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PREFACE  TO  THE  SIXTEENTH  EDITION. 


It  was  with  muob  solicitude  that  the  editors  of  the  fifteenth  edition  of  the  United 
States  Dispensatory  offered  their  work  as  an  aid  and  guide  to  their  oolaborera  in 
medicine  and  pharmacy.  The  unexpectedly  gratifying  reception  of  it,  and  the  &ot 
that  the  puhlishers  were  compelled  to  issue  more  than  douhle  the  number  of  copies 
required  for  previous  editions,  were  convincing  proo&  that  the  work  had  lost  nothing 
of  its  former  prestige,  but  that  substantial  additions  to  its  ctient^le  had  been  gained. 
These  facts  have  acted  as  a  powerful  stimulus  to  the  editors,  who  have  again  earn- 
estly striven  to  deserve  the  continued  &vor  of  the  two  professions,  by  making  this, 
the  nxteenth  revision,  as  thorough  as  possible. 

The  extraordinary  activity  in  practical  and  theoretic  research  in  the  sciences 
which  bear  upon  the  Dispensatory  subjects  has  produced  so  much  fruit  since  the 
last  revision  that  over  six  hundred  pages  of  new  matter  have  been  incorporated  in 
this  edition ;  but  by  a  very  thorough  elision  of  that  which  was  effete,  the  editors 
have  been  able  to  restrain  the  net  increase  in  the  number  of  pages  to  one  hundred 
and  sixty-seven. 

The  serious  danger  of  rendering  the  book  unwieldy  in  size  for  the  needs  of 
the  practical  worker,  has  acted  as  an  ever-present  check  to  the  natural  temptation 
to  undue  expansion,  and  has  compelled  the  editors  to  use  their  best  judgment  to 
avoid  prolixity  while  yet  furnishing  useful  detail ;  whilst  to  enhance  still  further 
the  value  of  the  information,  full  and  accessible  references,  with  dates,  are  appended 
whenever  possible,  to  aid  in  the  search  for  fuller  knowledge.  The  large  use  now 
made  of  certain  pharmaceutical  preparations  which  have  not  yet  secured  official 
recognition,  and  the  desire  to  aid  in  the  organised  effort  now  being  made  to  fur- 
nish uniform  and  authoritative  formulas  for  such,  have  led  the  editors  to  incorporate 
the  National  Formulaiy  in  Part  11.  in  its  entirety.  The  convenience  of  having 
these  formulas  bound  in  the  same  volume  with  the  commentary,  to  facilitate  easy 
reference,  will  doubtless  be  appreciated. 

In  oondnsion,  the  editors  desire  to  state  that  the  labor  has  been  partitioned  among 
diem  as  in  the  previous  edition,  except  that  the  index  has  been  prepared  by  Mr. 
JL  R  Taylor,  and  heartily  to  thank  their  friends  for  the  many  evidences  of  their 
kind  indulgence. 

PHn^ADKLPHIA,  Angusty  1S88. 
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PREFACE  TO  THE  FIFTEENTH  EDmON. 


Just  fifty  yean  have  gone  by  sinoe  Br.  Geo.  B.  Wood  penned  the  prefaoe  to  the 
first  edition  of  the  United  States  Dispensatory.  Written  from  a  sense  of  duty,  and 
in  the  earnest  belief  that  to  obtain  the  aooeptanoe  of  the  newly  bom  United  States 
Phannaoopoeia  by  the  American  professions  of  Medicine  and  Pharmacy  a  standard 
commentary  was  necessary,  the  book  achieved  a  saccess  which,  to  its  authors,  was  as 
unexpected  as  it  was  gratifying.  During  the  half-centuiy  that  has  elapsed,  the  work 
has  passed  through  fourteen  editions ;  revolutions  have  swept  over  science,  the  fiite 
that  awaits  all  men  has  come  to  the  authors ;  and  yet,  with  a  steadiness  that  is  un- 
liTalled  in  medical  literature,  the  United  States  Dispensatory  has  maintained  its 
sapremacy,  until  the  copies  of  it  which  have  been  sold  are  to  be  numbered  by  the 
hundreds  of  thousands,  and  wherever  the  English  language  leads,  it  follows.  Even 
in  the  last  years,  when  it  was  sorely  in  need  of  revision,  the  demand  for  it  has  not 
perceptibly  diminished.  Such  success  as  this  must  depend  upon  extraordinary  qual- 
ities in  the  book.  Thoroughness,  accuracy,  and  completeness  undoubtedly  have  had 
much  to  do  with  the  result,  but  we  conceive  that  the  pre-eminent  usefulness  of  the 
Dispensatory  has  rested  largely  upon  the  peculiar  ability  of  its  authors  to  perceive 
what  &ct8  are  useful  and  essential  to  a  subject,  and  upon  their  judgment  and  skill  in 
utiliang  and  setting  forth  these  facts. 

In  attempting  the  revision  of  a  book  which  has  become  so  necessary  to  the 
American  professions,  the  editors  have  fully  comprehended  the  difficulties  and 
the  importance  of  their  task.  They  all  have  had  the  experience  and  the  peculiar 
growth  in  the  power  of  appreciating  the  proportionate  fitness  and  importance  of 
&etB,  which  come  with  successive  years  of  active  life  as  a  teacher.  One  of  them 
has  had  the  good  fortune  to  have  worked  through  the  revisions  of  three  editions 
under  the  rigid  discipline  of  Dr.  Qeo.  B.  Wood,  and  to  have  become  thoroughly 
fiuniliar  with  his  methods,  not  only  of  work,  but  also  of  thought,  and  with  the  princi- 
ples which  in  his  mind  were  essential  to  the  building  up  of  the  Dispensatory.  The 
editors  come,  therefore,  to  the  work  not  without  some  especial  preparation.  More- 
over, for  the  first  time  in  the  history  of  the  volume,  the  original  plan  of  Dr.  Geo. 
B.  Wood  of  having  three  editors,  one  for  each  branch  of  the  subject-matter,  has 
neen  reauseci. 

It  is  evident  that  in  the  revision  of  a  book  with  a  history  like  that  of  the  present 
the  changes  should  be  as  few  as  possible.  The  editors  have  constantly  borne  this 
prindple  in  mind,  but  circumstances  have  forced  them,  whilst  strenuously  endeavor- 
ing to  retain  the  characteristics  and  essential  features  of  the  work,  in  great  part  to 
remodel  it.  The  alteration  in  the  plan  of  the  Pharmacopoeia  has  necessitated  a 
parallel  change  in  the  Dispensatory.  The  first  and  second  parts  have  therefore  been 
tiphabetioally  collated  and  formed  into  Part  I.  of  the  present  edition.  Part  III.  of 
fermer  editions  has  been  kept  isolated  as  Part  II. ;  because  were  it  not  for  the  great 
gun  of  space  achieved  by  the  use  of  the  small  type,  two  volumes  would  be  required 
to  contain  the  material  now  compressed  between  a  single  pair  of  covers.    The 
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amount  of  new  matter  added  at  tbia  revision  may  be  jndged  of  from  tbe  fact  that 
wbilat  in  tbe  index  of  the  foorteentb  edition  there  were  abont  eleven  thousand 
references,  in  the  present  index  there  are  more  than  sixteen  thousand  titles,  in- 
cluding in  these^  bowerer,  Oerman  and  French  synonjmes,  never  before  indexed. 
Part  IIL  of  the  present  volume  contains  a  revision  of  the  Appendix  of  former 
editions,  with  various  miscellaneous  new  matter. 

When  the  fourteenth  edition  of  the  Bispensatorj  was  published.  Dr.  Q%o.  B.  Wood 
was  nearly  dghty  years  of  ag^  and,  although  he  sympathised  with  tbe  move- 
ment which  has  resulted  in  putting  therapeutics  upon  the  firm  foundation  of  physio- 
logical rationalism,  he  could  not  fUly  apprehend  tbe  changes  which  bad  occurred  in 
therapeutical  methods  during  the  previous  decade.  Ck>nsequent]y,  in  most  of  the 
more  important  articles  the  sections  treating  of  Medical  Properties  and  Uses  have 
bad  to  be  rewritten.  Tbe  revision  of  these  sections,  as  well  as  of  tbe  Botany  and 
Yegetable  Materia  Medica,  has  fidlen  to  tbe  senior  editor,  Prof.  H.  C.  Wood. 

Tbe  progress  of  the  last  decade  has  necessitated  important  changes  in  those 
sections  of  the  Dispensatory  which  treat  of  Pharmaceutical  Chemistry,  whilst  tbe 
Pharmacy  of  the  present  edition  is  almost  entirely  new.  This  part  of  tbe  revision 
has  been  performed  by  Prof.  Jos.  P.  Bemington,  by  whose  calculations  tbe  officinal 
formulae  have  been  adapted  to  tbe  use  of  those  pharmacists  who  prefer  tbe  syst^ 
of  measuring  liquids.  Tbe  alternative  formulas  have  been  ewrefuUy  tested  in  practioey 
and  we  believe  that  they  will  serve  a  useful  purpose,  during  tbe  transition  stage, 
caused  by  tbe  adoption  of  tbe  principle  of  part$  by  weight. 

Dr.  Franklin  Bache  died  in  1864,  at  tbe  time  when  tbe  agitation  was  com- 
mencing in  chemical  sdenoe  which  has  ended  in  tbe  received  nomenclature  and 
theory.  Since  tbe  death  of  its  chemical  author  tbe  portions  of  tbe  Dispensatory 
especially  within  bis  province  have  bad  no  proper  revision  and  adaptation  to  tbe 
needs  of  the  day.  All  of  tbe  Theoretical  Chemistry  of  tbe  volume  has,  theroforoy 
had  to  be  reproduced.  This  part  of  tbe  work,  with  tbe  Toxicology,  has  been  allotted 
to  Prof.  8.  P.  Sadtler ;  and  we  believe  that  in  all  points  tbe  Dispensatory  now 
represents  tbe  latest  solid  achievements  of  chemical  science. 

It  seems  proper  to  call  attention,  as  novel  features  of  tbe  fifteenth  edition,  to  the 
indication  of  tbe  pronunciation  of  tbe  officinal  titles  by  diacritical  marks ;  to  tbe 
complete  list  of  analyses  of  American  Mineral  Springs,  as  far  as  they  have  been  pub- 
lished, with  a  number  of  analyses  of  European  Springs  of  note ;  and  to  tbe  illus- 
trations. Tbe  drug  illustrations  aro,  with  three  minor  exceptions,  original ;  and  the 
very  accurate  representations  of  microscopical  sections  will,  we  believe,  be  of  service 
to  students  of  structural  characteristics. 

In  conclusion,  it  seems  but  right  to  state  that  tbe  revision  has  been  performed 
slowly  and  with  great  care,  occupying  most  of  the  spare  moments  of  tbe  editors 
during  tbe  last  three  years.  Tbe  present  volume  may  very  justly  be  looked  upon 
as  a  new  book,  founded  upon  tbe  old  United  States  Dispensatory.  Tbe  editors 
have  no  overweening  sense  of  their  ability:  they  recc^nise  profoundly  the  im- 
mense responsibility  that  has  been  laid  upon  them ;  but  they  ask  a  favorable  con- 
sideration for  their  woile,  because  with  all  patience  and  toil,  and  with  the  lore  of 
their  labor,  they  have  honestly  striven,  so  far  as  in  them  lay,  to  make  the  new 
United  States  Dispensatoiy  worthy  of  the  time  when  it  was  universally  recog* 

niied  as  tbe  supreme  treasure-bouae  of  pharmacological  lore. 
Philaoblpbia,  JtMuury^  laaa. 


PREFACE  TO  THE  FIRST  EDITION. 


Ths  objects  of  a  PispeiiBBtory  are  to  present  an  aooonnt  of  medicinal  sabetanoes 
in  the  state  in  whieh  they  are  brought  into  the  shope,  and  to  teach  the  modes  in 
which  thej  are  prepared  for  use.  The  importanoe  of  these  objects,  and  the  general 
¥aliie  and  eren  necessity  of  a  work  of  this  nature,  will  not  be  disputed.  It  may, 
however,  be  a  question,  how  fiur  the  wants  of  the  medical  and  pharmaceutical  com- 
munity in  this  country  are  supplied  by  the  Dispensatories  already  in  circuladon ; 
and  whether  such  a  d^deney  exists  as  to  justify  the  offer  of  a  new  one  to  the 
public  attention.  The  great  merits  of  the  works  severally  entitled  *'  The  Edinburgh 
New  DiBpenaatory**  and  ^  The  London  Dispensatory/*  the  former  edited  by  the  late 
Andrew  Duncan,  M.D.,  the  latter  by  Anthony  Todd  Thomson,  M.D.,  are  well 
known  wherever  the  English  language  is  spoken.  Founded,  as  they  both  are,  upon 
the  excellent  basis  laid  by  Lewis,  they  are  nevertheless  entitled,  firom  the  great 
addition  of  valuable  materials,  and  the  distinctive  character  exhibited  in  the 
SRangement  of  these  materials,  to  be  considered  as  original  works;  while  the 
style  in  which  they  have  been  executed  speaks  strongly  in  favor  of  the  skill  and 
industry  of  their  authors.  But  they  were  calculated  especially  for  the  sphere  of 
Gnat  Britain,  and  are  too  deficient  in  all  that  relates  exclusively  to  this  country,  to 
admit  of  being  received  as  standards  here.  In  the  history  of  our  commerce  in 
drugBf  and  of  the  nature,  growth,  and  collection  of  our  indigenous  medical  plants ; 
in  the  chemical  operations  of  our  extensive  laboratories ;  and  in  the  modes  of  pre- 
paring, dispensing,  and  applying  medicines,  which  have  gradually  grown  into  use 
among  us ;  there  is  much  that  is  peculiar,  a  knowledge  of  which  is  not  to  be  gained 
from  fbreign  books,  and  is  yet  necessary  to  the  character  of  an  accomplished  Ameri- 
ean  pharmaceutist.  We  have,  moreover,  a  National  Pharmaoopceia,  which  requires 
an  explanatory  commentary,  in  order  that  its  precepts  may  be  fully  appreciated,  and 
advantageously  put  into  practice.  On  these  accounts,  it  is  desirable  that  there 
should  be  a  Dispensatory  of  the  United  Stetes,  which,  while  it  embraces  whatever 
18  useful  in  European  pharnucy,  may  accurately  represent  the  art  as  it  exists  in 
this  country,  and  give  instruction  adapted  to  our  peculiar  wants.  It  appears  due 
to  our  national  character  that  such  a  work  should  be  in  good  faith  an  American 
work,  newly  prepared  in  all  ite  parts,  and  not  a  mere  edition  of  one  of  the  European 
Dispensatories,  with  here  and  there  additions  and  alterations,  which,  though  they 
mMj  be  usefbl  in  tbemsehres,  cannot  be  made  to  harmonize  with  the  other  materials 
BO  as  to  give  to  the  whole  an  appearance  of  unity,  and  certainly  would  not  justify 
the  assumption  of  a  new  national  title  for  the  book.  Whether,  in  the  Dispensa- 
tories which  have  been  published  in  the  United  States,  these  requisites  have  been 
latislactoryy  fulfilled,  it  reste  with  the  public  to  determine.  That  valuable  treatises 
en  Materia  Hedica  and  Pharmacy  have  been  issued  in  this  country,  no  candid  pe^ 
len,  acquainted  with  our  medical  literature,  will  be  disposed  to  deny.    In  offering 
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a  new  work  to  the  medical  and  pbannaoentioal  profeesions,  the  aathors  do  not  wiah 
to  be  considered  as  nnderyalning.  the  labors  of  their  predeoessors.  They  simply 
conceive  that  the  field  has  not  been  so  fully  occnpied  as  to  exclude  all  competitioa 
The  pharmacy  of  continental  Europe  is  ground  which  has  been  almost  untouched ; 
and  much  information  in  relation  to  the  natural  history,  commerce,  and  manage- 
ment of  our  own  drugs,  has  lain  ungathered  in  the  possession  of  individuals,  or 
scattered  in  separate  treatises  and  periodicals  not  generally  known  and  read.  Since 
the  publication  of  the  last  edition  of  our  National  Pharmacopoeia,  no  general  ez^ 
planation  of  its  processes  has  appeared,  though  required  in  justice  both  to  that 
work  and  to  the  public.  The  hope  of  being  able  to  supply  these  deficiencies  may, 
perhaps,  be  considered  a  sufficient  justification  for  the  present  undertaking. 

The  Pharmacopeia  of  the  United  States  has  been  adopted  as  the  basis  of  this 
Dispensatory.  It  is  followed  both  in  its  general  division  of  medicines,  and  in  its 
alphabetical  arrangement  of  them  under  each  division.  Precedence  is,  in  every 
instance,  given  to  the  names  which  it  recognizes,  while  the  explanations  by  which 
it  fixes  the  significance  of  these  names  are  inserted  in  immediate  connection  with 
the  titles  to  which  they  severally  belong.  Every  article  which  it  designates  is  more 
or  lees  fully  described ;  and  all  its  processes,  after  being  literally  copied,  are  com- 
mented on  and  explained  wherever  comment  and  explanation  appeared  necessaiy. 
Nothing,  in  fine,  has  been  omitted,  which,  in  the  estimation  of  the  authors,  could 
serve  to  illustrate  its  meaning,  or  promote  the  ends  which  it  was  intended  to  sub- 
serve. This  course  of  proceeding  appeared  to  be  due  to  the  national  character 
of  the  Pharmacopoeia,  and  to  the  important  object  of  establishing,  as  far  as  possi- 
ble, throughout  the  United  States,  uniformity,  both  in  the  nomenclature  and  prep- 
aration of  medicines.  In  one  particular,  convenience  required  that  the  plan  of  the 
Pharmacopoeia  should  be  departed  from.  The  medicines  belonging  to  the  depart- 
ment of  Materia  Medioa,  instead  of  being  arranged  in  two  divisions  correspond- 
ing with  the  Primary  and  Secondary  Ca;taloguei  of  that  work,  have  been  treated 
of  indiscriminately  in  alphabetical  succession ;  and  the  place  which  they  respectively 
hold  in  the  Pharmacopoeia  is  indicated  by  the  employment  of  the  term  Secondary^ 
in  connection  with  the  name  of  each  of  the  medicines  included  in  the  latter  catalogue. 

But,  though  precedence  has  thus  been  given  to  the  Pharmacopoeia  of  the  United 
States,  those  of  Great  Britain  have  not  been  n^Iected.  The  nomenclature  adopted 
by  the  different  British  Collies,  and  their  formulas  for  the  preparation  of  medicines, 
have  been  so  extensively  followed  throughout  the  United  States,  that  a  work  in- 
tended to  represent  the  present  state  of  pharmacy  in  this  countiy  would  be  imperfect 
without  them ;  and  the  fact  that  the  writings  of  British  physicians  and  surgeons,  in 
which  their  own  officinal  terms  and  preparations  are  exclusively  employed  and  re- 
ferred to,  have  an  extensive  circulation  among  us,  renders  some  commentary  neces- 
sary in  order  to  prevent  serious  mistakes.  The  Pharmacopoeias  of  London,  Edin- 
burgh, and  Dublin  have,  therefore,  been  incorporated,  in  all  their  essential  parts,  into 
the  present  work.  Their  officinal  tiUes  are  uniformly  given,  always  in  subordinatioii 
to  those  of  the  United  States  Pharmacopoeia,  when  th^  express  the  same  object ; 
but  in  chief,  when,  as  often  happens,  no  corresponding  medicine  or  preparation  ia 
recogniied  by  our  national  standard.  In  the  latter  case,  if  different  names  are  ap- 
plied by  different  British  Colleges  to  the  same  object,  that  one  is  generally  preferred 
which  is  most  in  accordance  with  our  own  system  of  nomenclature,  and  the  others 
are  g^ven  as  synonymes.    The  medicines  directed  by  the  British  Colleges  are  all 
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desoribed,  and  ihdr  prooeBBOB  either  copied  at  length,  or  bo  &r  explained  as  to  be 
intelligible  in  all  eseential  partionlars. 

Besides  the  medicinal  snbstanceB  recogdied  as  oiBdnal  by  die  PhannaoopceiaB 
alhided  to,  some  others  have  been  deeoribed,  which,  either  firom  the  lingering  remains 
of  former  reputation,  from  recent  reports  in  their  favor,  or  from  their  important 
relation  to  medicines  in  general  nse,  appear  to  have  claims  upon  the  attention  of  the 
jAjsician  and  apothecary.  Opportunity  has,  moreoyer,  been  taken  to  introduce  inci- 
dentally brief  accounts  of  substances  used  in  other  countries  or  in  former  times,  and 
occasionally  noticed  in  medical  books ;  and,  that  the  reader  may  be  able  to  refer  to 
them  when  desirous  of  information,  their  names  have  been  pkced  with  those  of  the 
standard  remedies  in  the  Index. 

In  the  description  of  each  medicine,  if  derived  immediately  from  the  animal,  v^e* 
taUe,  or  mineral  kingdom,  the  attention  of  the  authors  has  been  directed  to  its 
natural  history,  the  place  of  its  growth  or  production,  the  method  of  collecting  and 
preparing  it  for  market,  its  commercial  history,  the  state  in  which  it  reaches  us,  its 
lensible  properties,  its  chemical  composition  and  relations,  the  changes  which  it 
undergoes  by  time  and  exposure,  its  accidental  or  fraudulent  adulterations,  its  medi- 
cd  properties  and  application,  its  economical  uses,  and  the  pharmaceutical  treatment 
to  which  it  is  subjected.  If  a  chemical  preparation,  the  mode  and  principles  of  its 
manufacture  are  indicated  in  addition  to  the  other  particulars.  If  a  poison,  and  likely 
to  be  accidentally  taken,  or  purposely  employed  as  such,  its  peculiar  toxicological 
effects,  together  with  the  mode  of  counteracting  them,  are  indicated ;  and  the  best 
means  of  detecting  its  presence  by  reagents  are  explained. 

The  authors  have  followed  the  example  of  Dr.  A.  T.  Thomson,  in  giving  botanical 
deBcriptions  of  the  plants  from  which  the  medicines  treated  of  are  derived.  In  re- 
lation to  all  indigenous  medicinal  plants,  and  those  naturalised  or  cultivated  in  this 
countiy,  the  advantages  of  such  descriptions  are  obvious.  The  physician  may  often 
be  placed  in  situations,  in  which  it  may  be  highly  important  that  he  should  be  able 
to  recognise  the  vegetable  which  yields  a  particular  medidne ;  and  the  apothecaiy  Ib 
constantly  liable  to  imposition  from  the  collectors  of  herbs,  unless  posseBsed  of  the 
means  of  distinguishing,  by  infallible  marks,  the  various  products  presented  to  him. 
A  knowledge  of  fordgn  medicinal  plants,  though  of  less  importance,  will  be  found 
usefol  in  various  ways,  independently  of  the  gratification  afforded  by  the  indulgence 
of  a  liberal  curiosity  in  relation  to  objects  bo  closely  connected  with  our  daily  pursuits. 
The  introduction  of  these  botanical  notices  into  a  Dispensatory  appears  to  be  pecu- 
liarly appropriate ;  as  they  are  to  be  considered  rather  as.objects  for  occasional  refer- 
ence than  for  regular  study  or  continuous  perusal,  and  therefore  coincide  with  the 
general  demgn  of  the  work,  which  is  to  collect  into  a  convenient  form  for  consulta- 
tion all  that  is  practically  important  in  relation  to  medicines.  The  authors  have 
endeavored  to  preserve  a  due  proportion  between  the  minuteness  of  the  descriptions, 
and  their  value  as  means  of  information  to  the  student ;  and,  in  pursuance  of  this 
{dan,  have  generally  dwelt  more  at  length  upon  our  native  plants  than  upon  those 
of  foreign  growth ;  but,  in  all  instances  in  which  they  have  deemed  a  botanical 
description  neoesBsiy,  they  have  taken  care  to  include  in  it  the  essential  scientific 
character  of  the  genus  and  species,  with  a  reference  to  the  position  of  the  plant  in 
the  artificial  and  natural  systems  of  classification ;  so  that  a  person  acquainted  with 
the  elements  of  botany  may  be  aUe  to  rscogniie  it  when  it  comes  under  his  obser* 
vation. 
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In  prepariDg  the  Diflpensatoiy,  the  aiatlioEB  have  ooneulted,  in  addition  to  manj 
of  the  older  works  of  authority,  the  greater  number  of  the  treatises  and  dissertationa 
whioh  have  reeently  appeared  upon  the  various  subjeots  oennected  with  Pharmacy, 
and  especially  those  of  the  French  writers,  who  stand  at  present  at  the  head  of  this 
department  of  medical  science.  They  have  also  endeavored  to  oolleot  such  detached 
&ots,  scattered  through  the  various  scientific,  medical,  and  pharmaoeutioal  joumala, 
as  they  conceive  to  be  important  in  themselves,  and  applicable  to  the  subjects  under 
consideration  ;  and  have  had  frequent  recourse  to  the  reports  of  travellers  in  relation 
to  the  natural  and  commercial  history  of  foreign  drugs.  The  occasional  references 
in  the  body  of  the  work  will  indicate  the  sources  from  which  they  have  most  laigely 
drawn,  and  the  authorities  upon  which  they  have  most  relied.  In  relation  to  our 
own  commerce  in  drags,  and  to  the  operations  of  our  chemical  laboratories,  they  are 
indebted  for  information  chiefty  to  the  kindness  of  gentlemen  engaged  in  these 
branches  of  business,  who  have  always  evinced,  in  answering  their  numerous  in* 
quiries,  a  promptitude  and  politeness  which  merit  their  warm  thanks,  and  which 
ihey  are  pleased  to  have  this  opportunity  of  acknowledging.* 

It  has  not  been  deemed  necessary  to  follow  the  example  of  the  British  Di^nsa^ 
tories,  by  inserting  into  the  work  a  treatise  upon  chemistry,  under  the  name  of  Ele* 
ments  of  Pharmacy.  Such  a  treatise  must  necessarily  be  very  meagre  and  imperfect ; 
and,  as  systems  of  chemistry  are  in  the  hands  of  every  physician  and  apothecary, 
would  uselessly  occupy  the  place  of  valuable  matter  of  less  easy  access. 

The  authors  may,  perhaps,  be  permitted  to  observe,  in  relation  to  thcmselvcBi 
that  they  have  expended  much  time  and  labor  in  the  preparation  of  the  work ;  have 
sought  diligently  for  facts  from  every  readily  accessible  source ;  have  endeavored,  by 
a  comparison  of  authorities,  and  a  close  scrutiny  of  evidence,  to  ascertain  the  truth 
whenever  practicable ;  and  have  exerted  themselves  to  the  extent  of  their  abilities 
to  render  the  Dispensatory  worthy  of  public  approbation,  both  for  the  quality  and 
quantity  of  its  contents,  and  the  general  accuracy  of  its  statements.  They  ace 
conscious,  nevertheless,  that,  in  so  great  a  multiplicity  of  details,  numerous  errors 
and  deficiencies  may  exist,  and  that  the  fiiults  of  undue  brevity  in  some  cases,  and 
prolixity  in  others,  may  not  have  been  entirely  avoided ;  but  they  venture  to  hope 
that  a  candid  public  will  make  all  due  allowances ;  and  they  take  the  liberty  to 
invite,  ftom  all  those  who  may  feel  interested  in  the  diffusion  of  sound  pharmaceuti- 
cal knowledge,  the  communication  of  friendly  suggestions  or  criticisms  in  relation 
to  the  objects  and  execution  of  the  work. 

Philadelphia,  January,  1838. 

*  The  aathon  deem  it  proper  to  state  that  they  are  peooliarly  indebted  for  asristance  to  Mr. 
Daniel  B.  Smith,  president  of  the  Philadelphia  College  of  Pharmacy,  to  whom,  besides  much  impor- 
tant information  in  relation  to  the  rarious  branches  of  the  apothecary's  basinees,  they  owe  tlie 
prefatory  remarks  on  Pharmacy  which  are  placed  at  the  commencement  of  the  second  part  of  the 
work,  and  the  several  articles,  in  the  Materia  Medic%  upon  L^eekw,  Carbonate  of  Magnetia,  and 
Sulphate  qf  Magneaia, 
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ill.  Fk^— Atomio  Weight. 
Arab. — ^Anbio. 
B. — Banm^'i  Hydrometar. 
Br^ — ^The  British  PharmMopaiay  1857,  mnd 
8vpplem«nt. 
B.  A  r.— Bentley  A  Trimmi'i  Medidnal  Plants. 
C^. — Cabio  oentimetre. 
(Mex. — ^The  Freneh  PhannMopoBlft. 
I>€  Cbiuf.— De  CsadoUe. 
JV.— Fnndi. 
Q. — Oemuui. 
(Tm.  C%.— G«n«ii«  Cbanotflr* 
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ii».m. — Millimetre. 

Jfo^— Moleeole. 

MoL  ir<.—Moleoalftr  Weight. 

NaU  Or(<.~Nataral  Order. 

Off.  Prtp, — OfflciiiAl  Preparationi. 

Off.  Syn. — Offioial  Synonjmes. 

P.  G. — ^The  Oerman  PharmaoopcBia. 

Pharm.  Utet. — Pharmaoeatioai  Uiei. 

iS^.  (7r.— Speoiile  Grarity. 

Sp. — Spanish. 

U.  <S.— The  Pharmaooposia  of  the  United 
States,  1880. 

WtUd.  Sp.  Pfaiil.— Willdenow's  edition  of  the 
Speoies  Plantamm  of  LinnsBus. 

Woodo.  Mtd.  ITol.— WoodTllle's  Medioal  Bot- 
any,  3d  edition. 


JOURNAI^  FREQUENTLY  REFERRED  TO  IN  THE  WORK. 


A.  Jm  P. — ^American  Jonnal  of  Phannaoy. 

Am.  Jomm.  Med.  Sci, — ^Ameriean  Journal  of 
the  Medioal  Seienees. 

Atmer.  Drug. — ^American  Dmggist. 

Aaicr.  Praet. — American  Praotitioner. 

Am*.  Ch.  Phy: — ^Annales  de  Ghimie  et  de 
Physiqne. 

Ami.  d,  Cktm. — Liebig's  Annalen  der  Chemie. 

Aim.  dm  Tkirap. — Annuaire  de  Th^rapentiqae. 

Arekiv  d.  Pkarwi. — Arohiv  der  Pharmaoie. 

ArdUv  /Ur  Exp.  Path.  wuL  TJUrap.— Arohiy 
fir  Bzpcrimentidtisehe  Pathoiogle  and  Therapie. 

Arei.  04n. — Arohires  O^n^rales. 

Ber.  d.  Ckem.  Oet. — Beriohte  der  Dentsohen 
Chemisehen  Gesellsebaft. 

Ber.  Klin.  Wb«A.— Berliner  KUniiohe  Woohen- 
lehrift 

Boat.  Med,  and  Surg.  Jbum.— Boston  Medical 
and  Surgioal  Joamal. 

Buck,  Neu,  Rep. — Bnehner's  Nenei  Reperto- 
lisnu 

Can,  Pkarm,  Jomm, — Canadian  Phannaeea- 
tkal  JonmaL 

Ckewi.  and  Drug, — Chemist  and  Druggist 
(London). 

Cleat.  Neme. — Chemieal  News  (London). 

CompL'Eend.  —  ComptSB-Rendns  hebdoma- 
daires  des  Stances. 

Drug.  ^«22.— Druggist's  Bulletin. 

Drug.  Ore, — Druggist's  Circular. 

/ciibr«s6.--JahreBberiehte  (Dragendorif's). 


Jomm,  App,  Okem, — Journal  of  Applied  Chenw 
istry. 

Joum,  C&«m.  Am.— Journal  of  Chemical  So- 
ciety (London). 

Joum,  de  Pkarm,  d*Anvere, — Journal  de  Phar- 
macie  (Antwerp). 

Joum,  de  Pkarm,  et  de  C%tm.— Journal  de 
Pharmaoie  et  de  Chimie. 

Joum,  fUr  Prakt,  C%«ei.— Journal  flir  Prak- 
tische  Chemie. 

Med.  T.  and  (7.— Medical  Times  and  Gaiette. 

Nat,  i>ni9.— National  Druggist 

AT.  B. — New  Remedies. 

Pkarm.  Gmt. — Pbarmaoeutische  Centralhalle. 

Pkarm,  Bra. — Pharmaceutical  Bra. 

Pkarm,  Bee. — Pharmaceutical  Record. 

Pkarm.  Bund, — Pharmaceutisohe  Rundschau, 

Pkarm,  Zeit, — Pharmaceutisohe  Zeitong. 

P.  J.  Tr. — Pharmaceutical  Journal  and  Trans, 
actions  (London). 

Pogg.  Ann, — Poggendorf 's  Annalen. 

Proe,  A,  P.  A.-^rooeedings  American  Phar- 
maeeutical  Association. 

Prog.  Jf^<2.— Progrds  MMicale. 

BSpert.  de  Pkarm. — Repertoire  de  Phannada* 

T.  6^.— Therapeutic  Gasette. 

Weet.  />rfi^.— Western  Druggist 

Zeite./Ur  Analgt.  Cftem.— Zeitsohrift  fUr  Ana* 
lytisohe  Chemie. 

Zeite.  Oeet.  Anotk,  Fer.— ZeitsohriftdesOestec- 
reiohisohe  Apotneker  Verein. 


EXPLANATORY  KEY  TO  THE  PRONUNCIATION. 

Th  introduction  of  diacritical  marks  to  indicate  the  pronunciation  of  the  officinal  titles  in  this 
work  requires  the  insertion  of  a  key  to  make  them  intelligible.  The  system  in  use  in  Worcester's 
Dictionary  has  been  adopted. 


A  long,  as  In  Ate. 
1  dMrt,  «  in  at 

4  oliseare,  aa  in  fUde. 

k  long  bafon  r,  aa  In  tkn, 
jL  Italian  or  graye,  aa  in  Or. 
A  Intarmediate,  m  In  dM. 
A  broad,  aa  in  Oil. 

5  long,  aa  in  mSta. 
ft  Aort,  aa  in  mit 

"$  otecure,  aa  In  otfayr. 
t  Uka  &,  as  in  hMr. 
Mobtasabaitnhlb 


1  kxng,  aa  in  pine. 
I  diorti  aa  in  pin. 
lobacnrB)  aa  in  par|L 
1  like  kmg  S,  aa  in  mtea. 
I  oMoac^  aa  in  dr. 


5  long,  aa  in  hOpe. 
0  riMnrt,  aa  in  nfit 

9  obscure,  aa  in  axb^, 

6  kmg  and  doaa,  as  in  mdre. 
9  broad,  aa  in  nOr. 

6  Uke  short  Ik,  as  in  Sto. 


tl  hmg,  as  in  t&be. 

t^  abort,  aa  in  b&t 

y  obocure,  aa  in  ayppose. 

U  aa  in  annual. 

t  obtoaa,  as  in  bAIl. 

V  short  and  obtoaa,  aa  in  bttr* 

t  long  and  doae,  as  in  ifOe. 

Qaoft,  likes. 
jB  hard,  like  k. 
9  like  j. 

0banl,  asingtfew 
9  like  I. 

f  UkeL 

. 
zi 


GLOSSARY. 


1m  the  foUowing  Glonary  will  be  found  short  deflnitioni  of  muiy  of  the  t«rm>  emplo  jed  In  the 
IKipeiuatory  to  designAte  the  medioal  propertiei  of  the  remediei :  most  of  the  words  are  ooramo»)j 
•mployed  as  nonns  and  sometimes  as  ad^eotiTes. 

Absorbbbts. — Drugs  used  to  produoe  absoxption  of  exudates  or  diseased  tissues. 
Abrsbobbtb. — Detergents. 

Altbbatitbb. — Medioines  used  to  so  modify  nutrition  as  to  oyeroome  morbid  proeeisei. 
AB^aBTEKTicB. — Medioiues  used  to  produce  ansBsthesia  or  nneonsoiousness. 
Abalbptigb. — Restorative  medioines,  or  food. 
ABAiiftBBiGS. — Medicines  used  to  allay  pain. 
Abaphbodisiaob. — Medioines  used  to  allay  sexual  feeling. 
Abodtbbs. — Medicines  used  to  allay  pain. 

Abtaccdb. — ^Medicines  used  to  neutralise  acid  in  the  stomach  and  Intestines. 
Abthblm  iBTics. — Medicines  used  to  destroy  intestinal  worms. 
Abtiabtbbiticb. — Medicines  used  for  the  relief  of  gout. 
Abiihtbropicb. — Medicines  used  for  the  relief  of  dropsy. 
Abtiijthicb. — Medicines  used  for  the  relief  of  calculous  affections. 
Abtipbbiodigb. — Medicines  used  for  the  relief  of  malarial  fcTers. 
ABTiPTBBncB. — Medicines  used  for  the  reduction  of  bodily  temperature  in  feren. 
ABmBPTicB. — Substances  which  hare  the  power  of  preyenting  putrefootion. 
Abtispabmodiob. — Medicines  used  for  the  relief  of  nerrons  irritability  and  minor  spasms, 
Abtutphiliticb. — Medicines  used  for  the  relief  of  syphilis. 
ABTiz-nfOTics. — Substances  which  have  the  power  of  killing  disease-germs. 
Apbribbts. — Mild  purgatives. 

Aphrodisiacs. — Substances  used  to  inerease  sexual  power  or  excitement. 
Abomatics. — Medicines  characterised  by  a  fragrant  or  spicy  taste  and  odor,  and  stimulant  to  the 

gastro-intestinal  mucous  membrane. 
Abomatic  Bittbbs. — Medicines  which  unite  the  properties  of  the  aromatios  and  the  simple  bitters. 
AsTRiBOBBTi. — Mcdioincs  which  hare  the  power  of  influencing  riud  contractility  and  thereby 

condensing  tissues. 
BiRSRS — SiMPLB. — ^Medicines  which  hare  a  bitter  taste  and  have  the  power  of  stimulating  the 

gastro-intestinal  mucous  membrane,  without  affecting  the  general  system. 
BuBTXBB. — Medicines  which  when  locally  applied  cause  inflammatory  exudation  of  serum  from  the 

akin  and  are  used  as  revulsants. 
Calrpacibbtb. — ^Medicines  used  externally  to  cause  a  sense  of  warmth. 
Cardiac  Dbprbssabts. — Medicines  used  to  lower  the  heart's  action. 
Cardiac  SrafULABTS. — Medicines  used  to  increase  the  heart's  action. 
Garvib  ATiTBS. — ^Medloincs  containing  a  TolaUle  oil  used  to  excite  intestinal  periftalsis  and  proTOka 

an  expulsion  of  flatus. 
CATHARTiCi. — Purgatives. 

CAUBncB. — ^Medicines  used  to  destroy  living  tissues. 
CBOLAfloouBS. — Medicines  which  provoke  a  flow  of  bile. 
CbBSTRiBOBBTB. — Astringeuts. 
OoBvuLSABTS. — Mcdicincs  which  cause  convulsions. 
GoRRBcnvB8.~MedicineB  used  to  correct  or  render  more  pleasant  the  action  of  other  remedieSy 

especially  purgatives. 
CoRRieBBTS. — Correctives. 
Dbhulcxbtb.— Mucilaginous  principles  which  are  used  in  solution  to  soothe  and  protect  irritated 

mucous  membranes  or  other  tissues. 
Dbobstrubbtb. — (Term  obsolete  and  not  very  deflnite.)    Medioines  which  overcome  obstruction ; 

iqierients. 
Bbodorabtb. — Substances  which  deftroy  or  hide  fbul  odors. 
Dbpilatobibb. — Substances  used  to  remove  hair. 


DBPBBaso-MoroRS. — Medicines  which  lessen  motor  activity. 

Dbpubabtb.— Medicines  which  aot  upon  the  emunotories  so  as  to  oaose  excretion  and  thereby  purify 

theijsteBs. 

... 
x»n 


xlv  Olossary. 

Dbtbbgbxts. — Hedioines  which  cleanse  woundfl,  nloen,  etc 

DiAPHOBBTics. — Medioinee  which  produce  sweating. 

DiGKSTANTS. — Ferments  and  acids  which  have  the  power  of  aiding  in  the  solation  of  food. 

DiLUBirrs. — Medicines  which  dilate  secretions  and  excretions. 

DisnrFBCTAHTS. — Substances  which  have  the  power  of  destroying  disease-germs  or  the  noxiooi 

properties  of  decaying  organic  matter. 
DiUBBTics. — Medicines  which  increase  the  secretion  of  urine. 
Drastics. — Purgatives  which  cause  much  irritation. 
EcBOLics. — Medicines  which  produce  abortion. 
EoooPROTicSy  or  Ectopbotics. — Laxatives. 
Ehbtics. — Medicines  which  cause  vomiting. 
Emm BHAGOOUBS. — Medicines  which  stimulate  menstruation. 
EmOllibnts. — Substances  used  to  mechanically  soften  and  protect  tissaei. 
Epispastios. — Blisters. 

Ebbhinbs. — Medicines  which  increase  the  nasal  secretions. 
EsoHABOTios. — Caustics. 

SvACUANTS. — ^Medicines  which  evacuate;  ohiefly  applied  to  purgatives. 
Excitants. — Stimulants. 

EzciTO-MoTORS. — Medicines  which  increase  motor  activity. 
ExPBCTOBAifTS. — Medicines  which  act  upon  the  pulmonic  mucous  membrane  and  incnase  or  attar 

its  secretions. 
FBBBiruoBS. — Medicines  which  dissipate  fever. 
Galactackwitbs. — Medicines  which  increase  the  secretion  of  milk. 
Hjbmostatiob. — Medicines  which  arrest  hemorrhages. 
HrDRAOoauES. — Purgatives  which  cause  large  wateiy  discharges. 
Htpvotics. — Medicines  which  cause  sleep. 
Laxativbs. — Mild  purgatives. 

Local  Anjesthbtics. — Medicines  which  when  applied  locally  destroy  sensation. 
Mtdbiatics. — Medicines  which  cause  m^driatU,  or  dilatation  of  the  pupiL 
Myotics. — ^Medicines  which  cause  myom,  or  contraction  of  the  pupil. 
Nabootics. — Powerful  anodyne  hypnotics. 
Nbdbotiob. — ^Medicines  which  act  upon  the  nervous  system. 
NuTBiAHTS. — Medicines  which  modify  the  nutritive  processes. 
Nutbibhts. — Substances  which  nourish. 
OxvTOCiCB. — ^Medicines  which  stimulate  uterine  oontractions. 
Pbbistaltics.— Medicines  which  increase  peristalsis. 

Pbophtlactiob. — Medicines  which  prevent  the  taking  or  development  of  disease. 
pBOTBcrrvBS. — Medicines  which  protect  a  part  when  applied  to  it. 
Pttalaoooubs. — Sialagogues. 

PuBOATiVBS. — ^Medicines  which  produce  watery  discharges  from  the  bowels. 
Befbigbbahts. — Medicines  which  lessen  the  bodily  temperature. 
Rbvuuiarts. — ^Medicines  which  by  causing  irritation  draw  nervous  force  and  blood  from  a  distaai 

diseased  part. 
RuBBFACiKHTS. — Mcdioines  which  cause  irritation  and  redness,  and  are  used  as  rewlsants. 
Sbdatives. — Medicines  which  lower  functional  activity. 
SiALAGOGUBS. — Mediciucs  which  excite  the  salivary  glands  to  secretion. 
SoMNiPACiBRTS. — Soporifics. 
SopoBiFics. — Medicines  which  cause  sleep. 
SoBBBFACiBMTS. — Mcdicincs  which  cause  absorption. 

Specifics. — Medicines  which  have  a  direct  curative  influence  on  certain  individual  diseiiss. 
Stimtlaivtb. — Medicines  which  increase  functional  activity. 
Stomacbics. — Stimulants  to  the  stomach. 
Styptics. — HsBmostatics. 

SuDOBiFics. — Medicines  which  produce  sweating. 
TiBBiciDBS. — Medicines  which  kill  the  tape-worm. 

Tonics. — Medicines  which  permanently  increase  the  systemic  tone  by  stimulating  nntritioiu 
Ybbmicidbs. — Medicines  which  kill  intestinal  worms. 
Ybrmifugbs. — Medicines  which  cause  the  expulsion  of  intestinal  w.orms. 
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THE 


DISPENSATORY 


or 


THE   UNITED   STATES. 


PART   I. 


The  United  States  Dispensatory  may  very  properly  be  oonsidered  as  a  commeDtary 
upon  the  XJDited  States  and  British  Pharmaoopcoias,  whilst  such  preparations  of 
the  Qennan  Pharmaoopooia  and  French  Codex  as  are  used  generally  in  the  United 
States  are  also  commented  upon.  As  was  explained  in  the  fifteenth  edition,  the 
changes  in  the  arrangement  of  the  1880  edition  of  the  United  States  Pharmacopoeia 
Deeeesitated  corresponding  alterations  in  the  United  States  Dupensatory.  Part  I. 
of  the  present  volume  contains  the  discussion  of  all  the  remedies  recognised  by 
dther  of  the  two  Pharmacopoeias  used  by  English-speakiog  people.  In  Part  II. 
^e  National  Formulary  is  introduced,  to  which  are  attached  references  to  the  pages 
in  the  other  parts  of  the  work  which  would  prove  useful  to  the  operator  whilst 
using  the  formulas;  this  is  designated  as  Section  I.,. whilst  non-officinal  drugs  and 
preparations  are  treated,  as  heretofore,  by  themselves;  they  are  classed  now  in 
Section  II.,  and  are  printed  in  smaller  type  than  that  used  for  officinal  substances, 
it  being  deemed  judicious  to  adhere  to  a  plan  which  has  given  so  much  satisfaction 
in  the  previous  editions.  In  Part  III.  are  considered  the  Tests  and  Test-Solu- 
tioDs  of  the  two  Pharmacopoeias,  Weights  and  Measures,  the  Art  of  PrescribiDg 
Medicines,  and  other  cognate  miscellaneous  mattera. 

There  can  be  no  question  as  to  the  superiority  of  the  alphabetical  arrangement  of 
Jrugs  in  a  book  of  reference  such  as  the  present  Their  scientific  classification  belongs 
to  works  which  treat  of  them  rather  in  their  relations  than  their  essential  properties ; 
and  different  systems  have  been  adopted,  according  to  the  set  of  relations  towards 
which  the  mind  of  the  author  has  been  especially  directed.  Thus,  the  naturalist 
dassifies  them  according  to  the  affinities  of  the  several  objects  in  nature  from  which 
thej  are  derived;  the  chemist,  according  to  their  composition;  the  practitioner 
of  medidne,  according  to  their  effects  upon  the  system  in  a  state  of  health  and 
disease. 

The  definitions  oT  the  terms  used  to  describe  the  action  of  remedies,  which  for 
many  years  occupied  a  place  in  this  part  of  the  work,  are  in  the  sixteenth  edition 
replaced  by  a  short  glossary,  which  contains  succinct  definitions,  arranged  so.  that 
tlwj  may  be  quickly  and  conveniently  referred  to.    (See  the  preceding  pages.) 
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ABSINTHIUM.  17.  Sf.    Absinthium. 

(4B-8lN'TH|.t^M.) 

The  leaves  and  tops  of  Artemisia  Absinthium.  Linn^.     (^NcU.  Ord,  Compos- 

it8B.)    U.S. 

Wormwood ;  Absinthe  oommnne,  Grande  Absinthe,  Armoise  undre,  Fr,;  Oemeiner  Wermnth, 
0.;  AsseniiOy  It,;  Artemtsio  Axeigo,  Sp. 

Oen.  Ch.  ReeeptcuiU  snb-villous,  or  nearly  naked.  Seed-doum  none.  Calyx 
imbricate,  with  roundish  converging  scales.     OoroUa$  of  the  ray  none.    Willd. 

Several  species  of  Artemisia  have  enjoyed  some  reputation  as  medicines.  The 
leaves  of  A.  Abrotanum,  or  toutkemwood,  are  reported  by  Craveri  to  contain  a 
crystallizable  alkaloid,  abrottne;  they  have  a  fragrant  odor,  and  a  warm,  bitter, 
nauseous  taste,  and  were  formerly  employed  as  a  tonic,  deobstruent,  and  anthel- 
mintic. Similar  virtues  have  been  ascribed  to  A.  Sanionica.  A.ponttca  has  been 
occasionally  substituted  for  common  wormwood,  but  is  weaker.  A.  tntlgarU^  or 
mvfftDorty  formerly  enjoyed  considerable  reputation  as  an  emmenagoguc,  and  has 
been  used  in  Germany  in  epilepsy.  Along  with  asafetida  it  is  also  sometimes  given 
in  chorea  and  in  amenorrhoea.  A.  Ludoviciana^  a  native  of  the  southwestern  regions 
of  the  U.  States,  is  thought,  when  applied  to  the  head  in  the  state  of  infusion,  to 
favor  the  growth  of  the  hair.  (Maisch,  A.  J.  P.,  1872,  p.  106.)  In  China,  moxa  is 
said  to  be  prepared  from  the  leaves  of  A.  Qiinenns  and  A.  Indica.  The  medicine 
known  in  Europe  by  the  name  of  wormseed  is  the  product  of  different  species. 

Artemina  Absinthium,  Willd.  Sp.  Plant,  iii.  1844 ;  Woodv.  Med.  Bot.  p.  54,  t.  22. 
Wormwood  is  a  perennial  plant,  with  branching,  round,  and  striated  or  furrowed 
stems,  which  rise  two  or  three  feet  iu  height,  and  are  panicled  at  their  summit.  The 
lower  portion  of  the  stem  lives  several  years,  and  annually  sends  up  herbaceous  shoots, 
which  perish  in  the  winter.  The  radical  leaves  are  triply  pinnatifid,  with  lanceolate, 
obtuse,  dentate  divisions ;  those  of  the  stem,  doubly  or  simply  pinnatifid,  with  lan- 
ceolate, somewhat  acute  divisions;  the  floral  leaves  are  lanceolate;  all  are  hoary. 
The  flowers  are  of  a  brownish-yellow  color,  hemispherical,  pedioelled,  nodding,  and 
in  erect  racemes.  The  florets  of  the  disk  are  numerous,  those  of  the  ray  few.  The 
plant  is  a  native  of  Europe,  where  it  is  also  cultivated.  It  is  among  our  garden 
herbs,  and  has  been  natunli^  in  the  mountainous  districts  of  New  England.  The 
leaves  and  flowering  summits  are  employed ;  the  larger  parts  of  the  stalk  being  re- 
jected. They  should  be  gathered  in  July  or  August,  when  the  plant  is  in  flower. 
They  preserve  their  peculiar  sensible  properties  long  when  dried. 

**  Leaves  about  two  inches  (5  cm.)  long,  hoary,  silky,  pubescent,  petiolate, 
roundish,  triangular  in  outline,  pmnately  two-  or  three-cleft,  with  the  segments  lan- 
ceolate, the  terminal  one  spatulate,  bracts  three-cleft  or  entire ;  heads  numerous, 
subglobose,  with  numerous  small,  pale-yellow  florets,  all  tubular  and  without  pap- 
pus ;  odor  aromatic ;  taste  persistently  bitter."  U.  S.  Wormwood  yields  by  distil- 
lation a  volatile  oil  {oleuin  abtinfhn)^  usually  dark  green,  sometimes  yellow  or 
brownish,  having  a  strong  odor  of  the  plant,  an  acrid  peculiar  taste,  and  the  sp.  gr. 
0*972.  It  is  sometimes  adulterated  with  alcohol,  oil  of  turpentine,  etc.,  which  lessen 
its  specific  gravity.  According  to  C.  R.  A.  Wright,  the  oil  is  composed  of  a  ter- 
pene  boiling  at  150^  C,  and  abknthol,  which  has  a  specific  gravity  0926,  composition 
r,^H,,0,  boiling  point  of  200®  C.  (392®  P.)  to  206®  C,  and  when  heated  with  phos- 
phorus  pentasulphide  or  itnc  chloride  is  split  into  t^fmene  (C,oH,^)  and  a  resinous 
substance.  The  portion  of  absinthol  which  does  not  distil  over  at  about  200®  C.  con- 
sists chiefly  of  the  coloring  principles  ctxuiene  of  Piesse  and  ceeruUin  of  Gladstone 
(Jonm.  €hem.  Soc^  Jan.  1874).  The  dried  herb  yields  much  more  oil  than  the 
fresh.  The  other  constituents,  according  to  Braconnot,  are  a  very  bitter  and  an 
almost  insipid  aaotised  matter,  an  excessively  bitter  resinous  substance,  chlorophyll, 
albumen,  starch,  saline  matters,  and  lignin ;  malic  and  acetic  acids  are  also  said  to  be 
present.  The  cold  infusion  becomes  olive-green  and  turbid  on  t£e  addition  of  ferric 
chloride,  indicating  the  probable  existence  of  a  little  tannic  acid.  (^Pereira.)  The 
abiinthio  acid  found  by  Braconnot  is  said  to  be  succinic  acid.  Gaventou  obtained  the 
bitter  principle  abwuhin  in  an  impure  condition.  (See  U,  S.  Z>.,  14th  ed.,  p.  5.)   Dr. 
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E.  Lack  prepared  pure  abdotbin  in  1851.  {A,  J,  P.,  xxiii.  358.)     A.  Kromayer 

iAreh,  Pkarm,  (2),cviii.  129)  oonsiderB  abeiothiii  an  aldebjd,  and  aasigDs  to  it  the 
brmula  C^H^O.  4*  ^fi.  He  prepared  it  by  ezbausting  the  dry  herb  with  hot  wat^, 
eraporating  the  deooctioDy  abeori^ing  the  bitter  principle  with  animal  charcoal,  extract- 
ing with  alcohol,  partially  parrying  with  lead  acetate,  precipitating  with  tannin,  dis- 
solving  the  precipitate  in  dcohol,  mixing  with  lead  oxide,  treating  the  dry  residne 
with  aloohol,  filtering,  and  evaporating  to  dryness.  Baqnesnel  obtained  absinthin 
in  prismatic,  odorless  ciystals  of  an  intensely  bitter  taste.  The  old  mU  of  tcorm- 
wood  (tal  ctb$intki€)  was  impure  carbonate  of  potassium,  made  from  the  ashes  of 
the  plant. 

medical  Propertiea  and  TTsea.  Wormwood  was  known  to  the  ancients.  It  is 
highly  tonic,  and  formerly  enjoyed  great  reputation  in  debility  of  the  digestive 
Qi^DSy  and  of  the  system  generally.  Before  the  introduction  of  Peruvian  bark,  it 
was  much  used  in  the  treatment  of  intermittents.  It  has  also  been  supposed  to 
possess  anthelmintic  virtues.  At  present,  however,  it  is  little  used  in  regular  practice 
en  this  side  of  the  Atlantic.  It  is  undoubtedly  capable  of  causing  headache  and  other 
nervous  disorders.  The  volatile  oil  in  sufficient  dose  is  a  violent  narcotic  poison.  In 
dogs  and  rabbits  from  thirty  to  fifty  drops  (1-5-3*2  C.c.)  of  it  cause  trembling,  stupor, 
hebetude,  and  it  may  be  insensibility ;  one  to  two  drachms  (3'75-7*5  C.c.)  of  it,  vio- 
lent epileptiform  convulsions,  with  involuntary  evacuations,  unconsciousness  and 
stertorous  breathing,  which  may  or  may  not  end  in  death.  (Marc6,  Bull,  Therap,, 
Mai,  1864 ;  Magnan,  L*  Union  MecL,  Aoiit,  1864;  Amory,  Bost,  Med.  and  Sur^. 
Journey  March,  1868,  p.  83.)  In  man  the  oil  acts  similarly ;  a  half-ounce  (C.c.  15) 
of  it  caused,  in  a  male  adult,  insensibility,  convulsions,  foaming  at  the  mouth,  and 
a  tendency  to  vomit ;  though  the  patient  recovered  under  the  use  of  emetics,  with 
stimulants  and  demulcents.  (^Lancet ^  Dec.  6,  1862.)  In  large  doses,  wormwood 
irritates  the  stomach,  and  excites  the  circulation.  The  herb  is  sometimes  applied 
externally,  by  way  of  fomentation,  as  an  antiseptic  and  discutient.  The  dose  in 
substance  is  from  one  to  two  scruples  (1*3-2*6  Om.) ;  of  the  infusion,  made  by 
macerating  an  ounce  in  a  pint  of  boiling  water,  from  one  to  two  fluidounces 
(30-60  C.c.)  * 

Off.  Prep,  ^num  Aromaticum. 

ABSTRACTA.    Abstracts. 

(4lB-strIc't^.) 

This  new  class  of  preparations  is  introduced  for  the  first  time  into  the  Pharma- 
copoeia. Their  introduction  grows  out  of  the  necessity  for  convenient  and  reliable 
solid  preparations  which  bear  a  definite  relation  to  the  drug.  Powdered  extracts  have 
been  found  in  commerce  for  many  years,  but,  as  usually  furnished,  are  objection- 
able preparations,  owing  to  the  injurious  loss  of  strength  resulting  from  the  heating 
during  desiccation,  and  to  their  proneness  to  absorb  moisture  and  become  subsequently 
a  haro^  solidified  mass  in  the  dispensing  bottle.  Among  the  advantages  possessed  by 
abstracts  is  that  their  strength  bears  a  uniform  relation  with  the  drug,  the  fiuid 

*  Ahwinthe.  Under  this  name,  a  liqmeur  Ib  mvoh  and  in  Franoe,  oonsisting  esaentially  of  bb  alco* 
bolie  Mlntion  of  oil  of  wonnwood  containing  some  aloobolio  eztreet  of  angelica,  anise,  and  marjoram. 
Aecordingto  Baadrimont  (Cberallier,  Dictionnaire  de»  FaUificationtf  6me  ^d.)  the  abtinthe  ordinaire 
eoDtaina  47*6A  per  cent,  of  alcohol,  the  demi-Jine  50  per  cent.,  the^»e  68  per  cent.,  and  the  ahnintht 
nimt  8e*S6  per  cent.  The  nreparation,  if  manipalated  properly,  possenes  naturaUy  a  bright- 
green  color,  brought  to  an  olive-green  by  slight  addition  of  caramel- coloring,  but  artificial  col- 
oriog  18  often  resorted  to,  and  indigo,  tnrmeric,  copric  acetate,  and  aniline  green  hare  been 
used  to  prodnee  the  proper  shade.  According  to  the  French  law  of  1872,  the  oil  and  other  concen- 
trated preparations  of  absinthe  can  be  sold  only  by  pharmacists,  and  by  them  only  on  prescription. 
It  has  for  some  time  been  noticed  that  the  effects  of  this  liqueur  differ  essentially  from  those  ofpure 
alcoholio  drinks,  constituting  a  series  of  symptoms  which  has  been  designated  as  a^omcAtfm.  From 
a  ease  recorded  by  M.  Magnan,  in  which  the  patient,  baring  habituated  himself  to  the  use  of  brandy, 
and  afterwards  subsiituti^  ahtintket  gave  an  opportunity  of  comparing  the  effects  of  the  two  kinds 
of  drink,  it  appears  that  the  characteristic  symptoms  of  the  latter,  taken  in  excess,  are  restlessness 
at  night,  with  disturbing  dreams,  nausea  and  vomiting  in  the  morning,  with  great  trembling  of  the 
hands  and  tongue,  vertigo,  and  a  tendency  to  epileptiform  convulsions,  in  which  the  patient  loses 
consciousness,  falls,  bites  his  tongue,  foams  at  the  mouth,  makes  facial  grimaces,  throws  about  hi^ 
fimbs,  etc.,  but  from  which  he  usually  recovers. 
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extract,  and  freqneDtly  with  the  tinctum  They  are  in  every  ease  twice  as  strong  as  the 
drug  or  flaid  extract,  and  about  ten  times  the  strength  of  the  tincture ;  the  heat  em- 
ployed in  evaporating  does  not  exceed  50°  C.  (122°  F.),  and  the  caramel-like  odor, 
produced  by  excessive  heat,  is  absent  in  the  finished  abstract:  being  in  the 
form  of  a  dry  powder,  abstracts  are  conveniently  dispensed,  and  the  process  for 
their  preparation  is  simple,  requiring  no  apparatus  which  is  not  at  the  com- 
mand of  every  pharmacist.  In  many  cases  where  the  Fluid  Extract  is  alcoholic  and 
free  from  glycerin,  the  abstract  may  be  easily  made  by  adding  about  one-fourth  its 
weight  of  powdered  sugar  of  milk,  drying  at  a  low  temperature,  as  proposed,  and 
making  up  the  quantity  to  half  the  weight  of  the  Fluid  Extract  with  more  sugar 
of  milk.  As  the  strength  of  abstracts  is  uniform,  and  differs  from  that  of  extracts, 
it  was  deemed  advisable  to  give  them  a  new  title,  so  that  confusion  should  be  avoided 
Abstracts  were  prepared  in  1877  by  Prof.  Jos.  P.  Remington,  and  the  process  offered 
to  the  committee  of  the  Philadelphia  College  of  Pharmacy  on  the  revision  of  the 
U.  S.  Pharmacopoeia  (see  Extracta).  The  term  *^  Abstractum"  was  proposed  by 
Mr.  A.  B.  Taylor  as  accurately  defining  the  class,  and  not  likely  to  be  mistaken 
through  abbreviation.  A  valuable  paper  on  <'  Powdered  Extracts,"  by  G.  S.  Hall- 
berg,  may  be  found  in  Proc.  Am.  Pharm.  AssoCy  1879-1881.  They  should  be 
kept  in  well-stoppered  bottles  in  a  cool  and  dry  place. 

ABSTRACrrUM  ACONITI.  U.S.  AbfAmd  of  AcmUe. 

(^B-STBXC'TyM  XO-9-Ni'T!.) 

'*  Aconite,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.l ;  Tar- 
taric Acid,  tioo  parts  [or  eighteen  grains]  ;  Sugar  of  Milk,  recently  dried  and  in  fine 
powder,  Alcohol,  each,  a  sufficient  guatUityy  To  make  one  hundred  parts  [or  two 
ounces  av.].  Moisten  the  Aconite  with  eighty  parts  [or  one  and  three-quarter  fluid- 
ounces]  of  Alcohol,  in  which  the  Tartaric  Acid  has  previously  been  dissolved,  and 
pack  firmly  in  a  cylindrical  glass  percolator ;  then  add  enough  alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Aconite  is  exhausted.  Reserve  the  first  one  hundred  and  seventy 
parts  [or  three  and  one-half  fluidounces]  of  the  percolate,  evaporate  the  remainder 
to  thirty  parts  [or  half  a  fluidounce]  at  a  temperature  not  exceeding  50^  C. 
(122^  F.)  and  mix  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating 
dish,  and,  having  sAdiodi  ffty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with 
a  piece  of  thin  muslin  gause,  and  set  aside  in  a  warm  place,  where  the  temperature 
will  not  rise  above  50°  C.  (122®  F.),  until  the  mixture  is  dry.  Lastly,  having 
added  enough  Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [or 
two  ounces  av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a 
well-stopped  bottle."    U,  S. 

Duquesnel  recommended  tartaric  acid  in  alcoholic  solution  as  the  best  menstruum 
for  aconite  root,  and  his  views  were  confirmed  by  0.  R.  Alder  Wright  (P.  J.  71,  iz., 
1878,  p.  152)  on  the  ground  that  alcohol  acidulated  with  tartaric  acid  extracts 
a  larger  percent!^  of  crystallizable  aconitine  than  alcohol  containing  diluted  mineral 
acid.  Whilst  the  addition  of  a  small  quantity  of  tartaric  acid  to  the  menstruum 
can  do  no  harm,  there  is  still  no  difficulty  in  thoroughly  exhausting  aconite  root 
of  its  virtues  with  alcohol  alone,  and  a  better  abstract  can  be  made  without  the 
addition  of  any  acid.  The  root  is  preferable  to  the  leaves  on  account  of  its  greater 
uniformity  in  quajity  and  its  not  containing  so  much  soluble  inert  matter.  The  dose 
of  the  abstract  is  from  one-half  to  one  grain  (0*03  to  006  Om.). 

ABSTRACTUM  BELLADONNJE.  U.S.  Abstract  of  Belladonna. 

(AB-STRXG'T(;M  BfiL-L^-nON'NiE.) 

*^  Belladonna  Root,  in  No.  60  powder,  ty)o  hundred  parts  [or  four  ounces  av.  J ; 
Sugar  of  Milk,  recently  dried  and  in  fine  powder,  Alcohol,  each,  a  sufficient  quantity. 
To  make  one  hundred  parts  [or  two  ounces  av.].     Moisten  the  Belladonna  Root 
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with  eighty  parti  [or  one  and  three-quarters  flaidounces]  of  Alcohol  and  pack  firmly 
io  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave 
a  stratum  above  it  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and^  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percoladou  to  proceed,  gradually  adding  Alcohol,  until  the 
Belladonna  Root  is  exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or 
three  and  one-half  fluidounoes]  of  the  percolate,  evaporate  the  remainder  to  thirty 
parts  [or  half  a  fluidounce],  at  a  temperature  not  exoeediog  50^  C.  (122^  F.),  and 
mix  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and 
having  added  Jifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece 
of  thin  muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  wiU  not 
rise  above  50°  G.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough 
Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.l 
reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well-stopped  bottle. ' 
K  & 

This  preparation  is  of  a  very  light  brownish-red  color,  and  may  be  given  in  the 
4o6e  of  one-half  to  one  grain  (0*03  to  0*06  6m.). 

ABSTEACTUM  CX)NIL  U.8.  Abstract  of  Omium. 

''  Conium,  io  No.  40  powder,  two  hundred  parts  [or  four  ounces  av.]  ;  Diluted 
Hydrochloric  Acid,  six  parts  [or  fifty  minims] ;  Su^rar  of  Milk,  recently  dried 
and  in  fine  powder,  AlcohoL  each,  a  sufficient  quantity,  To  make  one  hundred 
parts  [or  two  ounces  av.].  Mix  the  Hydrochloric  Acid  with  eighty  parts  [or  one 
«nd  three-quarter  fiuidounces]  of  Alcohol,  and,  having  moistened  the  Conium 
with  the  mixture,  pack  firmly  in  a  cylindrical  glass  percolator ;  then  add  enough  Al- 
cohol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Conium  is  exhausted.  Reserve  the  first  one 
hundred  and  seventy  parts  [or  three  and  one-half  fiuidounces]  of  the  percolate, 
evaporate  the  remainder  to  thirty  parts  [or  half  a  fluidounce],  at  a  temperatura  not 
exceeding  50°  G.  (122°  F.),  and  mix  with  the  reserved  portion.  Place  the  mixture 
in  an  evaporating  dish,  and,  having  added  fifty  parti  [or  one  ounce  av.]  of  Sugar 
of  Milk,  cover  it  with  a  piece  of  thin  muslin  gauze,  and  set  it  aside  in  a  warm  place, 
where  the  temperature  will  not  rise  above  50°  C.  (122°  F.),  until  the  mixture  is 
dry.  Lastly,  having  added  enough  Sugar  of  Milk  to  make  the  mixture  weigh  07ie 
hundred  parts  [or  two  ounces  av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve 
the  powcier  in  a  well-stopped  bottle."    D,  S. 

This  is  the  best  solid  preparation  of  conium,  being  superior  to  the  extract  on 
account  of  the  dissipation  of  the  volatile  alkaloid  during  the  evaporation  of  the  ex- 
tract, which  to  a  great  extent  is  avoided  in  the  process  for  the  abstract.  The  conium 
seed  is  preferred  to  the  leaves  as  more  reliable ;  the  hydrochloric  acid  is  used  to  fix 
the  alkaloid.     The  commencing  dose  b  from  one  to  two  grains  (0*06  to  0*12  Gm.). 

ABSTRA(3TUM  DIGITALIS.  U.  S.   Abstract  of  Digitalia. 

(^B-sTBXc'TyM  dX^-i-ta'lXs.) 

^'IMgitalis,  recently,  dried  and  in  No.  60  powder,  two  hundred  parts  [or  four  ounces 
av.] ;  Sugar  of  Milk,  recently  dried  and  in  fine  powder,  Alcohol,  each,  a  sufficient 
quantity^  To  make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the  Digitalis  with 
eighty  parti  [or  one  and  three-quarter  fiuidounces]  of  Alcohol,  and  pack  firmly  in  a 
cylindncal  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it  When  the  liquid  b^ns  to  drop  from  the  percolator,  dose  the  lower 
orifice,  and,  having  olosely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allofw  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the  Digitalis  is 
exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or  three  and  one-half 
fiuidounces]  of  the  percolate,  evaporate  the  remainder  to  thirty  parts  [or  half  a 
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fluidonnoe],  at  a  temperature  not  ezoeeding  50^  0.  (122®  F.),  and  mix  with  the  re- 
senred  portion.  Place  the  niizture  in  an  eraporating  diah,  and,  having  added  fifty 
parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  mualia 
gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise  above 
50^  0.  (122^  F.)>  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it 
to  a  fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle."    U,  S. 

Abstract  of  Digitalis  would  well  replace  the  extract,  which  is  very  variable  in 
quality  and  consistence  as  usually  dispensed.  Its  color  is  a  decided,  rather  bright 
green,  and  it  is  well  adapted  for  administration  either  per  se  or  in  pilular  form.  Tha 
dose  is  from  one-half  .to  one  grain  (0*03  to  0'06  Gm.),  repeated  with  caution. 

ABSTRACTUM  HYOSCYAMI.  U.S.  Abdrad  of  Hyoscyamm. 

(^lB-stbXctvm  hy-9b-oy'a-mL) 

"Hyoscyamus,  recently  dried  and  in  No.  60  powder,  two  hundred  parts  [or  fon> 
ounces  av.] ;  Sugar  of  Milk,  recently  dried  and  in  fine  powder,  Alcohol,  each,  a 
sufficient  quantity^  To  make  one  huridred  parts  [or  two  ounces  av.].  Moisten  the 
Hyoscyamus  with  eighty  parts  [or  one  and  three-quarter  fluidounces]  of  Alcohol, 
and  pack  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  b^ins  to  drop  from  the 
percolator,  dose  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
tor  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Al- 
cohol, until  the  Hyoscyamus  is  exhausted.  Beserve  the  first  one  hundred  ana 
seventy  parts  [three  and  one-half  fluidounces]  of  the  percolate,  evaporate  the  re> 
mainder  to  thirty  parts  [or  half  a  fluidounce],  at  a  temperature  not  exceeding  50^  G. 
(122^  F.),  and  mix  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating 
dish,  and,  having  added  fi/hy  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with 
a  piece  of  thin  muslin  gause,  and  set  aside  in  a  warm  place,  where  the  temperature 
will  not  rise  above  50^  C.  (122^  F.),  until  the  mixture  is  dry.  Lastly,  having  added 
enough  Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces 
av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well-stopped 
bottle."    U,  S. 

This  abstract  is  prohahly  more  hygroscopic  and  shows  more  evidences  of  coalescing 
than  any  of  the  others,  but  if  it  be  kept  in  a  cool  and  dry  place  and  well  stoppered, 
there  wUl  be  no  difficulty ;  it  is  of  a  green  color,  and  when  properly  made,  thoroughly 
reliable.    The  dose  is  from  two  to  three  grains  (0*12  to  0*18  Om.). 

ABSTRACTUM  IGNATI^.  U.S.  Abdrad  of  Ignaiia. 

(AB-STBiC'TUM  iG-Nl'TI-iB  (Ig-ni'ah^-d).) 

<*  Ignatia,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.] ;  Sugar  of 
Milk,  recently  dried  and  in  fine  powder.  Alcohol,  Water,  each,  a  sufficient  quantity^ 
To  make  one  hundred  parts  [or  two  ounces  av.].  Mix  Alcohol  and  Water  in  the  pro- 
portion of  eight  parts  [or  six  fluidounces]  of  Alcohol  to  one  part  [or  five  fluidrachms] 
of  Water,  and,  having  moistened  the  Ignatia  with  one  hundred  parts  [or  two  fluid- 
ounces]  of  the  menstruum,  pack  firmly  in  a  cylindrical  percolator ;  then  add  enough 
of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  havin*; 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  .  Then  allow  the  per- 
colation to  proceed,  gradually  adding  menstruum,  until  the  Ignatia  is  exhausted. 
Beserve  the  first  one  hundred  and  seventy  jMrts  [three  and  one^half  fluidounces] 
of  the  percolate,  distil  off  the  alcohol  from  the  remainder,  and  mix  the  residue  with 
the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and,  having  added 
fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  nroaliii 
gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise  above  50^ 
C.  (122^  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of  Milk 
to  make  the  mixture  weigh  one  hundred  parts  [two  ounces  av.],  reduce  it  to  a 
fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle.''  U  S. 
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Afastraet  of  Ignatia  k  intended  to  replace  tbe  extract,  which  is  no  longer  offid- 
nal.  Some  diffioalty  is  experienced  in  reducing  Ignatia  beans  to  powder,  as  they 
oonsiBt  largely  of  an  exceedingly  tongh,  homy  albnmen.  If  they  are,  however, 
coarsely  ground,  and  half  their  weight  of  water  added,  and  heat  applied  nntil 
they  haye  swollen,  they  may  then  be  beaten  into  a  paste,  and  snbseqnently  dried 
and  powdered  without  much  trouble.  On  account  of  the  fixed  oil  present  in  Ig- 
natia, a  sl^ht  change  in  the  manipulation  of  this  abstract  might  be  advisable :  the 
ftnid  extract  should  be  evaporated  to  a  soft  extract,  and  allowed  to  stand  a  short 
time,  when  the  fixed  oil  could  be  separated  by  absorbing:  it  from  the  surface,  or, 
if  in  sufficient  quantity,  poured  ofiP,  and  washed  with  diluted  alcohol  to  separate 
any  alkaloids  which  might  be  dissolved  in  the  oil.  This  alcoholic  solution  should 
be  mixed  with  the  extract,  evaporated,  the  sugar  of  milk  added,  and  the  prepara- 
tion finished  by  the  r^;ular  process  given  above.  The  yield  of  extract  is  usually 
about  10  per  cent  The  dose  of  abstract  is  from  one-half  to  one  and  a  half  grains 
r003  to  010  Om.). 

ABSTKACTUM  JALAPS,  U.S.  Abstrad  of  Jalap. 

^  Jalap,  in  No.  40  powder,  two  hundred  parU  [or  four  ounces  av.] ;  Sugar  of  Milk, 
recently  dried  and  in  fine  powder.  Alcohol,  each,  a  sufficient  quantify y  To  make  one 
hundred  parti  [or  two  ounces  av.].  Moisten  the  Jalap  with  one  hundred  parti  [or 
two  fluidouncesj  of  Alcohol,  and  pack  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  Alcohol,  until  the  Jalap  is  exhausted.  Be- 
aerve  the  first  one  hundred  and  seventy  parts  [three  and  one-half  fluidounces]  of 
the  percolate,  distil  off  the  alcohol  from  the  remainder,  and  mix  the  residue  with 
the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and,  having 
i&i&dL  fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin 
muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise 
above  50^  G.  (122^  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough 
Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [two  ounces  av.T  reduce 
it  to  a  fine,  uniform  powder.     Preserve  the  powder  in  a  well^stopped  bottle.     IL  S. 

This  is  the  most  useful  of  the  abstracts,  and  is  greatly  to  be  preferred  to  the  old 
extract  of  jalap,  which  had  the  fiiult  of  absorbing  moisture  and  then  drying  to  a 
hard  mass  in  the  bottle  in  which  it  was  kept  It  is  a  uniform  powder,  which,  unlike 
a  mixture  of  dry  powdered  aleoholio  extract  and  powdered  sugar  of  milk,  has  no 
tendency  to  form  strata  of  varying  degrees  of  strength  in  the  dispensing  bottle. 
Thedoas  is  firom  ten  to  fifteen  grains  (0*66  to  1  Om.). 

Offi  Prq^.  RlulsB  Oatharticflo  GompositsB. 

ABSTEACTUM  NUCIS  VOMICA.  U.S.  Abstract  of  Nnx  Vomica. 

(AB-STRXC'TUM  Nt'Ofe  V5M'l-<?iE.) 

"  Nux  Vomica,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.] ;  Sugar 
of  Milk,  recently  dried  and  in  fine  powder,  Alcohol,  Water,  each,  a  sufficient  quantity ^ 
To  make  one  hundred  parts  [or  two  ounces  av.].  Mix  Alcohol  and  Water  in  the  pro- 
portion of  eight  parts  [or  six  fluidounces]  of  Alcohol  to  one  part  [or  five  fiuidrachms] 
of  Water,  and,  having  moistened  the  Nux  Vomica  with  one  hundred  parts  [or  two 
fiuidounces]  of  the  menstruum,  pack  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it  When 
tiie  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
dosely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
eobtion  to  proceed,  gradually  adding  menstruum,  until  the  Nux  Vomica  is  exhausted. 
Beserve  the  first  one  hundred  and  seventy  parts  [three  and  one-half  fluidounces] 
of  the  percolate,  distil  off  the  alcohol  from  the  remainder,  and  mix  the  residue  with 
the  reserved  portion.     Phce  the  mixture  in  an  evaporating  dish,  and,  having  added 
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fi/iy  parti  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  mosliD 
gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise  above  50° 
C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it 
to  a  fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle.*'  U.  S. 

Abstract  of  Nux  Vomica  is  well  adapted  to  replace  the  extract,  it  having  bemi 
the  custom  of  late  years  to  use  the  powdered  extract  largely  in  preference  to  the 
soft  extract.  If  the  fixed  oil  be  not  removed  by  the  method  noticed  under  Abstradt 
of  Ignatia,  the  abstract  will  be  in  the  form  of  a  greasy  powder,  which  is  not  as 
sightly  as  the  dry  sabulous  powder  resulting  when  the  fixed  oil  is  removed  (see  Ea> 
tractum  Nuds  Vomica^.    The  dose  is  from  one  to  two  grains  (0-06  to  012  Om.).| 

ABSTRACTUM  PODOPHYLLI.  U.S.  Abdraot  of  PodophyUum. 

(^B-STBICTUM  POD-9-PHf  L'Li.) 

"  Podophyllum,  in  No.  60  powder,  tioo  hundred  parts  [or  four  ounces  av.] ;  Sugar 
of  Milk,  recently  dried  and  in  fine  powder.  Alcohol,  each,  a  sufficient  qaandifji  To 
make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the  Podophyllum  with  eighiy 
parts  [or  one  and  three-quarter  fluidounces]  of  Alcohol,  and  pack  firmly  in  a  cylin- 
driciU  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the  Podophyllum  is 
exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or  three  and  one-half 
fluidounces]  of  the  percolate,  distil  off  the  alcohol  from  the  remainder,  and  mix  the 
residue  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and, 
having  tidded  fif^  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece 
of  thin  muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will 
not  rise  above  50^  C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added 
enough  Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces 
av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well-stopped 
bottle."  U,S. 

This  preparation  has  probably  no  advantages  over  the  rerin  of  podophyllum.  The 
yield  of  extract  to  alcohol  is  about  10  per  cent  The  dose  of  the  absdraot  is  from 
five  to  ten  grains  (0*33  to  0*67  Om.)- 

ABSTRACTUM  SENEGA.  U.S.  AbOrad  of  Senega. 

'*  Senega,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.] ;  Sugar  of  Hilkp 
recently  dried  and  in  fine  powder.  Alcohol,  each,  a  sufficient  quantity ^  To  make  one 
hundred  parts  [or  two  ounces  av.].  Moisten  the  Senega  with  eiyhty  parts  [or  one 
and  three-quarter  fluidounces]  of  Alcohol,  and  pack  firmly  in  a  cylindrical  percola- 
tor ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the  Senega  is  exhausted. 
Reserve  the  first  one  hundred  and  seventy  parts  [or  three  and  one-half  fluidounoea] 
of  the  percolate,  evaporate  the  remainder  to  thirty  parts  [or  half  a  fluidounce],  at  a 
temperature  not  exceeding  50^  C.  (122^  F.),  and  mix  with  the  reserved  portion. 
Place  the  mixture  in  an  evaporating  dish,  and,  having  added  fifty  parts  [or  one 
ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  muslin  gaus»,  and  set 
aside  in  a  warm  place,  where  the  temperature  will  not  rise  above  50^  C.  (122^ 
F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of  Milk  to  make 
the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it  to  a  fine, 
uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle."  U,  S. 

This  preparation  is  intended  to  take  the  place  of  the  extract  formerlv  offioinaL 
It  affords  a  convenient  way  of  giving  senega  when  a  solid  preparatioa  is  desired. 
The  dose  is  from  one  to  throe  grains  (0*06  to  0*20  Gm.). 
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ABSTRACTUM  VALERIANA.  U.S.  Abstract  of  Valerian. 

(^b-strXc'tvm  v^-ls-bi-Xn'a) 

''Valerian,  Iq  No.  60  powder,  ttoo  hundred  parts  [or  four  oancea  ay.];  Sugar  of 
Milk,  recently  dried  and  in  fine  powder,  Alcohol,  each,  a  sufficient  quantify,  To 
make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the  Valerian  with  eighty 
parts  [or  one  and  three-quarter  fluidounoes]  of  Alcohol  and  pack  firmly  in  a 
cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  ahove  it.  When  the  liqmd  begins  to  drop  from  the  percolator,  dose  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
houre.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the 
Valerian  is  exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or  three 
and  one-half  fluidounces]  of  the  percolate,  evaporate  the  remainder  to  thirty  parts  [or 
half  a  fluidounce],  at  a  temperature  not  exceeding  50^  C.  (122^  F.),  and  mix  with 
the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and,  having  added 
fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  muslin 
gause,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise  above  50^ 
G.  (122^  F.),  until  the  mixture  b  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it 
to  a  fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle.''  U.  S. 

Abstract  of  Valerian  is  a  great  improvement  over  the  former  officinal  extract, 
which  was  frequently  found  almost  devoid  of  activity  from  the  evaporation  of  the 
active  volatile  principles.  An  objection  to  it,  is  the  large  dose  necessary,  but  it  may 
be  given  enclosed  in  capsules.     The  dose  is  ten  to  twenty  grains  (0*67  to  1*34  Gm.). 

ACACIA.   U.  S.    Acacia.    [Gum  Arahic.'] 

(^-oI'q-4.) 

'<A  gummy  exudation  from  Acacia  verek,  Gnillemin  et  Perottet,  and  frt)m  other 
species  of  Acacia.  (Nat,  Ord.  Leguminosss,  Mimose».)**    U,  S. 

Of.  Syn.  ACACIJS  GUMMI.  Gum  Acacia,  "A  gummy  exudation  from  the 
stem  and  branches  of  Acacia  Senegal,  WtUd,  (A.  verek,  CfuHl,  et  Per,),  and  from 
other  species  of  Acada."  Br, 

Oammi  Arabieum,  Qummi  Himoen ;  Gomme  Arabiqne,  Fr,;  Arabisches  Gummi,  0.;  Gommft 
Arablca^  It.;  Goma  Arabiga,  iSjp.;  Samagb  Arabee,  Arab. 

This  genus  is  one  of  those  into  which  the  old  genus  Mimosa  of  Linnseus  was 
divided  by  Willdcnow.  The  name  Acacia  was  employed  by  the  ancient  Greeks 
to  designate  the  gum-tree  of  E^pt,  and  has  been  appropriately  applied  to  the  new 
genus  in  which  that  plant  is  induded. 

Oen.  Ch.  HERHAPHaoDlTE.  Oalyx  five-toothed.  Corolla  five-deft,  or  formed  of 
five  petals.  Stamens  4-100.  Pistil  one.  Legume  bivalve.  Male.  Calyx  five- 
toothed.     CoroUa  five-clefl,  or  formed  of  five  petals.     Stamens  4-100.  Wtlld, 

The  most  important  of  the  gum  yielding  Acacias  are  A.  vera  and  the  officinal  A. 
verek.  A.  vera  and  A,  Arabica  were  considered  by  Willdenow  to  be  distinct  species, 
but  are  now  esteemed  as  one. 

Acacia  vera,  Willd.  Sp.  Plant,  iv.  1805 ;  Hayne,  Darstel  und  Beschreib.  x. 
34.  Syn.  A.  Arabica,  Willd.  Sp.  Plant,  iv.  1805 ;  Hayne,  Darstel.  und  Beschreib. 
X.  32 ;  Carson,  lUust,  of  Med,  Bot,  1 31 — Acacia  NOotica,  Deliile,  lUuM.  Flor,  de 
f^yyptCy  p.  79.  This  is  a  tree  of  middling  size,  with  numerous  scattered  branches, 
of  which  the  younger  are  much  bent,  and  covered  with  a  reddish-brown  bark.  The 
leaves  are  alternate  and  bipinnate,  with  two  pairs  of  pinnsB,  of  which  the  lower  are 
usually  furnished  with  ten  pairs  of  leaflets,  the  upper  with  eight.  The  leaflets  are 
very  small,  oblong-linear,  smooth,  and  supported  upon  very  short  footstalks.  On  the 
eommon  petiole  is  a  gland  between  each  pair  of  pinnn.  Both  the  common  and 
partial  petiole  are  smooth  in  typical  spedmens  of  A,  vera,  but  downy  in  the  variety 
A,  Arabica,  Two  sharp  spines,  from  a  quarter  to  half  an  inch  long,  of  the  color  of 
the  smaller  branches,  and  joined  together  at  their  base,  are  found  at  the  insertion 
«f  each  leaf.    The  flowers  are  ydlow,  inodorous,  small,  and  collected  in  globular 
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heads,  sapported  upon  dender  pedancles  which  rise  from  the  axils  of  the  leaves,  in 
number  from  two  to  five  together.  The  fruit  is  a  smooth,  fiat,  two-valved  legume, 
divided,  by  contractions  occurring  at  r^ular  intervals,  into  several  roundish  portions, 
each  containing  one  seed.  This  species  flourishes  in  Southern  Nubia,  Egypt,  and 
Senegal,  and  is  probably  scattered  over  the  whole  intervening  portions  of  Africa; 
it  is  also  abundant  in  Uindostan. 

A,  verek,  Guillemin  and  Perottet,  Fhre  de  Sinigamhie,  1830, 246,  B.  &  T.,  1877. 
A>  Senegaly  Willdenow,  Mimosa  Senegal^  L.*  This  is  a  small  tree  with  a  graybh 
bark,  the  inner  layers  of  which  are  strongly  fibrous,  bipinnate  leaves,  dense  spikes 
of  small  yellow  flowers  longer  than  the  leaves,  and  broad  pods  3  to  4  inches  long, 
containing  6  or  6  seeds.  It  rarely  exceeds  20  feet  in  height,  forms  large  forests  in 
Western  Africa,  north  of  the  river  Senegal,  and  is  abundant  in  Eastern  Africa, 
Kordofan,  and  Southern  Nubia.     It  is  known  by  the  natives  as  Verek  or  Hashah, 

Besides  the  species  above  described,  the  following  afibrd  considerable  quantities 
of  gumt : — A,  Karroo  of  the  Gape  of  Good  Hope,  formerly  considered  by  some  as 
identical  with  A,  vera  ;  A.  gummi/era^  seen  by  Broussonet  in  Morocco  near  Mogador ; 
A.  Ehrenhergiana^  a  shrub  six  or  eight  feet  high,  named  in  honor  of  the  German 
traveller  Ehrenberg,  who  observed  it  in  the  deserts  of  Libya,  Nubia,  and  Dongola ; 
A,  Seyaly  growing  in  the  same  region,  and  also  in  Upper  Egypt  and  Senegambia; 
A,  Adansoniiy  of  the  Flore  de  SirUgamhie^  said  to  contribute  a  portion  of  the  Sene- 
gal gum  ;  and  A,  tortUis,  which  sometimes  attains  the  height  of  sixty  feet,  and  in« 
habits  Arabia  Felix,  Nubia,  Dongola,  and  the  Libyan  desert.  Brownish  or  reddish 
gums  are  also  yielded  by  A.  stenocarpa^  A.  Jisttda,  and  A.  Nilotica^  and  probably 
by  various  undescribed  species.;^  A.  decurrens  and  A.  floribunda  yield  gum  in  New 
Holland.  Trees,  moreover,  not  belonging  to  the  genus,  afford  a  similar  product, 
especially  Feronia  elephantum  of  Hindostan,  the  gum  of  which,  according  to  Ainslie, 
b  used  for  medical  purposes  in  Lower  India,  and  Algarobia  glandulosa  of  New 
Mexico,  the  source  of  the  mezquite  gum,^ 

The  gum-bearing  Acacias  are  all  thorny  or  prickly  trees  or  shrubs,  calculated  by 
nature  ^r  a  dry  and  sandy  soil,  and  flourishing  in  deserts  where  few  other  trees  will 
grow.  We  are  told  that  camels,  attached  to  the  caravans,  derive  from  them  their 
chief  sustenance  in  many  parts  of  those  desolate  regions  in  which  Africa  abounds. 
In  these  situations,  they  have  a  stunted  growth,  and  present  a  bare,  withered,  and 
uninviting  aspect ;  but  in  favorable  situations,  as  on  the  banks  of  rivers,  they  are 
oflen  luxuriant  and  beautiful. 

Their  bark  and  unripe  fruit  contain  tannic  and  gallic  acids,  and  are  sometimes 
used  in  tannine.  An  extract  was  formerly  obtained  from  the  immature  pods  of  A* 
Arahica  and  A.  vera,  by  expression  and  inspissation.  It  was  known  to  the  ancients 
by  the  name  of  aooeue  verae  succm^  and  was  highly  praised  by  some  of  the  Greek 
medical  writers,  but  is  at  present  little  used.  It  is  a  solid,  heavy,  shining,  reddish- 
brown  substance,  of  a  sweetish,  acidulous,  styptic  taste,  and  soluble  in  water.     Its 

*  Why  the  revisers  of  the  Pharmacopoeia  seleeted  the  name  of  A.  Fer«ib  for  this  plant  is  not  eleari 
according  to  the  received  principles  of  scientific  nomenclature  it  should  be  known  as  A,  SenegaL 

f  CoHJititution  of  Gum,  Much  confusion  has  existed  in  the  use  of  the  word  gum,  which  has  been 
employed  to  express  various  concrete  vegetable  juices,  and,  at  the  same  time,  a  peculiar  proximate 
principle  of  plants.  It  is  now  proposed  to  restrict  the  term  to  the  former  of  these  applications,  and 
to  designate  the  principle  alluaed  to  by  the  name  of  arabin.  Chemically,  M.  Gu^rin  considers  as 
characteristic  of  gums  the  property  of  affording  mucio  acid  when  acted  on  by  nitric  acid.  He 
recognises  in  the  different  gums  three  distinct  proximate  prineiples ;  namely :  1,  arabin,  or  the 
pure  gum  of  chemical  writers,  which  is  the  essential  eonstitnent  of  gum  arabic ;  2,  ha99onny  which 
enters  largely  into  the  composition  of  Bassora  gum  and  tragaeanth ;  and  3,  eera#»fi  (metarule 
acid),  which  constitutes  the  portion  of  cherry  gum  insoluble  in  cold  water.  Of  arabin  sufficient 
is  said  in  the  text.  Bassorin  will  be  treated  of  under  the  head  of  BassorA  gum.  (See  Part  Second,) 
The  gums  which  exude  fh>m  the  eherry,  aprioot^  peach,  and  plum  trees,  and  which  the  French  eidl 
gotnme  du  pay»,  appear  to  be  identical  in  composition,  consisting  of  a  portion  soluble  in  cold  water, 
which  is  arabin,  and  a  portion  insoluble,  appropriately  denominated  ceratin,  and  now  known  to 
be  produced  from  the  arabin  by  alteration. 

1  For  further  information  in  regard  to  gum-bearing  trees  of  Northern  Afiriea,  see  P.  /.  Tr^  Ang. 
1873 ;  CompU'Rendm,  t.  Ixxiz.  p.  1175. 

2  MezquUe  gum  occurs  in  light  amber-colored  tears,  and  is  soluble  in  three  parts  of  water,  making 
a  slightly  acid  mucilage  which  does  not  precipitate  with  the  snbaoetate  of  lead.  Although  the  tree 
is  very  abundant  in  Texas  and  Mezioo,  the  yield  of  gum  is  so  small,  not  exceeding  a  third  of  a 
pound  a  season  for  the  largest  trees,  that  it  can  never  be  an  article  of  oommeroial  importanoot 
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nrtaes  are  probably  those  of  a  mild  astringent.  On  the  condnent  of  Europe,  a  prep- 
•ntlon  is  said  to  be  snbstituted  for  it  called  acacia  noitras^  obtained  by  expression 
and  inapissation  from  the  unripe  fruit  of  Prunus  spinosa,  or  the  wild  plum-tree. 

The  gum  of  the  Acacias  exudes  spontaneously  from  the  bark,  and  hardens  on 
exposure ;  but*  incisions  are  sometimes  made  in  order  to  facilitate  the  exudation. 
The  gum  is  said  also  to  be  found  immediately  under  the  bark,  where  it  is  some- 
times Gonected  in  r^ular  eavities.  {Jowm.  de  Fharm,,  t.  xxiv.  p.  321.)  It  is  prob- 
ably produced  by  a  process  of  degeneration  from  the  cellulose,  and  is  incapable 
of  serving  further  in  plant-growth.*  It  is  stated  by  Jackson  that,  in  Morocco,  the 
greatest  product  is  obtained  in  the  driest  and  hottest  weather,  and  from  the  most 
sickly  trees.  An  elevated  temperature  appears  to  be  essential ;  for  in  cooler  climates, 
though  the  tree  may  flourish,  it  yields  no  gum.  According  to  Ehrenberg,  the 
varieties  in  the  characters  of  the  gum  do  not  depend  upon  difference  in  the  species 
of  the  plant  Thus,  from  the  same  tree,  it  will  exude  frothy  or  thick,  and  dear  or 
dark-colored,  and  will  assume,  upon  hardening,  different  shapes  and  sizes ;  so  that 
die  pieces,  when  collected,  require  to  be  assorted  before  being  delivered  into  com- 
merce. Schweinfurth  and  other  observers  state,  however,  that  the  finest  gum  is 
obtained  only  from  the  A,  vera^  and  perhaps  one  or  two  other  species. 

Commercial  History  and  Varieties.  The  most  common  varieties  of  this  drug 
are  the  Turkey^  the  Barbaryy  the  Senegal,  and  the  India  gvm;  to  which  may  be 
added  the  Cape  and  the  Australian  gum. 

1.  Turkey  Qum .  Gum  arabio  was  formerly  procured  chiefly,  if  not  exclusively, 
from  Egypt  and  the  neighboring  countries ;  and  much  is  still  obtained  from  the 
same  sources.  It  is  collected  in  Upper  Egypt,  Nubia,  Kordofan,  and  Darfur,  whence 
it  is  taken  down  the  Nile  to  Alexandria.  We  obtain  it  in  this  country  through 
Smyrna,  Trieste,  Marseilles,  or  some  other  entrep6t  of  the  Mediterranean  commerce. 
Two  varieties  have  long  been  noticed,  one  more  or  less  colored,  the  other  white, 
which  were  formerly  distinguished  by  the  titles  of  gumgedda  and  ^um  turic,  derived 
from  the  ports  of  the  Ked  Sea,  Jidda  and  Tor,  from  which  the  varieties  were  errone- 
ously supposed  to  be  respectively  exported.  The  gum  from  Egypt  is  commonly 
called  Turkey  gum,  and  is  the  kind  with  which  apothecaries  are  usually  supplied. 
Though  interspersed  with  roundish  pieces  of  various  sizes,  it  consists  chiefly  of 
small,  irr^ular  fragments,  commonly  whitish,  or  slightly  tinged  with  yellow  or  red- 
dish yellow.  It  b,  on  the  whole,  lighter  colored,  more  brittle,  more  readily  soluble, 
and  freer  from  impurities  than  the  other  commercial  varieties,  and  contains  much 
of  that  form  of  gum  arabic  which  is  eharacterixed  by  innumerable  minute  fissures 
pervading  its  substance,  and  impairing  its  transparency. 

2.  Barbary  Oum.  {MogadoT  Gum,  Morocco  Oum.')  Mogador,  a  port  of  Mo- 
rocco, is  the  chief  entrepdt  of  the  trade.  The  gum  is  probably  derived,  in  part  at  least, 
fh>m  A.  Nilotica.  According  to  Jackson,  the  natives  call  the  tree  which  affords  it  at- 
takh.  They  gather  it  in  July  and  August,  when  the  weather  is  hot  and  very  dry. 
Two  kinds  are  brought  to  Mogador,  one  from  the  neighboring  provinces,  the  other  by 
caravans  from  Timbuctoo.  This  may  account  for  the  fact  that  Barbary  gum  in 
part  resembles  the  Turkey,  in  part  the  Sen^al.  When  first  deposited  in  the  ware- 
houses, it  has  a  faint  smell,  and  makes  a  crackling  noiso,  occasioned  by  the  rupture 
of  the  small  masses  as  they  become  more  dry.  Barbarv  gum  is  usually  in  tears, 
somewhat  brownish,  roundish  or  vermiform,  wholly  soluble  in  water.  It  reaches 
the  United  States  in  casks  through  English  commerce, 

•  In  the  lower  orders  of  life  the  inner  oell  eontents  or  protopiMm  ii  often  set  free  by  the  rapid 
eoDTersion  of  the  oellalose  wall  into  a  snbstanoe  aolable  in  water,  and  It  is  asserted  that  very  ire- 
qaently  in  the  higherplants  cells  can  be  seen  with  one- half  of  their  walls  still  oellalose,  the  other 
gum.  According  to  Wigand,  arabin  is  a  resalt  of  a  fiorther  ehange  in  bassorin.  Aooording  to  the 
independent  researches  of  Dr.  Beyerinok  and  of  Dr.  Wiesner  {P,  J.  Tr,t  xri.  p.  384),  the  change 
of  the  cell- wall  is  provoked  by  a  peealiar  ferment.  Eraus  found  that  the  formation  of  gum  in 
Aeaeia  MelanitxyUm  takes  place  only  in  the  bark  and  not  in  the  wood,  that  it  flows  from  the  sieve- 
tabes  and  the  oeUs  of  the  soft  bast,  and  he  asserts  that  it  is  not  a  product  of  the  degeneration  of 
theeeUalose,  bat  a  true  eelUcontent  passing  out  through  nnohanged  oell-walls.  (P,  J,  TV.,  1888,  p. 
840.)  For  further  information  see  Hofhieister,  Han^tteh  der  pkyiolog,  Botanik,  Bd.  ir.  p.  368, 
1865;  also  MUller,  Sxtxb.  Akad,  Wiw,,  Wien,  ii.,  Joni,  1875 ;  Mercadante,  Oat,  Ckim. ;  Ber,  Ckem, 
QtaM^  1876,  f.  581 ;  Qiraad,  A,  J.  P.,  1878,  p.  137 ;  also,  denying  explanation,  Prillieaz,  OompU' 
BeiuL,  L  Izxnii*  p.  185. 
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3.  Senegal  Oum.  This  variety  was  introduoed  Into  Europe  by  the  Dutch.  The 
French  aflerwards  planted  a  colony  on  the  western  coast  of  Africa,  and  took  pos- 
session of  the  trade.  St.  Louis,  at  the  mouth  oi  the  Senegal,  and  Portendic,  con- 
siderably farther  north,  are  the  ports  in  which  the  commerce  in  gum  chiefly  centres. 
Immense  forests  exist  in  the  interior,  containing  many  species  of  the  genus  Acacia, 
all  of  which  are  said  to  yield  gum ;  as  is  affirmed  do  also  various  trees  belonging  to 
other  genera.  (Joum.  de  Pharm,^  xxiv.  318.)  The  juice  b^ins  to  exude  in  No- 
vember. The  dry  winds,  which  prevail  after  the  rainy  season,  cause  the  bark  to  crack ; 
the  juice  flows  out  and  hardens  in  masses,  which  are  often  as  large  as  a  pigeon's 
egg,  and  sometimes  as  that  of  an  ostrich.  At  this  period,  the  Moors  and  negroes 
proceed  to  the  forests  in  caravans,  collect  the  gum  in  leather  sacks,  and  convey  it  to 
the  coasts,  or  frequently  it  is  purchased  by  barter  from  the  natives.  Senegal  gum 
is  imported  into  the  United  States  chiefly  from  Bordeaux,  where  it  is  sorted  into 
twelve  or  fifleen  different  grades.  (P.  J.  Tr.,  ix.  43.)  It  is  usually  in  roundish  (ur  oval 
unbroken  pieces,  of  various  sizes,  in  the  finest  grades  whitish  or  colorless,  but  gen- 
erally yellowish,  reddish,  or  brownish  red.  The  pieces  are  larger  than  those  of  Turkey 
gum,  less  brittle  and  pulverizable,  and  breaking  with  a  more  conohoidal  fracture.^ 

4.  India  Gum.  Most  of  this  gum  is  taken  to  Bombay  in  Arab  vesseb  from  Cape 
Oardafui  and  Berbera  on  the  northeastern  coast  of  Africa,  where  it  is  collected,  or 
from  the  ports  of  the  Red  Sea.  It  is  in  pieces  of  various  size,  color,  and  quality, 
some  resembling  the  broken  fragments  of  Turkey  gum,  though  much  less  chinky ; 
others  large,  roundish,  and  tenacious,  like  the  Sen^al.     It  is  oflen  contaminated, 

^  containing,  besides  genuine  gum  arable,  portions  of  a  different  product,  having 
the  characteristic  properties  of  Bassora  gum.  This  is  distinguished  by  its  insolu- 
bility in  water,  with  which,  however,  it  unites,  swelling  up,  and  forming  a  soft 
viscid  mass.  It  owes  its  properties  to  the  presence  of  hauorin.  Besides  this  im- 
purity in  the  India  gum,  there  are  ofVen  others  more  readily  detected.  Among  these, 
we  have  observed  a  yellowish-white  resinous  substance,  which  has  the  sensible  prop- 
erties of  the  turpentines.  If  care  be  used  in  assorting  this  commercial  variety,  it 
may  be  employed  for  all  the  purposes  of  good  gum  arable.  India  gum  is  brought 
to  this  country  partly  from  Calcutta  or  Bombay,  and  partly  by  way  of  England.  It 
usually  comes  in  large  cases.  We  have  seen  a  parcel  said  to  have  come  directly  from 
the  Bed  Sea,  enclosed  in  large  sacks  made  of  a  kind  of  matting,  and  bearing  a  close 
resemblance  to  the  gum  from  Calcutta,  except  that  it  was  more  impure,  and  contained 
numerous  large,  irregular,  very  brittle  masses,  not  much  less  than  the  fist  in  size.'}' 

*  Br.  A.  Corre  divides  the  gum  Senegal  into  the  hard  goms,  which  are  of  firm  oonsistenoe^  with 
alarge,  clear,  shining  fracture,  and  the  soft  or  friable  gums.  For  an  account  of  the  grades  and  Ta> 
rieties  of  these  the  reader  is  referred  to  the  Joum  de  Pharm,,  xxiv.  818.  Oalam  gum  ( Qommea  hauU 
du-JUuvt)  is  that  coming  from  Qalam,  Podor,  Bakel,  and  Medina;  it  is  sometimes  hard,  sometimes 
■oft.  For  an  abstract  of  Soubeiran's  p  iper  on  Qalam  gums,  which  is  scarcely  applicable  to  the 
present  time,  see  I4th  ed.  U.  S.  I).  Gommet  bat'du-JUuve  are  from  the  deserts  of  Bounou  and 
the  country  of  the  Braknas. 

Brittle  jjTKm,  Salabreda,  or  Sadra-heida,  is  supposed  to  be  obtained  from  A,  albida  of  the  Flora 
of  Senegambia,  which  is  much  smaller  than  A.  verekf  and  characterised  by  its  white  bark.  The 
gum  is  usually  in  small,  irregular  pieces,  like  coarse  salt,  probably  the  fragments  of  larger  lumpSy 
but  sometimes  in  vermicular  pieces  about  as  thick  as  a  goose-quill,  and  of  variable  length.  It  is 
dull  and  often  wrinkled  externally,  of  a  vitreous  fracture,  and  of  different  tints  of  color,  white, 
green,  yellow,  ox  orange.  It  is  always  somewhat  bitter.  Very  easily  soluble  in  its  weight  of  water, 
it  affords  a  mucilage  of  little  consistence,  which  has  but  a  slight  effect  on  the  tincture  of  litmus. 
When  the  solution  is  evaporated  to  the  consistence  of  a  paste,  it  absorbs  moisture  so  as  to  become 
riscid;  this  property  detracts  much  from  iU  value.    It  is  much  less  esteemed  than  the  Galamgum. 

t  In  the  Joum,  de  Pharm.  et  de  Ckim,  (Oct.  1867,  p.  270),  a  variety  of  India  gum,  imported  into 
France  by  way  of  London,  in  boxes  containing  about  400  pounds,  is  described  as  follows.  It  is 
a  mixture  of  tears  of  various  tints  with  impurities.  In  assorting  it  for  use,  the  lightest-colored 
tears  are  selected.  These  are  less  perfectly  transparent  than  gum  arable,  less  fissured  on  the  surface, 
which  is  brilliant  and  often  mammillated,  and  are  also  much  less  friable.  But  the  most  important 
distinctive  character  of  this  gum  consists  in  its  relations  to  water.  If  agitated  with  twice  or  thrice 
its  weight  of  cold  water,  instead  of  forming,  like  ordinary  gum  arabic,  a  homogeneous,  slightly 
mucilaginous  solution,  it  forms  a  thick,  transparent,  very  tenacious  magma,  which  cannot  be  diluted 
with  a  larger  (|ttantity  of  water,  but  may,  after  a  long  time,  be  coarsely  divided,  still,  however, 
retaining  its  viscid,  ropy  aspect,  which  never  entirely  disappears,  whatever  may  be  the  qoanttty 
of  water  added.  It  imparts  to  syrup  a  very  thick  and  very  viscid  consistence.  It  is  important 
that  the  apothecary  should  be  able  to  distinguish  it,  as  it  is  unfit  for  ordinary  pharmaceutic  use, 
being  employed  exclusively  by  manufacturers  in  the  preparation  of  cloths.  All  that  is  neoeesary 
is  to  add  a  few  pieces  to  twice  their  weight  of  cold  water,  and  allow  the  mixture  to  stand.  Aitcf 
some  hours,  the  peculiar,  viscid  mucilage  above  described  betrays  the  character  of  the  gum. 
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6.  Cafe  Gum.  During  1872, 101,241  ponDds  of  this  gnro  were  imported  into 
Oreat  Britain  from  the  Cape  of  Good  Hope,  where  it  is  collected  from  the  Acacia 
korrida  of  Willdenow.  (/7or.  Gapens,  8.)  It  is  of  a  pale  yellow  or  amber- hrown 
odor,  in  tears  or. fragments,  and  is  considered  an  inferior  variety.  {A,  J.  P.j  xxix.  75.) 

6.  Australian  Gum  is  the  product  of  A.  pycnaniha^  Benth. ;  A.  decurrens, 
Willd. ;  A.  hontalophylla  (A.  Cann).  It  occurs  in  hard  pieces,  elongated  or  glob- 
alar;  rough,  varying  in  color  from  dark  amber  to  pale  yellow ;  entirely  soluble  in 
water,  and  yielding  a  very  adhesive  mucilage,  which,  when  dry,  is  said  not  to  crack. 
It  sometimes  contains  tannin.  The  wood  of  A,  hiymahphyila  is  known  in  com- 
merce as  violet  wood  on  account  of  its  pleasant  odor.  (^Amer,  Drug,^  1884,  p.  204.) 

7.  SuAKiN  Gum.  Talca  or  Tallta  Gum,  from  A.  gtenocarpa  and  A.  Styal,  is 
exceedingly  brittle,  and  usually  semi  pulverulent.  It  is  a  mixture  of  nearly  color- 
less and  brownish  gum,  is  exported  at  Alexandria,  and  is  sometimes  termed  pim 
vxvahin. 

General  Properties.  Gum  arabio  is  in  roundish  or  amorphous  pieces,  or  irreg- 
ular fragments,  of  various  sice,  more  or  less  transparent,  hard,  brittle,  pulverisable, 
and  breaking  with  a  shining  fhicture.  It  is  usually  white,  or  yellowish  white,  but 
frequently  presents  different  shades  of  red,  and  is  sometimes  of  a  deep-orange  or 
brownish  color.  It  is  bleached  by  exposure  to  the  sun.  In  powder  it  is  always ' 
white.  It  is  inodorous,  has  a  feeble,  slightly  sweetish  taste,  and  when  pure  dis- 
solves wholly  in  the  mouth.  The  sp.  gr.  varies  from  1*31  to  1*48  or  r525  for  the 
dried  gum.  "  The  aqueous  solution  shows  an  acid  reaction  with  test  paper,  yields 
gelatinous  precipitates  with  solution  of  subaoetate  of  lead,  solution  of  ferric  chloride, 
or  concentrated  solution  of  borate  of  sodium,  and  is  not  colored  blue  by  test  solu- 
tion of  iodine."  U.  S.  Gum  arabic  is  a  varying  mixture  of  at  least  two  gums,  one 
Isevo-rotatory  and  the  other  dextro-rotatory,  the  latter  predominating.  The  first  con- 
stituent treated  with  dilute  sulphuric  acid  yields  crystallised  arahinose  ;  the  second 
constituent  under  similar  conditions  yields  a  syrupy  variety  of  sugar.  (Scheibler.) 
The  commercial  gum  arabic  contains  17  per  cent,  of  water  and  3  per  cent,  of  ash, 
consisting  almost  entirely  of  the  carbonates  of  calcium,  potassium,  and  mi^gnesium. 

The  gum  dissolves  at  ordinarv  temperatures  slowly,  in  an  equal  weight  of  water, 
forming  a  thick  glutinous  liquid  of  distinctly  acid  reaction.  It  is  insoluble  in  alcohol, 
ether,  and  the  oils.  100  parts  of  diluted  alcohol  containing  22  per  cent,  of  alcohol 
by  volume,  dissolve  57  parts  of  gum,  diluted  alcohol  containing  40  per  cent,  alcohol 
takes  up  10  parts,  and  50  per  cent,  alcohol  only  4  parts  (Fluckiger).  If  the  gum 
be  dissolved  in  cold  water,  and  the  solution  be  slightly  acidulated  with  hydrochloric 
add,  alcohol  produces  in  it  a  precipitate  of  the  arabin  (arabic  add),  which  may  also 
be  prepared  by  placing  a  solution  of  gum,  acidulated  with  hydrochloric  add,  on  a 
dialyser,  when  calcium  chloride  will  di&se  out,  leaving  behind  solution  of  arabin. 

Arabic  acid  dried  at  100^  C.  (212^  F.)  has  the  composition  G|,H„Oi|,  and  gives 
up  H,0  when  it  unites  with  bases.  It  has  a  decided  tendency  to  form  acid  salts. 
Ck>ncentrated  nitric  acid  forms  with  it  nitro-compounds,  such  as  C„H,,(NO^,0„ 
and  C^^jJ^^^O^)fi^ ;  dilute  nitric  acid,  on  the  other  hand,  gives  rise  to  mucic  and 
saccharic  acids,  together  with  oxalic  and  a  little  tartaric  add.  Dilute  sulphuric  acid 
on  prolonged  boiling  gives  rise,  according  to  Scheibler,  to  arahinose,  or  arabin  sugar 
{pectinoKy  or  pectin  sugar),  G^H^CL,  which  reduces  alkaline  copper  solution  and 
turns  the  plane  of  polarization  121^  to  the  right  Kiliani  has,  nowever,  recently 
(Ber.  der  Chem,  Ges,,  1887,  p.  339)  announced  that  his  researches  point  to  the 
formula  CfijJO^  for  arabinose,  and  he  considers  that  it  is  the  missing  pentatomio 
alcohol  which  comes  in  between  erythrite  and  dextrose. 

Neutral  acetate  of  lead  does  not  precipitate  its  aqueous  solution,  but  the  basic 
acetate  forms  even  in  a  very  dilute  solution  a  precipitate. 

f^loDged  heating  of  the  dry  gum  causes  it  to  change  readily  into  metarabic 
{metagummic)  add,  which  is  identical  with  the  cerasin  found  in  the  beet  and  in 
dierry-gam.  Sulphuric  add  will  also  change  arabic  into  metarabic  acid.  25  Gm. 
pure  gum  arabic  are  covered  with  50  G.c.  strong  alcohol,  10  C.c.  water,  and  5  C.c. 
solphurio  acid,  and  allowed  to  stand  24  hours.  On  pouring  off  the  fluid,  and  wash- 
ing the  residue  with  alcohol  and  with  water,  metarabic  add  remains  behind  as  a 
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Toluminons  maen,  wbicli  dries  to  a  white,  tasteless,  and  odorless  powder  of  add  re- 
action. (^Grae^er,  Jahresbmcht  der  Chem,,  1872,  p.  781.)  The  metapectic  acid 
prepared  by  Seheibler  from  the  sugar  beet  is  identical  with  this. 

The  principle  separated  by  cold  water  from  the  soluble  arabin  proves  to  be  the 
same  as  the  metarabic  (metagummic)  acid  prepared  direct  from  the  pure  gum  arable 
by  heating,  or  by  the  action  of  sulphuric  acid.  It  is  also  identical  with  gum  extracted 
from  the  sugar  beet  by  Scheibler.  In  the  normal  and  sound  beet  this  gum  is  insol- 
uble in  water,  and  merely  swells  up  like  the  metarabic  acid,  while  in  altered  beets 
there  is  found  a  portion  (arabin)  soluble  in  water.  (Scheibler,  Ber,  Chem.  Gts., 
1873,  p.  612.) 

The  similarity  of  the  reactions  and  composition  of  arabtnote  and  galactote  (from 
sugar  of  milk  by  inversion)  led  Kiliani  to  assert  the  identity  of  these  two  varieties 
of  sugar,  but  later  studies  by  himself,  Claesson,  and  Scheibler  have  shown  that  they 
are  distinct.  Thus,  galactose  is  fermentable,  while  arabinose  is  not ;  galactose  yields 
muoio  acid  when  oxidised  with  nitric  acid,  and  dulcite  when  reduced  with  sodium 
amalgam,  while  arabinose  does  not  yield  either ;  the  fusing-point  of  the  crystallised 
galactose  is  given  at  142-144°  C,  while  that  of  arabinose  is  160°  C. ;  galactose 
yields  with  phenyl  hydrazin  a  light-yellow  compound,  fusing  at  170-171°  C.,  while 
arabinose  forms  a  brownish-yellow  compound,  fusing  at  157-158°  C.  (Scheibler, 
Ber,  d.  Chem,  Ges.y  17,  p.  1731.)  Arabinose  is  said  to  be  obtainable  only  from 
those  varieties  of  gum  arable  that  yield  no  mucic  acid  when  treated  with  nitric  acid. 
(Claesson,  ^er.  d  Chem.  Ges.f  14,  p.  1271.) 

Qum  arable  undergoes  no  change  by  age,  when  kept  in  a  dry  place.  Its  concen- 
trated aqueous  solution  remains  for  a  considerable  time  unaltered,  but  ultimately 
becomes  sour,  from  the  production  of  acetic  acid.  The  disposition  to  sour  is  in* 
creased  by  employing  hot  water  in  making  the  solution.  The  tendency  of  a  weak 
solution  to  become  mouldy  is  said  to  be  obviated  by  adding  a  few  drops  of  sul- 
phuric acid,  and  decanting  from  the  sulphate  of  ^cium  deposited.  {A.  J.  P., 

1872,  p.  353.)  Solution  of  gum  arable  does  not  ferment  upon  the  addition  of 
yeast,  saliva,  or  gastric  juice  ;  the  addition  of  chalk  and  cheese,  however,  starts  a 
fermentation  which  gives  rise  to  lactic  acid  and  alcohol,  but  not  to  mannite  or 
glycerin.  The  addition  of  a  solution  of  gum  to  an  acidified  albumen  solution  causes 
a  precipitate,  which  disappears  on  further  addition  of  gum,  but  the  solution  will 
then  curdle  and  become  flocculent  on  application  of  heat  Oum  may  be  distinguished 
from  dextrin  by  the  following  tests:  1.  Gum  contains  no  dextro-glucose,  which,  how- 
ever, is  present  in  dextrin,  and  may  be  recognized  by  the  copper  test.*  2.  Ghim 
contains  a  lime  compound ;  hence  its  solution  is  rendered  milky  by  oxalic  acid, 
while  a  solution  of  dextrin  remains  almost  clear.  3.  Gum  gives  a  shiny,  yellow 
deposit  when  its  solution  is  mixed  with  a  neutral  ferric  salt  (Hager,  Chem.  CentraL^ 

1873,  pp.  408  and  584.) 

The  properties  above  enumerated  belong  to  gum  arable  generally.  There  are, 
however,  pharmaceutic  varieties  with  differences  which  deserve  notice.  1.  Gum 
that  u  transparent  and  readily  soluble.  This  constitutes  by  far  the  greater  portion 
of  the  commercial  varieties  distinguished  by  the  names  of  Turkey  and  Senegal  gum. 
It  is  characterized  by  its  transparency,  ready  solubility,  and  the  comparatively  slight 
degree  of  thickness  and  viscidity  of  its  solution.  Under  this  head  may  be  included 
the  gamme  blanche /endilUe  of  Guibourt  It  is  distinguished  by  the  whiteness  and 
deficient  transparency  of  the  pieces,  attributable  to  the  minute  cracks  or  fissures  with 
which  they  abound,  and  which  render  them  very  brittle  and  easily  pulverizable. 
This  peculiar  structure  is  generally  ascribed  to  the  influence  of  solar  heat  and  light ; 
but  ]a  conjectured  by  Hayne  to  arise  from  the  exudation  of  the  juice  in  the  frothy 
state  noticed  by  Ehrenberg.  Though  the  unbroken  pieces  are  somewhat  opaqae, 
each  minute  fragment  b  perfectly  transparent  and  homogeneous.  This  variety,  in 
consequence  of  its  prompt  and  entire  solubility,  is  usually  preferred  for  medical  nse, 

*  Fekling*9  Solution,  40  Gm.  of  orystailized  onpric  sulpbate  dissolred  in  200  Co.  of  water;  160 
Gm.  of  neatral  potassium  tartrate  and  130  Gm.  of  fnsed  sodium  hydrate  dissolved  in  500  Co.  of 
water ;  mix  the  two  solutions,  dilute  to  1  litre,  and  boil  for  some  minntee.  See  also  Test-Solatioii  of 
Potanio-Caprio  Tartrate  (Part  III.). 
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and  for  most  purposes  in  pharmacy.  2.  Oum  lets  trampa/rent  a/nd  less  sobMe. 
Gnibourt  has  proposed  for  portions  of  this  gum  the  name  of  gomme  peUteuUey  from 
the  circumstaDce  that  the  masses  are  always  apparently  covered,  on  some  part  of 
their  surface,  by  a  yellowi&h  opaque  pdlicle.  Other  portions  of  it  have  a  mammiU 
lary  appearance  on  the  surface.  It  is  less  transparent  than  the  former  variety,  is 
less  fi^ly  and  completely  dissolved  by  water,  and  forms  a  more  viscid  solution.  It 
melts  with  difficulty  in  the  mouth,  and  adheres  tenaciously  to  the  teeth.  It  is  found 
in  all  the  commercial  varieties  of  gum,  but  least  in  that  from  Egypt.  Its  peculiari- 
ties have  been  ascribed  to  variable  proportions  of  hoMorin  or  cerasui  associated  with 
the  soluble  arabin.  Between  these  two  varieties  of  gum  there  are  insensible  grada- 
tions, 80  that  it  is  not  always  easy  to  classify  specimens.^ 

Impuritias  and  Adulterations,  In  parcels  of  gum  arable  there  are  sometimes 
pieces  of  a  dark  color,  opaque,  and  incorporated  with  ligneous,  earthy,  or  other  im- 
purities. The  inferior  are  often  mixed  with,  or  substituted  for,  the  better  kinds, 
especially  in  powder;  and  portions  of  insoluble  gum,  bdellium,  and  other  concrete 
juices  of  unknown  origin,  are  found  among  the  genuine.  Flour  or  starch  is  some* 
times  fraudulently  added  to  the  powder,  but  \a  easily  detected  by  the  blue  color  which 
it  produces  with  tincture  of  iodine.  In  consequence  of  the  impurities  and  difference 
in  quality,  gum  arable  should  generally  be  assorted  for  pharmaceutic  use.  A  foreign 
substance  sometimes  adheres  to  its  surface,  giving  it  a  bitter  taste,  from  which  it 
may  be  freed  by  washing  in  water.f  Dextrin^  broken  into  smdil  fragments,  has  been 
mingled  with  parcels  of  gum,  and  may  be  recognized  by  tests  already  given.  In 
Germany  has  been  sold  a  gum  arable  which  contained  yellowish  and  reddish  pieces, 
some  of  them  weighing  over  an  ounce,  mixed  with  pieces  of  tragacanth  of  the  nod- 
ular Syrian  sort,  and  also  of  opaque  flakes  and  of  the  vermiform  Morea  variety.  A 
substitute  for  acacia,  made  from  mncUage  of  flaxseed,  has  been  used  satisfactorily 
by  Trojanowsky.  Another,  which  has  recently  been  patented  in  Germany  by  Schu- 
mann, is  prepared  by  the  action  of  diluted  sulphuric  or  nitrio  acid  upon  starch, 
under  strong  pressure.  It  is  a  colorless,  transparent,  gum-like  substance,  and  is 
said  to  have  the  same  useful  properties  as  gum  arable.  (Pharm,  Era^  1888,  p.  135.) 
A  substitute  has  also  been  made  from  Irish  moss.  (See  Chondriu.) 

■edical  Properties  and  XTses.  This  gum  is  used  in  medicine  chiefly  as  a  demul- 
cent. By  the  viscidity  of  its  solution,  it  serves  to  cover  and  sheathe  inflamed  sur- 
faces ;  and,  by  blending  with  and  diluting  irritating  matters,  blunts  their  acrimony. 
Henoe,  it  is  advantageously  employed  in  catarrhal  affections  and  irritation  of  the 
fences,  by  being  held  in  the  mouth  and  allowed  slowly  to  dissolve.  Internally  ad- 
ministered, it  has  been  found  useful  in  inflammations  of  the  gastric  and  intestinal 
mucous  membrane ;  and  its  employment  has  even  been  extended  to  similar  affections 
of  the  lungs  and  urinary  organs.  Whether  it  is  beneficial,  in  the  latter  cases,  in  any 
other  manner  than  by  the  dilution  resulting  from  its  watery  vehicle,  is  doubtful.  It 
has  been  used  as  a  food,  but  has  very  little  if  any  nutritive  value.  In  pharmacy,  gum 
arabio  is  extensively  used  for  the  suspension  of  insoluble  substances  in  water,  and 
for  the  formation  of  pills  and  troches.  Two  kinds  of  powdered  gum  arable  are  used, 
one  a  coarse  powd^  called  granulated^  the  other  finely  dusted.  The  granulated 
dissolves  more  readily  in  water,  according  to  Hager,  because  it  has  lost  during  desic- 
cation only  two  per  cent,  of  moisture,  whilst  in  preparing  the  "  finely  dusted*'  powder 
the  high  heat  necessarily  used  to  thoroughly  dry  it,  drives  off  ten  per  cent,  of  water. 
Its  easy  solubility  and  absence  of  tendency  to  form  "  lumps"  cause  the  coarse  powder 
to  be  preferred  for  solutions,  emulsions,  etc. 

*  A  rerj  bandiOBa  white  gun  was  noticed  in  the  market  daring  1876,  wfaieh  bad  the  propertj 
ff  making  a  glairy  solation  with  water.  On  allowing  the  mixtare  to  stand  for  some  days  at  a 
tempeFatnre  of  9b^  C.  (203<'  F.)  it  resumed  its  ordinary  oondition. 

\WL  Pioeiotto  has  proposed  a  method  of  purifying  colored  gum  by  dissolving  the  gum  in  6  to  18 
narts  of  water,  pasdng  the  solation  throogh  linen,  and  then  mixing  it  with  gelatinous  alumina 
freshly  precipitated.  A  pap-like  substance  is  formed;  and  the  coloring  matter  is  so  fixed  by  the 
alomiaa,  tli»t,  when  the  mixture  is  plaoed  on  a  linen  strainer,  the  mucilage  escapes  colorless ;  or, 
if  net  entirely  ao  at  first,  beeomweo  on  a  repetition  of  the  process.  The  alumina  may  be  used  a 
seeond  time.  To  reeoTor  the  alumina,  it  may  be  washed  with  hot  water  to  separate  the  remaining 
gvm,  then  treated  with  ehlorine  water,  or  hypoohlorite  of  oaleium,  and  finally  washed  with  boiling 
water.  {Jour,  de  Pharm,  «f  <ie  Cfttm.,  Jaillet,  1867,  p.  56.) 
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Oj^.  Pre;p.  Mistara  Amygdal»;  Mistara  Gljoyrrhizsd  Composita;  Muoilago 
Aeaoiao ;  Pilulas ;  Palyis  Cretae  Gomp. ;  Trochisci.  . 

Off,  Prep.  Br.  MiBtnra  Gretao ;  Mistura  Guaiaci ;  Muoilago  AoacisB ;  Pulvis  Am^- 
dalas  Gompositos ;  PoItib  Tragacanthao  Gompoaitns ;  Trooniaci. 

ACETA.  VxTugara. 

(^-CE'TA,) 

Medicaied  Vinegars  are  solutions  of  medicinal  substanoes  in  vinegar  or  acetic  acid. 
The  advantage  of  vinegar  as  a  menstruum  is  that,  in  consequence  of  the  acetic  acid 
which  it  contains,  it  will  dissolve  substances  not  readily  soluble,  or  altogether  insol- 
uble, in  water  alone.  It  is  an  excellent  solvent  of  the  alkaloidis,  which  it  converts 
into  acetates,  thereby  modifying  in  some  measure,  though  not  injuriously,  the  action 
of  the  medicines  of  which  they  are  ingredients.  As  onlinary  vinegar  contains  prin- 
ciples which  promote  its  decomposition,  the  Pharmacopoeias  now  direct  the  substitu- 
tion for  it  of  diluted  acetic  acid.  Even  such  preparations  are  apt  to  spoil  in  time ; 
and  a  portion  of  alcohol  is  sometimes  added  to  contribute  to  their  preservation.  A 
small  quantity  of  acetic  ether  results  from  this  addition;  the  use  of  alcohol  is 
unnecessary,  and  in  some  cases  injurious,  as  it  is  liable  to  induce  precipitation.  It  is 
better  to  prepare  the  vin^^ars  in  small  quantities  and  keep  them  only  a  short  time. 
The  vinegars  now  are  all  made  of  uniform  strength  to  represent  10  per  cent,  of  the 
crude  drug.  This  change  made  by  the  Gommittee  of  Revision  of  Pharm.,  1880, 
was  of  doubtful  utility  in  our  opinion. 

ACETUM.  jBn    Vinegar. 

(^-CtTtJM.) 

*'  An  acid  liquid,  prepared  from  a  mixture  of  malt  and  unmalted  grain  by  the 
acetous  fermentation.    Br. 

Aoetum  Gradom,  Aoetam  Vinl ;  Vinaigre,  Fr,;  Enig,  (?./  Aeeto,  /(./  Vinagra,  «S)p. 

Vinegar  is  a  sour  liquid,  the  product  oi  the  acetous  fermentation.  Viewed  chemi* 
cally,  it  is  a  very  dilute  solution  of  acetic  acid  containing  certain  fore%n  matters. 

The  acetous /(Brmetitation.  may  be  induced  in  all  liquors  which  have  undergone  or 
are  susceptible  of  the  vinous  fermentation.  Thus  sugar  and  water,  saccharine  v^e- 
table  juices,  infusion  of  malt,  cider,  and  wine,  may  be  converted  into  vinegar,  if  sub- 
jected to  the  action  of  a  ferment,  and  exposed,  with  access  of  air,  to  a  temperature 
between  24""  G.  (75''  F.)  and  32""  G.  (90''  F.).  During  the  acetous  fermentation,  a 
microscopic  vegetable,  Mycoderma  (JH.  Aceti)^  develops.*  By  the  presence  and  in- 
fluence of  this  plant,  the  germs  of  which  exist  in  the  atmosphere,  alcohol  sufficiently 
diluted  with  water  is  converted  into  acetic  acid,  as  sugar  in  solution  is,  through  the 
agency  of  an  analogous  growth,  converted  into  alcohol. 

Vinegar  is  frequently  made  by  the  Oerman  proeeas^  by  which  the  time  consumed 
in  its  formation  is  greatly  abridged.  A  mixture  is  prepared  of  one  part  of  alcohol 
of  80  per  cent.,  four  or  six  parts  of  water,  and  one-thousandth  of  honey  or  extract 
of  malt,  to  act  as  a  ferment.  This  mixture  is  allowed  to  trickle  through  a  mass  of 
beech  shavings,  previously  steeped  in  vinegar,  and  contained  in  a  deep  oaken  tub, 
called  a  vinegar  generator.  The  tub  is  furnished  near  the  top  with  a  wooden  dia- 
phragm perforated  with  numerous  small  holes,  which  are  loosely  filled  with  pack- 
thread about  six  inches  long,  prevented  from  slipping  through  by  a  knot  at  one  end. 
The  alcoholic  mixture,  heated  to  between  24°  G.  (75°  F.)  and  28°  G.  (83°  F.),  is 
placed  on  the  diaphragm,  and  slowly  percolates  the  beech  shavings,  whereby  it  be- 
comes minutely  divided.     It  is  essential  to  the  success  of  the  process  that  a  current 

*  The  mycoderm  exists  in  two  forms,  which  may  be  different  plants  or  different  forms  of  one  plasty 
bnt  all  have  the  power  of  aoetifioation.  In  one  case  the  pellicle  consists  of  extremely  small  globules 
(miorooocoi)  in  contiguous  rows,  or  finally  enveloped  in  a  glue-like  mass.  In  other  instances  rod- 
like  forms  (bacilli)  make  up  the  mycoderm ;  these  vary  much  in  siie.  The  relations  of  these  or- 
ganisms to  other  plants  are  uncertain.  Pasteur  considers  that  they  are  distinct  organisms,  bat 
Turpin,  Berkeley,  and  other  observers  believe  that  they  consist  of  the  mycelium  of  PeHieiiliHm 
glaueum,  vegetating  actively  and  increasing  also  by  crops  of  conidia  or  gemmas.  The  action  of  the 
mycoderm  seems  to  be  an  oxidising  one,  so  that  when  the  supply  of  alcohol  fails  the  ph&nt  proba- 
bly grows  at  the  expense  of  the  acetic  acid,  converting  it  into  carbonic  aoid  and  water. 
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of  air  dioold  pass  thnnigli  the  tub.  la  order  to  eatabUah  this  corrent,  eight  eqm- 
distant  holes  are  pierced  Dear  the  bottom  of  the  tub,  forming  a  horizoatal  row,  aud 
four  glass  tubes  are  inserted  vertieally  iu  the  diaphragm,  of  sufficient  length  to  pro- 
ject above  and  below  it.  The  air  enters  by  the  holes  below,  and  passes  out  by  the 
tabes.  The  contact  of  the  air  with  the  minutely  divided  liquid  rapidly  promotes  the 
■oetification,  which  consists  essentially  in  the  oxidation  of  the  alcohol.  During  the 
process  the  temperature  rises  to  37^  C.  (100''  F.)  or  40"*  C.  (104''  F.),  and  remains 
nearly  stationary  while  the  process  is  going  on  favorably.  The  liquid  is  drawn  off 
by  a  duehaige  pipe  near  the  bottom,  and  must  be  passed  three  or  four  times  through 
the  tab,  before  the  aoetification  is  completed,  which  generally  occupies  from  twenty- 
four  to  thirty-dz  hours.  According  to  Wimmer,  pieces  of  charcoal,  about  the  sise 
of  a  walnut,  may  be  substituted  for  the  beech  shanngs  in  the  process,  with  the  effect 
of  expediting  the  aoetification.  The  diarcoal  must  be  deprived  of  saline  matter  by 
dfluted  hydrochloric  acid,  and  afterwards  washed  with  water.  M.  Pasteur  denies  that 
the  more  rapid  aoetification  produced  by  enlarging  the  surface  of  contact  with  the 
atmosphere  bv  means  of  packthread,  beech  shaTingps,  etc.,  is  owing  to  the  direct 
isflueDce  of  the  air,  and  ascribes  it  to  the  presence  of  mycoderms  upon  the  surface 
of  these  substances. 

In  his  £tude8  sur  laVinaxgre,  published  in  1862,  Pasteur  proposed  to  substitute 
for  the  German  process  the  sowing  of  the  mycoderm  upon  the  surfitce  of  a  mixture 
of  wine  and  vinegar,  <Nr  of  water,  alcohol  (2  per  cent.)  and  acetic  acid  (1  per  cent.), 
adding  alcohd  daily  in  small  quantities  after  about  half  that  contained  in  the  original 
liquid  had  been  converted  into  acetic  acid,  until  a  vinegar  of  sufficient  strength  was 
produced.  In  1869,  Beton-Laugier  announced  that  he  had  succeeded  in  carrying 
out  this  method,  and  in  1870  he  received  a  priie  from  the  Soci^t^  d*Enoouragement 
de  llndustrie  National.  Subsequently  Mr.  Emanuel  Wurm  further  elaborated  this 
Fratchproceu  with  asserted  great  success  (for  details^  see  P.  J.  JV.,  xi.  133). 

In  England,  vin^ar  ia  made  from  the  inftision  of  malt  by  the  GIrerman  process, 
which  is  said  to  have  originated  with  Mr.  Ham,  of  Bristol,  England,  as  early  as  1822. 
The  fermented  wort  ia  made  to  fall  in  a  shower  upon  a  ma.S6  of  fagots  of  birch  twigs, 
occupying  the  upper  part  of  a  large  vat,  and,  afler  trickling  down  to  the  bottom,  is 
pumped  up  repeatedly  to  the  top,  to  be  again  allowed  to  fall,  until  the  aoetification 
is  cimipleted.  This  mode  of  oxidizing  the  alcohol  in  the  f<»rmented  wort  has  the  ad- 
vantage of  rendering  insoluble  certain  glutinous  and  albuminous  principles,  which, 
if  not  removed,  would  cause  a  muddiness  in  the  vinegar,  and  make  it  liable  to  spoil. 

In  the  United  States^  vin^ar  is  often  prepared  from  cider.  When  it  is  made  on 
■  large  scale,  the  cider  is  placed  in  barrels  with  their  bung-holes  open,  which  are  ex- 
posed during  the  summer  to  the  heat  of  the  sun.  The  acetification  is  completed  in 
the  oouise  ^  about  two  years.  The  progress  of  the  fermentation,  however,  must  be 
watched ;  and,  as  soon  as  perfect  vinegar  is  formed,  it  shouki  be  racked  off  into  clean 
baxrds.  Without  this  pecaution,  the  acetous  fermentation  would  run  into  the  putre- 
frotive,  and  the  vinegar  be  spoiled.  Cider  vinegar  contains  no  aldehyd.  It  contains 
malic  acid,  and  therefore  yields  a  precipitate  with  acetate  of  lead.  The  want  of  such 
a  precipitate  indicates  that  the  supposed  cider  vinegar  is  a  manufactured  substitute, 
although  a  fictitious  article  might  yield  a  similar  precipitate. 

Yinegar  may  be  clarified,  without  impairing  its  aroma,  by  throwing  about  a  tum- 
Uerftil  of  boiling  milk  into  from  fifty  to  sixty  gallons  of  the  liquid,  and  stirring  the 
mixture.     This  operation  has  the  effect  at  the  same  time  of  rendering  red  vinegar  pale. 

The  series  of  dianges  which  occur  during  the  acetov*  fermentation  is  called  aeeti" 
fieatixm.  During  its  progress,  there  is  a  disengagement  of  heat ;  the  liquor  absorbs 
oxygen  and  becomes  turbid ;  and  filaments  form,  which  are  observed  to  ^ove  in 
Tuious  directions,  until,  finally,  upon  the  completion  of  the  fermentation  they  are 
depooted  in  a  mass  of  a  pultaoeous  consistence.  The  liquor  now  becomes  transparent, 
Its  alcohol  has  disappeared,  and  acetic  acid  has  been  formed  in  its  place.  How  is 
Ihift  change  of  alcohol  into  acetic  acid  effected  ?  Liebig  supposes  that  it  takes  place 
IB  eonseqoence  of  the  formation  of  aldehyd,  into  which  the  alcohol  is  changed  by 
the  loss  of  a  part  of  its  hydrogen.  The  alcohol,  consisting  of  two  atoms  of  carbon, 
of  hydrogen,  and  one  of  oxygen,  loses  two  atoms  of  hydrogen  as  the  first  effect 
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of  oxidadoD,  and  becomes  aldehyd,  composed  of  two  atoms  of  oarboD,  four  of 
hydrogen,  and  one  of  oxygen.  This,  hy  the  absorption  of  one  atom  of  ozygNi, 
becomes  two  atoms  of  carbon,  four  of  hydrogen,  and  two  of  oxygen ;  that  is,  aoedo 
acid  (C,H,0,OH).  Thns  the  conversion  of  alcohol  into  acetic  acid  consists  in,  first, 
the  removal  of  two  atoms  of  hydrogen,  and  afterwards  the  addition  of  one  atom 
of  oxygen.     The  following  equation  represeats  this  change : 

C^fl^O  +  0  =  C,H,0  +  H,0 
C,H,0  +  O  =  CjH.O,. 

Aldehyd  is  a  colorless,  inflammable,  ethereal  liqnid,  having  a  pungent  taste  and 
smell.  Its  density  is  0*79.  It  absorbs  oxygen  gradnally,  and  is  thns  converted 
into  acetic  acid,  as  jnst  stated.  Its  property  of  absorbing  oxygen  gives  it  a  reducing 
power  like  that  possessed  by  glucose.  Hence,  it  responds  to  Fehling*s  test  for  that^ 
substance  (page  14).  It  is  characterised  by  its  forming  a  crystalline  compound  with 
ammonia,  and  also  with  alkaline  bisulphites ;  it  is  polymerised  by  the  action  of  acids 
and  some  other  rei^nts  and  yields  Paraldehyd  (C,H^O)„  a  liquid  boiling  at 
124^  C.  The  name  aldehyd  alludes  to  its  relation  to  alcohol,  ofoohol  dehydr^^enk' 
ated.  Its  aqueous  solution  is  decomposed  by  caustic  potassa,  with  formation  of 
aldehyd  resin.  This  is  a  soft,  light-brown  mass,  which,  heated  to  100°  0.  (212°  F.), 
gives  off  a  nauseous  soapy  smell. 

Properties.  Vinegar,  when  good,  is  of  an  agreeable  penetrating  odor,  and  pleasant 
acid  taste.  According  to  Magnes  Lahens,  wine  vinegar  always  contains  a  little  alde- 
hyd. The  better  sorts  of  vinegar  have  a  grateful  aroma,  probably  due  to  the  preseooe 
of  an  ethereal  substance,  perhaps  acetic  ether.  The  color  of  vinegar  varies  from 
pale  yellow  to  deep  red.  When  long  kept,  ei^>ecia]ly  if  exposed  to  the  air,  it  becomes 
ropy,  acquires  an  unpleasant  smell,  putrefies,  and  loses  its  acidity.* 

The  essential  ingredients  of  vinegar  are  acetic  acid  and  water ;  but,  besideB  these, 
it  conteins  various  other  substences,  derived  ftom  the  particular  vinous  liquor  from 
which  it  may  have  been  prepared.  Among  these  may  be  mentioned,  coloring  mat- 
ter, gum,  starch,  gluten,  sugar,  a  little  alcohol,  and  frequently  malic  and  tartaric 
acids,  with  a  minute  proportion  of  alkaline  and  earthy  salts.  Vinegar  should  be 
devoid  of  lead  and  copper  and  of  ftee  sulphuric  acid,  as  shown  by  its  not  being  dis- 
colored by  sulphuretted  hydrogen,  and  yielding  no  precipitete,  when  boiled  with  a 
solution  of  chloride  of  caldum ;  and  df  such  a  strength  that  a  fluidounoe  would 
require,  for  saturation,  not  less  than  thirty-five  grains  of  bicarbonate  of  potassiom. 
After  saturation  it  should  be  free  from  acrid  taste,  indicating  the  absence  of  aorid 
substences,  the  taste  of  which  may  have  been  concealed  by  that  of  the  acetic  acidL 

Malt  Vinbgab  {Aeetum  Britannicum)  has  a  brown  color,  and  a  sp.  gr.  from  1-006 
to  1*019.  The  strongest  kind,  called  proof  tfineyoTy  conteins  from  4*6  to  5  per  cent. 
of  acetic  acid.  That  of  British  manufitcture  usually  conteins  sulphuric  acid,  whUdi 
the  manufacturer  is  allowed  by  law  to  add  in  a  proportion  not  exceeding  one  part  in 
a  thousand.  This  addition  was  at  one  time  thought  necessary  to  preserve  the  vine- 
gar ;  but  it  is  now  admitted  that,  if  the  vinegar  be  properly  made,  it  does  not  require 
to  be  thus  protected. 

As  ordered  by  the  British  Pharmacopo&ia,  it  is  ^'  a  liquid  of  a  brown  color  and 
peculiar  odor.  Specific  gravity  1017  to  1-019.  445*4  grains  by  weight  (1  fluid- 
ounce)  of  it  require  about  402  grain- measures  of  the  volumetric  solution  of  soda  for 
their  neutralization,  corresponding  to  5*41  per  cent,  of  real  acetic  add,  HG,H,0,.'t' 

*  It  is  well  known  that,  in  certain  kinds  of  vinegar,  little  eel-like  animals,  AngniUula  Aeeti,  may 
be  seen  in  great  numbers.  Their  origin  was  nnknown,  until  they  were  shown  by  M.  Dayaina  to 
be  developed  in  most  fruits,  as  the  apple,  plum,  peaoh,  cherry,  etc.,  in  great  numbers,  and  Unas 
their  presence  in  cider  Tinegar  can  easily  be  explained.  These  little  animals  need  air  for  their  sup^ 
port ;  and  a  curious  contest  may  sometimes  be  noticed  between  them  and  the  myooderms  upon  ta« 
surface,  which,  as  they  tend  to  consume  all  the  oxygen  absorbed,  the  little  eels  combine  their  eObvta 
to  submerge,  so  as  to  expose  the  liquid  freely  to  the  air.  They  often  in  the  French  process  intor^ 
fere  with  the  development  of  the  vinegar,  but  are  readily  killed  by  exposing  the  liqnid  to  a  teoa- 
perature  of  60®  G.  (128®  F.) ;  or  sometimes  boraeic  acid  is  added. 

t  Dr.t)arl  John  published  in  Arehiv  der  Pkarmaew,  May,  1877  {N,  R,,  August,  1877),  a  Biiiipl« 
method  of  determining  the  percentage  of  acetic  acid  in  vinegar.  A  quantity  of  sodiom  or  pot»»> 
sium  bicarbonate  is  placed  in  a  glass  jar,  provided  with  a  tightly  fitting  rubber  stopper,  carrying;  » 

glass  tube  for  conducting  off  the  gas.    An  open  vial  containing  10  C.c.  of  the  vinegar  to  be  assay ««]. 
r  piaoed  inride  the  jar  upon  the  sodium  bicarbonate,  the  stopper  is  inserted,  and  by  inollning  ~ ' 
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If  ten  mtDiiiis  of  solution  of  eblmde  of  bariam  be  added  to  a  flnidounoe  of  tbe 
▼in^ar,  and  the  precipitate,  if  any,  be  aeparated  by  filtration,  a  further  addition  of 
the  test  should  give  no  precipitate.  Sulphuretted  hydrogen  causes  no  change  of 
cotor."  Br. 

Wins  Yinxoab  (Aeetum  OaUicum)  is  nearly  one^sizth  stronger  than  pure  malt 
Tinegar.  It  is  of  two  sorts,  the  white  and  the  red,  according  as  it  is  prepared  from 
white  or  red  wine.  White  wine  vinegar  is  usually  preferred,  and  that  made  at  Orleans 
m  the  beet.  Red  wine  tinegar  may  be  deprived  of  its  color,  and  rendered  limpid, 
by  being  passed  through  animal  charcoal 

IhsTlLLKD  Vinegar  {^Aeetum  DesHUcUum;  Vinaigre  disttlUy  Oxeolat  gimple,  Fr.; 
DutiUirier  Emg^  G.)  was  officinal  in  the  U.  S.  Pharmacopoeia,  1870,  and  was  pre- 
pared by  obtaining  seven  pints  of  distillate  from  eight  pints  of  vinegar  placed  in  a 
glass  retort,  one  pint  left  in  the  retort  retaining  the  fixed  impurities,  salts,  etc. 
One  hundred  grains  should  saturate  not  lees  than  seven  and  six- tenths  grains  of 
potassium  Uoarbonate.  It  should  be  wholly  volatilisable  by  heat,  yield  no  precipi- 
tate with  acetate  of  laad  or  nitrate  of  silver,  nor  change  color  upon  the  addition  of 
Buli^uretted  hydrogen  or  ammonia.  If  silver  be  digested  with  it  and  hydrochloric 
add'  afterwards  added,  no  precipitate  is  produced.  Although  preferred  by  some  phar- 
BiaciBts  in  making  medicated  vinegars,  it  is  now  usually  replaced  by  (Uluted  acetic 


Adulterations.  The  principal  foreign  substances  which  viD^;ar  is  liable  to  con- 
tain, are  sulphuric  and  sulphurous  acids,  certain  acrid  substances,  and  copper  and 
kady  derived  from  improper  vessels  used  in  its  manufacture.  Tin  has  been  found  in  it 
after  standing  a  short  time  in  tin  vessels.  Hydrochloric  and  nitric  acids  are  but  rarely 
present.  A  test  said  to  have  been  discovered  by  Chevallier  {A,  J,  P.,  April,  1872) 
IS  as  follows.  Put  an  ounce  of  the  suspected  vin^ar  into  a  small  porcelain  capsule, 
over  a  water-bath,  and  evaporate  to  about  half  a  drachm,  or  to  the  consistence  of  a 
thin  extract.  When  cool,  add  half  a  fluidounce  of  stronger  alcohol,  and  thoroughly 
triturate.  The  free  sulphuric  acid,  if  present,  will  be  taken  up  by  the  alcohol  to  the 
exclusion  of  any  sulphate.  Filter  the  alcoholic  solution,  add  one  fluidounce  of  distilled 
water,  evaporate  off  the  alcohol,  and  filter.  Acidulate  the  filtrate  with  hydrochloric 
acid,  add  a  few  drops  of  a  solution  of  chloride  of  barium,  and  a  white  precipitate  of 
sulphate  of  barium  will  result  if  the  sample  of  vin^ar  has  been  adulterated  with  sul- 
phuric acid.  Other  methods  are  described  by  0.  Hehner  {Arch,  der  Pharmacie^ 
May,  1877),  see  .4.  J.  P,  May,  1877,  Nessler  {Pharm.  Cent,  Halle,  No.  40,  1877), 
Oiem.  and  Drug.,  April  14,  1877,  The  Analyst,  1877,  p.  163,  N.  R.,  Feb.  1878, 
F.  Masset  (Jawr.  de  Pharm.  d^Anvers,  1879,  p.  88),  A.  J.  P,  Feb.  1880,  Drug. 
(Xrc^  1882,  p.  100,  Amer.  Drug.,  1885,  p.  147,  Archiv  d.  Pharm.,  1886,  p.  597. 

Chloride  of  barium  is  not  a  suitable  test  for  the  presence  of  free  sulphuric  acid ; 
as  it  win  cause  a  precipitate  with  sulphates,  which  are  often  found  in  vinegar  when 
DO  free  sulphuric  acid  is  present  The  evaporation  of  a  sample  of  vinegar  in  con* 
tact  with  a  piece  of  white  sugar  or  on  white  paper  will  often  show  the  presence  of 
free  sulphuric  acid  by  the  charring  which  ensues.  A  very  simple  method,  discov- 
ered by  A.  Ashby,  of  detecting  free  mineral  acids  in  vinegar  is  mentioned  by  Allen 
{Chm,  Org.  Analyiis,  2d  ed.,  i.  p.  392).  A  solution  of  logwood  is  prepared  from 
boiling  water  and  fresh  logwood  chips.  Separate  drops  of  this  solution  are  spotted 
on  the  surface  of  a  flat  porcelain  dish  and  evaporated  to  dryness  over  a  water-bath. 
To  each  spot  a  drop  of  the  suspected  sample  (concentrated  first  if  desirable)  is 
added,  and  the  heating  continued  until  it  has  evaporated.  If  the  vinegar  be  pure 
the  residue  will  be  found  to  have  a  bright  yellow  color,  but  in  tbe  presence  of  a 
very  small  proportion  of  mineral  acid  the  residue  assumes  a  red  color.  The  acrid 
sobstanoes  usually  introduced  into  vinegar  are  red  pepper,  long  pepper,  pellitory, 
gndns  of  psradise,  and  mustard  seed.  These  may  be  deteeted  by  evaporating  the 
vinegar  to  an  extract,  which  will  have  an  acrid,  biting  taste,  if  any  one  of  these  sub- 
stances be  present.     By  far  the  most  dangerous  impurities  in  vinegar  are  copper  and 

Jm  Hm  TiBflgar  flows  o«t,  deoompotlBg  tb«  bieurb<maie.  The  neulting  gM  passM  throagh  the  glass 
tube  into  a  revel  of  water,  and  bj  the  pressure  which  the  gas  exerts  upon  the  snrfaoe  of  the  water 
H  displaeas  r.  portion  of  the  latter,  whieh  flows  through  an  outlet  into  a  graduated  eylinder.  The 
firaaoBi  of  tbe  latter  are  so  arranged  as  to  indioate  at  once  the  percentage  of  anhydrous  aoeUc  aoid« 
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lead.  The  formsr  may  be  detected  by  a-brownkb  preeipitate  od  tlie  addidon  of 
fenocyaoide  of  potaaBiam  to  the  coDoentimted  vinegyur ;  tbe  latter,  by  a  blaekiah  pre- 
oipitate  with  suipharetted  hydrogao,  and  a  yellow  one  with  iodide  of  potaaainm. 
Pare  vinegar  u  not  discolored  by  Bulphnretted  hydrogen.  According  to  Chevallier, 
wine  vin^ar,  which  has  been  strengthened  with  aeetio  acid  from  wood,  sometimes 
eontains  a  minute  proportion  of  arsenie,  which  ia  probably  derived  from  arseniferona 
anlphuric  add,  employed  in  proparing  the  aoetio  aoid. 

ICedical  Propevtiea.  Vinegar  aeta  aa  a  refrigerant  and  dioretie.  With  thia  view 
it  is  added  to  diluent  drinks  in  inflammatory  fevers.  It  is  sometimes  used  against 
seat- worms,  and  for  other  purposes,  as  a  clyster,  diluted  with  twice  or  thiioe  its  bulk 
of  water.  Externally  it  is  employed  as  a  fomentation  in  bruises  and  sprains ;  it  is  a 
very  valuable  remedy  in  dermatitis  from  exposure  to  the  sun.  Diluted  with  water, 
it  forms  the  best  means  of  clearing  the  eye  from  small  particles  of  lime.  Its  vapor 
is  inhaled  in  certain  states  of  soro  throat,  and  it  ia  diffused  through  fiick-iooma 
under  the  impression  that  it  destroys  unwholesome  effluvia,  though,  in  fact,  it  has 
little  other  ^ect  than  to  cover  unpleasant  smells.  The  dose  is  from  one  to  four 
fluidrachms  (3*75-15  G.c.) ;  as  a  clyster,  the  quantity  used  is  one  or  two  fluidoancea 
(30-60  C.C.). 

Off.  Prep,    Emplastrum  Saponis  Fuaeum,  Br. 

ACETUM  CANTHARIDIS.  Br.  Tmtgar  of  Qmtharides. 

(A-GX'TtM  g^n-th1b';-dIs.) 

YiDAigre  cuitlisrid6,  Fr.;  Ganthuiden-BaBigy  O. 

<^  Cantharides,  in  powder,  ttoo  ounces  [Avoirdupois] ;  Glacial  Acetic  Acid  two 
Jluidounces  [Imperial  measure] ;  Acetic  Acid  sufficient  for  tioenty  JluicUmnees  [Imp. 
meas.].  Mix  thirteen  fluidounces  of  the  Acetic  Acid  with  the  Glacial  Acetic  Acid, 
and  digest  the  Cantharides  in  this  mixturo  for  two  hours  at  a  temperature  of  200^  ; 
then  transfer  the  ingredients,  after  they  have  cooled,  to  a  percolator,  and,  when  the 
liquid  ceases  to  pass,  pour  five  fluidounces  of  Acetic  Add  over  the  residuum  in  the 
apparatus.  As  soon  as  tbe  percolation  is  complete,  subject  the  contents  of  the  per- 
colator to  pressure,  filter  the  product,  mix  the  liquids,  and  add  sufficient  acid  to 
make  one  pint  [Imp.  meas.].    Specific  gravity  about  1*060.''  Br. 

This  preparation  was  formerlv  officinal  in  all  the  Pharmacopoeias  of  the  British 
Islands ;  but  it  was  omitted  in  the  first  British  Pharmacopoeia,  to  be  resumed  in  the 
present.  The  mode  of  preparation  differs  mainly  in  the  partial  substitution  of  perccda* 
tioo  for  maceration  and  expression.  The  addition  of  the  glacial  to  the  officinal  acetic 
acid  is  simply  to  increase  the  strength  of  the  latter. 

This  preparation  is  intended  exdusively  for  external  use,  as  a  speedy  epispastic. 
It  is  said,  when  lightly  applied  by  a  brush,  to  act  as  a  rubefacient ;  and,  when  rubbed 
freely  upon  the  skin  for  three  minutes,  to  be  followed,  in  two  or  three  hours,  by  fuU 
vesication.  The  pain  produced  by  the  application,  though  moro  severo,  is  also  more 
transient  than  that  occasioned  by  the  blistering  cerate.  From  experiments  made  by 
Mr.  Eedwood,  it  may  be  inferred  that  the  old  Acetum  Cantharidis  of  the  Iiondoii 
Pharmacopoeia,  which  was  prepared  by  maceration  without  heat,  proved  epispastie 
chiefly  if  not  exclusively  in  consequence  of  its  acetic  acid,  and  that  it  contained  little 
of  the  active  principle  of  the  flies.  (P.  J.  TV.,  Oct.  1841.)  Prof.  Procter  found  thaut^ 
by  digestion  at  a  temperature  of  100°  C.  (212°  F.),  the  active  principle  of  the  flies 
is  readily  taken  up  by  officinal  acetic  acid,  though  a  pordon  of  the  cantharidin  is  de- 
posited upon  cooliDg.  (A.  J.  F.y  xxiv.  299.)  It  would  seem,  therefore,  that  the  vine- 
gar of  Spanish  flies  would  be  best  prepared  with  the  aid  of  heat ;  and,  to  a  certain 
extent,  this  advantage  is  enjoyed  in  the  present  process.* 

*  The  vinegar  of  eolehieum  (aeetum  eolchiet)  wns  omitted  in  the  IT.  S.  PhannaQopoBia,  1879^ 
although  a  Tory  active  preparation.  The  following  if  the  aitiole  on  it  in  the  14th  edition  of  the  U.  8. 
Dispensatory.  **  Take  of  Colohioum  Root,  in  fine  powder,  two  troyouncM  ;  Dilated  Aeetio  Aeid  « 
tHjffleient  quatitity.  Moisten  the  powder  with  a  (luiaoanoe  of  Diluted  Aoetio  Acid,  allow  it  to  stand 
for  half  an  hour,  pack  it  firmly  in  a  oonioal  glaes  peroolator,  and  gradually  ponr  upon  H  Diluted 
Aoetic  Aoid  until  the  filtered  liquid  measures  two  pints.  Vinegar  of  Colohionm  may  also  be  pre» 
pared  hy  macerating  the  Colohioum  Root,  in  moderately  fine  powder,  with  two  pints  of  Diluted 
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ACETUM  LOBELLE.  U.  8.  Vinegar  of  LobeUa. 

Tfaiaigre  de  IioMIm  enll^ey  Fr.;  Lobelien-Bssig,  (7. 

"  Lobelia,  Id  Na  30  powder,  ten  parts  [or  one  and  three-fourths  ounoes  aY.]  *, 
DOnted  Aeetie  Aeid,  a  sufficient  quantity ,  To  make  one  hwndreS  parts  [or  one  pint]. 
Moisten  the  powder  with  Jwe  parts  [or  one  fluidounoe]  of  Diluted  Aeetio  Acid, 
pack  it  firmly  in  a  eonieal  glass  percoliUor,  and  gradually  pour  Diluted  Aeetio  Acid 
upon  it  until  one  hundred  parts  [or  one  pint]  of  filtered  liquid  are  obtained."  U.  S. 

Vinegar  of  Lobdia  may  dao  be  prepared  by  macerating  the  powder  in  one  pint 
of  D9nted  Aoetic  Add  for  seven  days,  expressing  the  liquid,  and  filtering  through 

Vinegar  of  Lobelia  has  been  reduced  about  20  per  cent,  in  strength  by  the  sbove 
process  in  order  to  make  the  vinegars  oonferm  to  the  10  per  cent,  rule  adopted  by 
the  Oommittee  of  Revision  of  the  last  Pharmacopoeia. 

This  18  a  good  preparatioa  of  lobelia,  and  might  well  be  fi)rmed  into  a  syrup  by  the 
addition  of  sugar,  as  in  the  syrup  of  squill.  It  has  the  advantage  that  acetic  acid  givcB 
stability  to  Uie  idkaloid,  which  is  very  liable  to  decomposition,  especially  under  the 
infiuenee  of  heat.  It  may  be  used  for  all  the  purposes  for  which  lobelia  is  given,  either 
m  substance  or  tincture,  as  in  asthma,  spasmodic  catarrh,  and  catarrhal  croup,  in 
which  it  may  often  be  advantsgeoualy  conjmned  with  the  syrups  of  seneka  and  squill. 
For  these  purposes  the  dose  for  an  adult  is  from  thirty  minims  to  a  fluidrachm 
(2-3*75  G.c),  repeated  three  or  four  times  a  day,  or  more  frequently  if  required. 
la  the  paroxysm  of  spasmodic  asthma  one  or  two  fluidrachms  (3'75-7'50  Co.)  may 
be  given  every  two  or  three  hours  till  relief  is  obtained.  The  emetic  dose  would 
be  half  a  fiuidounce  (15  C.c). 

ACETUM  OPIL  U.S.  Vinegar  of  Opium. 

(^-cifTtte  o'Pl-i.) 

Blaek  l>rop ;  Yinftigre  d'Opfmn,  Fr,;  Opium-Esiig,  G, 

**  Powdered  Opium,  ten  parts  [or  two  ounoes  av.]  ;  Nutmeg,  in  No.  30  powder, 
Aree  parts  [or  two  hundred  and  sixty  grains] ;  Sugar,  twenty  parts  [or  four  ounces 
av.l ;  Diluted  Acetic  Acid,  a  sufficient  quantity^  To  make  ome  hundred  parts  [or 
ei^teea  fluidounces.]  Macerate  the  Opium  and  Nutmeg  in  fifty  parts  [or  in  nine 
iuidoaiices]  of  Diluted  Aoetic  Add  for  twenty-four  hours.  Put  the  mixture  into  a 
conical  glass  percolator,  and  return  the  percolate  until  it  passes  dear.  Then  gradually 
po<ar  on  Diluted  Aeedc  Add  until  eighty  parts  [or  fifteen  fiaidounces]  of  nquid  are 
pbt«aed«     In  this  dissolve  the  Sugar  by  agitation  without  heat  and  strain.*'  U,  8, 

Many  will  doubtless  prefer  to  make  this  preparation  entirely  by  maceration.  This 
be  done  by  pladng  the  powder  in  a  suitable  bottle  and  pouring  on  the  diluted 
acid,  i^tating  frequently,  aite  allowing  the  maceration  to  proceed  seven  days, 
and  fikeriag.  The  vin^ar  of  opium  was  introduced  into  the  Pbarma- 
flopestas  as  an  imitation  of  or  substitute  for  a  preparation  which  has  been  long  in 
uae  mudar  the  naoM  of  Laneaster  or  Quaker  Hack  drop,  or  simply  Hack  drop. 
Tlie  fetmola  of  the  first  edition  of  the  U.S.  Pharmacopoeia  was  so  defident  in  pre- 
eisioD,  and  so  uncertain  ia  its  results,  that  it  was  abandoned  in  the  second  edition ; 
buly  aa  these  objections  were  obviated  in  a  process  by  Mr.  Charles  Ellis  {A.  J,  iP.,  voL 
iL  p.  202),  it  was  deemed  proper  to  restore  it  to  its  officinal  rank  at  the  subsequent 

Aestle  Acid,  in  a  close  glass  ycssel,  for  scTcn  days ;  then  expressing  the  liquid,  and  filtering 
tliioafl;fa  paper/' 
—  u  an  excellent  solrent  of  the  active  principle  of  colobioum ;  and  the  alkaloid  of  the 

I  none  of  its  efficacy  by  combination  with  the  acetic  acid  of  the  former.    Qf  the  two 
above  given,  the  first,  directing  percolation,  is  much  preferable  to  the  second,  permitting 
on,  if  performed  by  competent  hands ;  and  the  same  rsmark  will  apply  to  all  the  medi- 
viaogia  »  which  an  alternative  formula  is  given. 
Medical  C7#«t.    This  preparation  has  been  extolled  as  a  diuretic  in  dropsy,  and  may  be  given  in 
goaty  rbenmatism,  and  neuralgia;  but  the  wines  of  oolohioam  are  usually  preferred.    It  is  recom- 
~   ~  by  Seadunore  to  be  given  in  connection  with  magnesia,  so  as  to  neutralise  the  acetic  acii 

The  dose  is  from  thirty  drops  to  two  fluidrachms  (l*9-7'&  CxJ. 
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revision  of  the  PhannacmMBiA*  The  preparatioD  has,  we  Uiink  unfortanatelyy  been 
omitted  in  the  British  Fharmacopoeia  with  most  of  the  other  yinegars.  The  ad- 
vantages of  the  black  drop  over  laudannm  are,  probaUy,  that  disturbing  principles  coq' 
tained  in  opium  and  soluble  in  alcohol  are  left  behind  by  the  aqueoua  menstruum 
employed ;  while  the  meconate  of  morphia  is  converted  by  the  acetic  acid  into  the 
acetate.  In  the  original  process,  published  by  Dr.  Armstrong,  who  found  it  among 
the  papers  of  a  relative  of  the  proprietor  in  England,  oer/tetce,  or  the  juice  of  the  wiU 
crab,  was  employed  instead  of  vinegar.  Other  vegetable  acids  also  favorably  modify 
the  narooUc  operation  of  opium ;  and  lemon-juice  has  been  employed  in  a  similar 
manner  with  vinegar  or  verjuice,  and  perhaps  not  less  advantageously.  For  the 
process  officinal  in  fint  edition  U.  S.  Pharm.,  see  14th  edition  U.  o.  Dispensatoiy. 

The  vinegar  of  opium  may  sometimes  be  advantageously  used  when  opium  itself, 
or  the  tincture,  occasions  headache,  nausea,  or  nervous  disorder.  It  exhibits  all  the 
anodyne  and  soporific  properties  of  the  narcotic,  with  lees  tendency  to  produce  these 
disagreeable  effects.  The  strength  of  this  preparation  has  been  more  tervmsh^  cUtered 
than  that  of  any  other  of  the  vinegars;  it  is  now,  in  opium  strength,  one^hird  weaker 
than  the  black  drop  formerly  officinal.  One  grain  of  opium  was  contained  in  6*4 
minims  or  6*66  grains  of  the  former  black  drop,  whilst  now  one  grain  is  contained 
in  9*6  minims  or  10  grains  of  the  present  preparation.  Formeriy  black  drop  waa 
double  the  strength  of  laudanum ;  it  has  now  the  same  strength.  This  alteration  is 
in  our  opinion  absolutely  unjustifiable,  and,  if  the  preparation  were  more  frequently 
used,  would  very  probably  lead  to  loss  of  life.  It  would  be  well  for  the  present  to 
note  upon  prescriptions  iJler  Acetum  Opii,  \_U,  S.F.f  1880,]  as  a  safeguard,  and  to 
revise  the  dose  accordingly.  The  dose  may  be  stated  at  from  ten  to  fifteen  drops  or 
minims  (0*60  to  1  Co.)  of  the  vinegar  of  opium  (PAarm.,  1880). 

ACETUM  SANGUINARI^.  U.S.  Vinegar  of  8anguvnaria. 

(^-GS'Tt^M   SlK-OU|-NA'BI-iE.) 
Vinaigre  de  Sangainaire,  Fr,;  Blutwunel-Essig,  O, 

*'  Sanguinaria,  in  No.  30  powder,  tenparU  [or  one  and  three-fourths  ounoes  av.]  ; 
Diluted  Acetic  Acid,  a  mifficierit  quantity,  to  make  one  hundred  parts  [or  one  pint]. 
Moistep  the  powder  with  five  parts  [or  one  fluidounoe]  of  Diluted  Acetic  Aoid^ 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  Diluted  Acetic  Add 
upon  it  until  one  hundred  parts  [or  one  pint]  of  filtered  liquid  are  obtained."  Ui  & 

Vinegar  of  Sanguinaria  may  also  be  prepared  by  macerating  the  powder  in  ono 
pint  of  Diluted  Acetic  Acid  for  seven  days,  expressing  the  liquid,  and  filteiiDg 
through  paper. 

This  preparation  is  now  20  per  cent,  weaker  than  the  vinegar  of  bloodroot  of  tho 
Pharmacopoeia  of  1870.  It  is  efficient,  and  of  a  deep-red  color.  On  standing,  a 
deposit  is  always  noticed  upon  the  sides  of  the  vessel  containing  it,  and  the  color 
pales ;  the  cause  of  this  is  unknown,  as,  according  to  the  late  Prof.  Procter,  the 
change  is  independent  of  the  acetate  of  sanguinarina,  which  is  formed  in  the  pio- 
cess.  (^.  J.  P.,  May,  1864,  p.  210.)  A  syrup  may  be  formed  £rom  this  vinegpur 
by  the  addition  of  sugar,  as  in  the  syrup  of  squill.  The  dose  of  the  Tinegar  of 
bloodroot  as  an  emetic  is  three  or  four  fluidrachms  (11*25-15  G.c.) ;  as  an  alteratire 
and  expectorant,  from  fifteen  to  thirty  drops  or  minims  (0*9-1*9  O.c).  It  has  been 
used  as  a  local  remedy  in  ringworm  and  other  cutaneous  diseases,  and  has  been 
found  by  Dr.  R.  O.  Jennings  Sclent  as  a  gargie  in  the  sore  throat  of  soarkt  foTearw 

ACETUM  SCILLiE.  UJS.,  Br.  Vinegar  of  SquUL 

(^-CE'TtJM  SClL'L^.) 
Yinaigre  toilKtique,  Fr.;  Meenwiebel-Enig,  O, 

"  Squill,  in  No.  30  powder,  ten  parts  [or  one  and  three-fourths  ounces  ar.] ;  Di- 
luted Acetic  Acid,  a  sufficient  q^iantity,  To  make  one  hundred  parts  [or  one  pintl. 
Moisten  the  powder  with  thirty  parts  [or  five  fluidounces]  of  Diluted  Aeetio  A<>aj{ 
and,  aft«r  the  mixture  has  ceased  to  swell,  transfer  it  to  a  conical  glass  peitsolatov* 
pack  it  carefully,  and  gradually  pour  Diluted  Acetic  Add  upon  it  until  one  hundred 
parts  [or  one  pint]  of  filtered  liquid  are  obtained."  U.S. 
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'*  lUe  of  SqaiU,  bniifled,  two  ouncei  amd  a  kaif  [avofrdiipois] ;  Diluted  Acetic 
Add,  onspuU  [Imperial  measure].  Macerate  the  8quill  iu  the  Acetic  Acid  for  seven 
dajB,  theu  stndn  with  ezpreesioD,  and  filter.    Specific  gravity  ahout  1*038."  Br. 

Vinegar  of  Squill  may  also  be  prepared  by  macerating  the  Squill  with  the  Diluted 
Acetic  Acid  for  seven  days,  ezpreflsing  the  liquid,  and  filtering  it  through  paper. 

The  process  now  officinal  differs  from  that  of  the  Pharmaooposia  of  1860  in  allow- 
ing the  mixture  to  swell  before  being  transferred.  As  pointed  out  by  Prof.  Procter 
{A.  J,  P,y  1864,  p.  298),  the  old  process  was  rendered  nugatory  by  the  tendency  of 
the  squill  to  swell  into  an  adhesive  mass  in  the  percolator. 

This  was  formerly  an  officinal  of  the  Lend.,  Ed.,  and  Dub.  Colleges,  but  was 
omitted  as  a  distinct  preparation  in  the  first  British  Pharmacopceia,  being  retained 
limply  as  the  first  step  in  the  preparation  of  the  syrup ;  but  it  has  been  introduced 
into  the  present  edition.  As  vinegar  of  squill  is  apt  to  be  injured  by  keeping,  it 
should  be  prepared  frequ^itly,  and  in  small  quantities,  as  wanted  for  use.  The 
British  preparation  is  a  trifie  stronger  than  that  of  the  U.  S.  P.  1880.  As  was  shown 
by  Mr.  £.  Qregoiy  (^Oanad,  Fkarm.  Joum,j  Oct  1875),  the  spirit  added  to  it  in  the 
former  British  formula  was  of  no  use  as  a  preservative.  In  the  Qerman  Pharma- 
copeia one  part  of  squill  is  macerated  in  a  mixture  of  nine  parts  of  pure  vinegar 
and  one  part  of  alcohol  for  three  days,  with  fVequent  shakings,  expressed,  and  filtered. 
In  the  Oodex  twelve  parts  of  white  vinegar  are  used  to  macerate  one  part  of  squill 
for  eight  days.  Y in^ar  of  squill  is  employed  chiefly  in  preparing  the  syrup.  Upon 
standing,  it  deposits  a  precipitate,  consisting,  according  to  Vogel,  of  citrate  of  calcium 
and  tannic  add. 

Kedieal  Vsai.  This  preparation  has  all  the  properties  of  the  squill  in  substance, 
and  is  occasionally  prescribed,  but  the  syrup  is  usually  and  veiy  properly  preferred. 
The  dose  is  fkom  fifteen  minims  to  a  fluidrachm  (l-*3'75  C.c) ;  but  the  latter  quan- 
tity would  be  apt  to  nauseate.  It  should  be  given  in  cinnamon-water,  mint>water, 
or  oUier  aromatic  liquid  calculated  to  conceal  its  taste  and  obviate  nausea. 

Off.  Prtp,  Syrupus  Sdllso. 

Off,  Pr^,  Br.  Syrupus  Scillso ;  Oxymel  ScillsB. 

ACIDUM  ACETICUM.  U.S.,  Br.  Aceth  Acid. 

(Xg'I-DtJM  ^-CftT'I-CfM.) 

Aeidmn  Aoetionm  Dilatmn,  P.O.;  Acetam  Conoentratam ;  Aoide  ac^tiqae^  Fr.;  Yerdiinnta 
■■igaSiire.  O. 

**  A  Kquid,  composed  of  36  per  cent,  of  absolute  acetic  acid  (EC A^s  >  ®0 — 
HO,  C^H.O, ;  60),  and  64  per  cent,  of  water."  U.  8.  "  An  acid  liquid  obtained  from 
wood  by  destructive  distillation  and  subsequently  purified.  100  parts  by  weight 
contain  33  parts  of  real  acetic  acid,  HC,H,0,."  Br. 

ACIDUrt  ACETICUM  DILUTUM.  U.S.,  Br.  DUuted  Acetic  Add. 

(Xg'J-DtJM  ^-CftT'J-CtJM  DJ-LU'TtJM.) 
AMtuD  paniBiy  Aeetam  dtsUIlatam,  P.O.;  Aoid«  «o£tiqae  dilo4,  Fr.;  Reiner  Eaiig.,  G. 

Contains  6  per  cent  of  absdute  acetic  acid,  HC,H,0,,  sp.  gr.  1*0083.    U.  S. 
ACIDUM  ACETICUM  GLACIALE.  U.  8.,  Br.    Oheiai  Acdie  Acid. 

nCA^Os;  60.  (Xg'I-DtJM  A-C8T'|-CttM  GLA-CMlift.)  HOCiHsOs;  «0. 

Aeidmn  Acetioom,  P.O.;  Aoidam  Aoetionm  Conoentratum ;  Aoetam  glftoUMy  Aoide  ao^tiqne 
MMentr^,  Vinaigre  gtoeiftl,  Fr.;  Ba^pi&arB,  JCiaeesig,  O. 

"^  Nearly  or  quite  absolute  acetic  acid,"  IT.  8.;  <' concentrated  acetic  acid,  contain- 
ing nearly  99  per  cent,  of  real  Acid,  HC,H,0,."  Br. 

Three  strengths  of  acetic  add  are  now  officinal  in  the  U.S.  and  British  Pharma- 
eopcBtas.  These  are  Addum  Aeetieum  GiaeiaUy  of  sp.  gr.  1*006  to  1*058,  Ui  8.,  and 
1-058,  J9r4,  Addum  Aeetieum,  of  sp.  gr.  1*048,  U.  &,  and  1*044,  Br.,  and  Addum 
AogHcum  JXlwtmn,  sp.  gr.  10083,  U.  &,  and  1006,  Br. 

We  shall  consider  these  grades  separately,  in  the  order  of  their  strength. 

ACIBUM  AcmoDX  Qlaoiale.    a  process  for  this  prqifralaon  wis  given  in 
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the  British  Pharmacopoeia  of  1864,  which  oonsiated  in  firat  beating  acetate  of 
sodium  so  as  to  drive  off  idi  its  water  of  crystallization,  then,  after  cooling,  distilliog 
it  with  concentrated  sulphuric  acid,  and,  finally,  if  the  resulting  acetic  acid,  upon 
being  tested  with  a  mixture  of  solution  of  iodate  of  potassium  and  a  little  mucilage 
of  starch,  was  fonnd  to  contain  sulphurous  acid,  agitating  the  distilled  add  with  per- 
fectly dry  black  oxide  of  manganese,  and  again  distilling.  The  object  of  the  process 
was  to  furnish  an  acid  of  the  maximum  strength.  But,  on  trial,  it  was  not  found 
to  be  satisfactory,  as  the  resulting  add  was  not  truly  glacial,  and  always  oontained 
sulphurous  acid.  (C.  H.  Wood,  F.  J.  Tr,<,  July,  1867,  p.  17.)  The  following  modi- 
fication of  the  process  does,  however,  yidd  a  pure  product.  After  the  ciystallized 
salt  has  been  fused  in  an  iron  dish  in  its  own  water  of  crystallization,  and  has  dried 
out,  by  increased  heat  it  is  again  brought  to  fusion,  whereby,  if  the  heat  applied  be 
not  too  strong,  no  add  is  decomposed  or  vaporized.  The  anhydrous  salt  is  then 
treated  with  half  a  molecule  of  sulphuric  acid  (for  82  parts  anhydrous  acetate  49 
parts  of  strongest  sulphuric  add),  which  aocording  to  Mohr,  JV.  Eep,  Phar,,  22,  p. 
28  (1873),  and  Buchner,  N.  Rep.  Fhar.,  22,  p.  32  (1873),  suffices,  instead  of  twice 
the  amount,  usually  employed.  No  sulphurous  add  is  liberated  in  this  case.  A 
process  to  be  followed  on  a  large  scale,  practically  the  counterpart  of  this,  is  given 
in  a  foot-note,  page  18, 14th  ed.  U.  S.  Dispensatory. 

Acetic  add  of  maximum  strength  may  also  be  obtained  by  distilling  add  potassiuBi 
acetate  at  a  heat  between  199''  C.  (390""  F.)  and  299""  C.  (570''  F.).  One  molecule  of 
monohydrated  acetic  acid  distils  over,  and  neutral  acetate  of  potassium  is  left.  The 
acid  acetate  may  be  formed  by  evaporating  a  mixture  of  the  neutral  acetate  with  an 
excess  of  watery  acetic  add.  In  this  process,  the  same  acetate  of  potassium  serves 
repeatedly  for  conversion  into  add  acetate,  and  subsequent  decompodtion.  This 
process  is  said  to  be  employed  by  manufacturers  on  a  large  scale  in  some  parta  of 
the  continent  of  Europe.     It  originated  with  M.  Melsens. 

AciDUM  AosTicuH,  U.S., Br.  (&p.  gr.  1*048,  U.  <&,  1044,  Br.)  Acetic  Acid. 
Thb  is  the  acid  resulting  from  the  purification  of  the  crude  acetic  add  obtained  by 
the  destructive  distillation  of  wood.  It  is  the  add  most  useful  to  theapothecary. 
As  this  grade  of  acid  has  its  source  in  the  impure  acetic  acid,  obtained  by  the 
destructive  distillation  of  wood,  it  will  be  proper  to  premise  some  account  of  the 
crude  acid,  called  crude  pyroligneoui  add. 

Wood,  when  charred,  yields  many  volatile  products,  among  which  are  an  add 
liquor,  an  empyreumatic  oil,  and  tar  containing  creasote  and  some  other  proximate 
prindples.  When  the  carbonisation  is  performed  in  close  yessels,  these  products, 
which  are  lost  in  the  ordinary  process  of  charring,  may  be  edlected,  and,  at  the  same 
time,  a  large  amount  of  charcoiEd  be  obtained. 

Senff  has  furnished  some  comparative  results  in  respect  to  the  dry  distillation  of 
wood.  The  points  worked  out  are  a  comparison  of  the  products  of  distillation 
under  similar  conditions  yielded  by  wood  from  various  parts  of  the  sariie  trees,  and 
from  the  same  wood  in  a  healthy  and  in  an  unsound  state ;  also  a  comparison  of 
the  products  from  one  and  the  same  wood  distilled  slowly  and  distilled  rapidly.  It 
has  been  found  that  when  dmilarly  distilled  the  yield  by  weight  of  crude  acid,  tar, 
charcoal,  and  gas  from  the  most  diverse  species  of  wood  does  not  essentially  differ,  but 
that  the  percentage  of  real  acid  in  the  crude  acid  obtained  varies  considerably,  and  in 
this  respect  the  wood  from  ordinary  foliage  trees  compares  favorably  with  that  from 
needle-leaved  trees ;  also  that  stem-wood  yields  more  add  than  branch-wood,  that 
wood  yields  more  add  than  bark,  and  that  sound  wood  yields  more  acid  than  unsound 
wood.  In  the  comparison  of  slow  with  rapid  carbonization,  it  was  found  that  when 
the  operation  is  conducted  rapidly  more  uncondensed  gas  is  produced,  at  the  cost  of 
both  the  total  distillate  and  of  the  chmrcoal ;  that  the  distillate  is  considerably  weaker 
in  acid,  and  that  the  charcoal  is  much  more  hygrosoopie  than  when  the  dutiUetion 
takes  plaee  slowly.  (JBer.  d.  DeuUch.  Chem.  Oes.^  xviii.  p.  60 ;  P. «/.  Tr.^  1885,  p^ 
696.)  For  older  processes  for  making  acetic  acid,  see  15th  ed.  U.  6.  D.  Eight 
hundred  pounds  of  wood  afford,  on  an  average,  thirty-five  gallons  of  add  liquor,  weigh- 
ing about  three  hundred  pounds. 

This  is  the  crude  pyroligneous  add,  sometimci  called  pyroligneovM  vinegar.    It  is 
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i  durk*broirn  liquid,  Ininog  a  ilroBg  naokj  nnett,  and  oonsiitB  of  aoedo  add,  diluted 
with  more  or  less  wat«r,  and  holding  io  aolntioo  some  oreasoto  and  empyrenmatio  oil, 
with  pyroxjlio  ipirii.  It  ia  from  this  omde  add  that  the  U.  S.  and  British  aoetio  acid, 
correspondiog  to  the  acetic  add  of  oommeroe,  is  obtained.  The  purification  is  e£feoted 
as  follows.  The  add  is  saturated  with  milk  of  lime,  whereby  acetate  of  calcium  is 
formed  in  solution,  and  thus  most  of  the  tarry  matter  is  precipitated.  The  solution  of 
acetate  of  calcium  is  then  mixed  with  a  concentrated  solution  of  sulphate  of  sodium, 
and,  by  double  decompodtion,  acetate  of  sodium  is  formed  in  solution,  and  sulphate 
of  ealdum  precipitated.  The  solution  of  acetate  of  sodium  is  next  subjected  to  evap- 
oration, during  which  further  impurities  that  separate  on  the  surface  are  skimmed 
off.  The  solution,  being  duly  concentrated,  is  set  aside  to  erystalliie ;  and  the  impure 
salt  thus  obtained,  after  having  been  partially  purified  by  solution  and  recrystallisa- 
tion,  is  fused  in  an  iron  vessel,  stirrea  until  it  dries,  and,  the  heat  being  carefully 
raised,  subjected  to  indpient  carbonisation,  whereby  remaining  empyreumatic  mat- 
tors  are  oarboniied,  with  little  damage  to  the  salt.  The  mass  is  then  dissolved  in 
water,  and  the  solution,  being  strained  and  recrystallised,  furnishes  pure  acetate  of 
sodium.  (See  Sbdii  Acetag.)  Finally,  this  salt,  distilled  with  from  34  to  35  per 
cent,  of  its  weight  of  sulf^uric  add,  yields  the  acetic  acid  of  commerce,  the  remdue 
bdng  sulphate  of  sodium,  which  is  reserved  for  decomposing  f^esh  portions  of  acetate 
of  ealdum.  The  acid  has  still  an  empyreumatic  flavor,  which  is  removed  by  filter- 
ing it  through  animal  charcoal  or  rectifying  with  potassium  bichromate.  The  odor 
is  due  to  Furjurol,  C^H^O,,  which,  as  Victor  Meyer  has  shown,  can  be  detected  even 
in  gladal  acetic  acid  by  the  red  coloration  it  gives  with  aniline.  It  may  be  removed 
from  pyroligneons  acid  by  agitating  the  liquid  with  2  or  3  per  cent,  of  bensene.  The 
aqueous  layer,  afler  separation  from  the  bensene,  is  stated  to  give  by  a  single  distil- 
latioo  a  very  palatable  table  vin^r. 

Acetic  acid,  according  to  Dr.  Squibb,  improves  very  much  by  age,  and  a  sample 
examined  for  odor  when  freshly  distilled  would  not  be  recognised  as  the  same  three 
months  afterward. 

An  excellent  quality  of  acetic  acid  is  made  by  Dr.  E.  R.  Squibb  by  an  improve- 
ment on  the  process  of  Schwarts,  the  prindpal  feature  being  the  careful  regula- 
tion of  the  heat,  whereby  the  exeesdve  chamng  of  the  wood  is  prevented  and  the 
formation  of  the  tarry  substances  so  reduced  as  to  leave  the  acetic  acid  almost  en- 
tirely free  from  empyreuma.  The  retorts,  which  are  rectangular  in  shape,  are  sup- 
ported by  wheels  secured  to  shafts,  rotating  in  bearings  connected  with  the  sides,  and 
are  run  upon  car  tracks  into  the  ovens,  alter  they  have  been  loaded  with  small  billets 
of  oak  wood  from  the  transfer  car,  in  an  ingenious  and  dmple  manner.  In  the  con- 
struction of  the  ovens,  care  is  taken  to  economise  the  fuel  and  to  secure  control  of 
the  temperature  by  the  use  of  corrugated  bottoms  to  the  retorts  and  dampers  ia  the 
flues ;  when  necessary  the  vapors  are  condensed  in  earthenware  air  condensers.  Ex- 
perience has  shown  that  the  production  and  liberation  of  acetic  acid  take  place  at  a 
considerably  lower  temperature  than  that  sufficient  to  convert  the  wood  into  charcoal, 
and,  indeed,  the  wood  which  is  removed  from  the  retorts  after  the  operation  is  over 
is  sold  as  kindling  wood,  and  has  the  color  of  black  walnut.  The  crude  acetic  acid 
does  not  require  the  tedious  method  of  purification  usually  employed,  but  is  treated 
with  soda  ash,  forming  acetate  of  sodium,  which  is  decomposed  by  sulphuric  acid, 
and  the  acetic  acid  recovered  in  a  purified  condition  by  distillation. 

The  sp.  gr.  of  the  different  acetic  acids  increases  with  their  strength  up  to  the 
density  of  1*0748  (maximum),  after  which  it  decreases  until  it  reaches  1*0553,  the 
dendty  of  the  stroi^gest  acid  {glacial  add). 

But  it  will  be  noticed  by  an  examination  of  the  following  table  of  Oodemans  * 
thai  the  spedfie  gravity  of  the  gladal  (100  per  cent.)  and  the  43  per  cent,  add  is 
practically  the  same,  and  the  60,  79,  78,  77  per  cent  acids  have  exactly  the  same 
density,  the  variations  between  67  and  89  per  cent,  being  very  slight.    It  will  thus 

*  (haAaoMM*  laor*  reoent  raawrohas  upon  tb«  spMiile  gravitiM  of  Melio  aoid  of  TMrying  itrengtli 
M«  giTOQ  in  preferenoo  to  Mobr'i  tables,  vtod  in  provions  oditioni  of  tho  U.  S.  Dtopenantoiy,  aa  it 
if  bSioved  tkat  Mohr's  OKporimentB  wore  oondooted  with  nn  aoid  oontaining  6  per  oont.  of  w»t«r. 
yHflgmaanj  Samnlnmg  aikr  mcMg^n  Tmb^Umt,  JZakUn  imd  Forwulm,  p.  114.) 
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be  aeen  that  speoifio  graTity  cannot  be  relied  upon  as  a  oritoion  for  strength.  The 
glaoial  acid  may,  however,  be  distinguiBhed  from  the  43  per  cent,  add  by  adding  10 
per  cent,  of  water,  when,  if  the  density  inereases,  the  specimen  is  the  stronger  acid. 

Percentage  of  Absolute  Acetic  Add  in  Acetic  Add  of  Different  Damtin, 


PerCt 

8p.  Or. 

PerOt 

8p.  Or. 

PorCt 

Sp.  Or. 

PerCt, 

8p.  Or. 

PerCt 

^.Gr. 

100 

• 
1-0653 

80 

1-0748 

60 

1-0685 

40 

1-0528 

20 

1-0284 

09 

1-0580 

79 

1-0748 

59 

1-0679 

39 

10513 

19 

1*0270 

98 

1*0604 

78 

1-0748 

58 

1-0673 

38 

1-0502 

18 

10256 

97 

1-0625 

77 

1-0748 

57 

1*0666 

87 

1*0492 

17 

1-0242 

96 

1*0644 

76 

1-0747 

66 

1-0660 

36 

1-0481 

16 

1*0228 

95 

1-0660 

75 

1-0746 

55 

1-0653 

35 

1-0470 

15 

1-0214 

94 

1-0674 

74 

1-0744 

54 

1-0646 

34 

1-0459 

14 

1-0201 

93 

1-P686 

73 

1-0742 

53 

1-0638 

33 

10447 

13 

1*0185 

92 

1*0696 

72 

1*0740 

62 

1*0681 

32 

1*0436 

12 

1*0171 

91 

1-0705 

71 

1-0737 

61 

10623 

31 

1-0424 

11 

1-0157 

90 

1-0713 

70 

1-0733 

50 

1-0615 

30 

1-0412 

10 

1-0142 

89 

10720 

69 

1-0729 

49 

1-0607 

29 

1-0400 

9 

1-0127 

88 

1-0726 

68 

1-0725 

48 

1-0598 

28 

1-0388 

8 

1-OIlS 

87 

1-0731 

67 

1-0721 

47 

1-0689 

27 

1-0875 

7 

1-0098 

86 

1-0736 

66 

10717 

46 

1*0580 

26 

1-0363 

6 

1-0083 

85 

1-0739 

65 

1-0712 

45 

1-0671 

25 

1-0350 

5 

1-0067 

84 

10742 

64 

1*0707 

44 

1*0562 

24 

1-0337 

4 

1-0052 

83 

1-0744 

63 

1-0702 

48 

1-0552 

23 

10324 

3 

10037 

82 

1-0746 

62 

1-0697 

42 

1-0543 

22 

1-0311 

2 

1-0022 

81 

1-0747 

61 

1 

1-0691 

41 

1-0533 

21 

1-0298 

1 

1-0007 

Temperature  15^  0.  (59<'  F.). 

AoiDUM  AcETiGUH  Olaoiale.  Br.    Glacial  Acetic  Add,    This  acid,  sometimes 
called  radical  vinegar^  is  a  colorless,  Tolatile,  inflammable  liquid,  possessing  a  cor* 
rosive  taste,  and  an  acetous,  pungent,  and  refreshing  smell.     It  boils  at  118.6^0. 
(245*5''  F.).     It  crystallises  when  cooled  to  15*5''  C.  (60°  F.),  and  remains  crys- 
talline until  heated  above  48''  C.  {Br.).    Its  sp.  gr.  is  1*056  to  1058  at  Id''  C. 
(59^*  F.)  U.  S.  (1*058,  Br.).    It  possesses  the  property  of  dissolving  a  number  of  ^ 
substances,  such  as  volatile  and  fixed  oils  (P.  J,  ^.,  Sept.  11, 1875^,  camphor/ 
resins  and  gum  resins,  fibrin,  albumen,  etc.     As  it  attracts  humidity  fVom  the  at- 
mosphere, it  should  be  preserved  in  well-stoppered  bottles.     Its  combinations  with 
salifiable  bases  are  called  acetates.    To  neutralize  3  Om.  should  reauire  not  less  than 
49.5  C.c.  of  the  volumetric  solution  of  soda,  corresponding  to  at  least  99  per  cent 
of  absolute  acetic  acid.  ( U.  S.)    Sixty  grains  of  it,  '*  mixed  with  a  fluidounce  of 
distilled  water,  require  for  nentralization  at  least  990  grain-measures  of  the  votvL- 
metric  solution  of  soda.     If  a  fluidrachm  of  it,  mixed  with  half  a  [fluid]ounce  of 
distilled  water  and  half  a  drachm  of  pure  hydrochloric  acid,  be  put  into  a  small 
flask  with  a  few  pieces  of  granulated  zinc,  and,  while  the  effervescence  continues,  a 
slip  of  bibulous  paper  wetted  with  solution  of  subacetate  of  lead  be  auspended  in  the 
upper  part  of  the  flask  above  the  liquid  for  about  five  minutes,  the  paper  will  not 
become  discolored"  (Br.)  ]  showing  the  absence  of  sulphurous  acid.  (See  Liquor 
SodsR.)    One  part  of  a  decinormal  solution  of  potassium  permanganate  in  sixteen 
parts  of  acid  gives  a  red  color,  which  does  not  become  fully  brown  in  less  than  two 
hours  (Squibb).    The  anhydride  has  been  isolated  by  C.  Gerhardt,  who  finds  it  to 
be  a  limpid  liquid,  heavier  than  water,  and  having  the  constant  boiling  point  of 
138°  C.  (279**  F.)  * 

*  Aeidum  Chloracttieum,  Chloreoetio  Aoid.  Three  forma  of  this  aeid  are  known,  mono-,  di-,  and 
tri  -ofalorMetie  aoids,  haTing  the  following  formulas  reepeetirely,  GtHfCIOs,  CsHiClsOi,  and  CsHCIsOi. 
Mwoehlora«€tie  AM  may  be  prapared  by  aeting  upon  glaoial  aeetlo  aeid  containing  10  per  cent, 
of  iodine  with  dry  chlorine,  resenring  the  jportion  distitlimr  over  between  180°  C.  and  ISS*"  C,  Di- 
ehloracetic  Aeid  dietiU  orer  between  189^  C.  and  lOP  C.  Triehloracetie  Acid,  discovered  by  Dnmaa 
in  1838,  may  be  most  conveniently  prepared  by  treating  chloral  hydrate  with  three  times  its  volnme 
of  faming  nitric  acid,  and  placing  the  whole  mixture  in  the  sunlight  until  the  red  fumes  have  dis- 
appeared ;  the  liquid  is  then  distilled,  and  the  portion  coming  over  at  195<*  0.  is  pure  triehloraoetio 
aeid.  All  the  ehloracetic  aoids  are  powerful  caustics,  destroying  the  epidermis.  They  form  varlona 
salts,  most  of  which  are  easily  soluble  in  water.  The  mono-  and  tri-  acids  are  solid,  erysUlline,  deK- 
quescent  bodies;  diohiotaeetto  add  i$  a  edariees  liqutd  having  a  Mfboating  odor,  and  orystallisins 
atO<»C. 
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SropertiM  of  the  Add  of  Oommeroo  (Aeidum  AceHcum^  U.S.,  Br.).  "A 
dour,  ooiorleBa  liqnidi  of  a  (Usdnetlj  viDegur-like  odor,  a  purely  acid  taste,  and  a 
fltionglj  acid  reaotion.  It  has  the  apeoifie  grarity  1048  at  lb""  0.  (Sd''  F.>  It 
is  mimbie  in  all  nroportionB  with  water  and  alcohol,  and  is  wholly  TolatiliBed  by 
heat.  Aoetio  add  neutraliaed  with  water  of  ammonia  is  ocdored  deep  red  by 
ftrrio  ehknide,  and  deooloriied  again  by  strongly  addalating  with  salphoric  acid. 
U.S. 

Of  the  British  aeid  (^.  gr.  1*044)  the  strength  in  aoetie  anhydride  acid  is  28  per 
cant. ;  in  the  pare  acid,  according  to  the  table,  it  is  33  per  cent  ^  By  weight  182 
grains  require  for  neutralisation  1000  grain-measures  of  the  vohimetrie  aoiution 
of  9oda."  Br.  ''  Acetic  add  should  not  yield  a  predpitate  with  hydrosulphurio 
add  (lead,  copper,  or  tin),  or  when  supersatufated  with  water  of  ammonia  (iron), 
or  with  test  sdution  of  oxalate  of  ammonia  (caldum).  When  slightly  supereatu* 
nted  with  water  of  ammonia,  the  liquid  should  not  exhibit  a  blue  tint  (copper^, 
nor  should  any  reddue  be  left  on  eri^Kwating  this  alkaline  liquid  on  the  water-bath 
(other  adds  and  fixed  impurities).  When  supersaturated  with  solution  of  potassa, 
it  should  not  have  a  smoky  odor  or  taste,  and  when  diluted  with  5  yolumes  of 
distilled  water,  the  color  oavuBed  by  the  addition  of  a  few  drops*  of  test  solution  of 
permanganate  of  potasdum  should  not  be  sensibly  changed  by  standing  fiye  min- 
utes at  the  ordinary  temperature  (empyreumatio  substances).  Boiled  with  an  equal 
ydume  of  sulphuric  add,  the  liquid  should  not  be  darkened  (organic  impurities). 
On  adding  a  crystal  of  ferrous  sulphate  to  a  cooled  mixtun  of  equal  yolumes  of 
•cetic  and  sulphuric  adds,  no  brown  or  reddish-brown  lone  should  make  its  appear- 
ance  around  the  crystal  (nitric  add).  No  predpitate  should  be  formed  on  the 
addition  of  a  few  drops  of  test  solution  of  chloride  of  barium  (sulphuric  add),  nor 
fay  addii^  to  another  portion  some  test  sdution  of  nitrate  of  silyer  (hydrochloric 
aeid),  nor,  after  the  bnt-named  addition,  should  the  mixturo  turn  dark  on  warming 
(sulphurous  add).  6*0  6m.  of  acetic  acid  should  require  for  complete  neutrdisation 
36  C.c.  of  the  yolumetric  solution  of  soda."  U.S.  The  U.  S.  offidnd  add  is 
somewhat  str&nger  than  the  British.  Phosphate  of  caldum  hss  been  largdy  de- 
tected in  aoetio  add  sold  as  pure,  and  was  copioudy  predpitated  by  smmonia  added 
in  excess.  (Bruckner,  A.  J.  P.,  Sept  1870,  p.  389.)  Victor  Meyer  has  met  with 
gladal  acetic  add  contaminated  with  0*108  Gm.  furfurol  in  a  litre.  {Ber,  Chem. 
Ges.,  1878,  p.  1870.) 

It  is  difficult  to  ascertain  the  strath  of  aoetio  add  by  saturating  it  with  the 
earbonated  alkalies,  when  the  operator  depends  upon  test-paper  for  ascertaining  the 
pdnt  of  neutralisation.  The  diffienlty  is  caused  by  the  fact  that  the  acetates  of 
potasdum  and  sodium,  though  neutral  in  compodtion,  are  alkaline  to  test-paper. 
Hence  the  liquid  begins  to  be  dkaline  to  test-paper,  while  some  free  add  yet  remains, 
but  insufficient  to  oyeroome  the  alkaline  reaction  of  the  sdt  fcnrmed.  It  follows,  there- 
fore, that  by  the  use  of  test-paper  the  strength  of  the  acetic  add  will  be  underrated. 
The  d^ree  of  inaccuracy,  where  tast-pap«r  is  used,  is  much  diminished  by  saturating 
the  add  with  a  solution  of  saccharate  of  calcium,  of  a  known  strength,  as  proposed 
by  Mr.  C.  G.  Williams.  (P.  J.  2V.,  May,  1854,  p.  594.)  A  stUl  better  way  is  to 
add  to  the  add  a  wdghied  excess  of  ovbonate  of  barium,  and  to  calculate  its 
strength  by  the  amount  of  the  carbonate  decomposed,  ascertained  by  deducting 
the  undissolyed  from  the  total  used.  (Redwood.)  Equally  accurate  results  may  be 
obtained  by  the  use  of  carbonate  of  calcium  in  a  similar  manner.  (E.  G.  Nicholson 
and  D.  8.  Price,  Chem.  Oaz.,  Jan.  15, 1856.) 

TTses  of  Crude  Pyrolijpieons  Aoid.  This  aeid  haying  been  incidentally  described 
as  the  source  of  the  aoetio  add  of  commeree,  it  may  be  proper  in  this  place  to  notice 
its  uses.  It  has  been  employed  as  an  application  to  gansrene  and  ill-conditioned 
ulcere.  It  acts  on  the  principle  of  an  antiseptic  and  stimulant ;  the  former  property 
hdttg  in  part  due  to  the  presence  of  creasote.  Seyerel  cases  in  which  it  was 
soeoessfully  employed  are  reported  in  a  paper  by  Dr.  T.  Y.  Simons,  of  Gharieston, 
8.  C.  {Am.  Joum.  of  Med.  ScL,  0.  8.,  y.  310.) 

The  crude  add  is  adyantageoudy  applied  to  the  preseryation  of  animal  food.  Mr. 
William  Bamsey  made  some  interesting  experiments  with  it  for  that  purpose.    Her* 
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rings  and  other  fish,  simply  dipped  in  the  add  and  afterwards  dried  in  the  shade, 
were  efieetoaUy  preserved,  and  when  eaten  were  found  very  agreeable  to  the  taste. 
Herrings,  slightly  oared  with  salt  by  being  «prinkled  with  it  for  six  hours,  then 
drained,  next  immersed  in  pyrotigneous  add  for  a  few  seoonds,  and  afterwards  dried 
in  the  shade  for  two  months,  were  found  by  Mr.  Ramsey  to  be  of  fine  quality  and 
flavor.  Fresh  beef,  dipped  in  the  acid  in  summer  for  the  spaoe  of  a  minute,  was 
perfectly  sweet  in  the  following  spring.  Professor  Silliman  states  that  one  quart  of 
the  add,  added  to  the  oommon  pickle  for  a  barrel  of  hams,  at  the  time  they  are  hid 
ddwn,  idll  impart  to  them  the  smoked  flavor  as  perfectly  as  if  they  had  undergone 
the  ordinary  process  of  smoking. 

AciDUM  AOETICUM  BiLUTUM.  U.  S.,  Br.  DUuted  Acetic  Add.  "  Acetic  Acid 
9eventeen  parti  [or  one  pint] ;  Distilled  Watw  eighty^tkree  parts  [or  five  and  one> 
dghth  pints])  To  make  one  hundred  par t§.  Mix  them.  Diluted  aoetie  acid  oo»- 
tains  6  per  cent,  of  absolute  aoetio  acid,  and  has  the  speeifio  gravity  1*0083.  It 
corresponds  in  properties  to  aoetio  acid,  and  should  respond  to  the  same  tests  of 
purity."  U.S. 

'^  To  neutralize  24  Gm.  of  dilated  acetio  add  should  require  24  Co.  of  the  vdii- 
metric  solution  of  soda."  U.  S. 

^^  Take  of  Aoetie  Add  one  pint  [Imperial  measure] ;  Distilled  Water  seven  pints 
[Imp.  meas.].  Mix  "  Br^  The  sp.  gr.  of  this  add  is  1*006.  *<  440  grains  by  weight 
or  one  fluidounoe  [Imp.]  requires  for  neutralization  313  grain-measures  of  the  voU^ 
metric  solution  of  soda^  corresponding  to  3.63  per  cent,  of  anhydrous  acetio  add. 
One  flaidounoe  [Imp.],  therefore,  corresponds  to  16  grains  of  anhydrous  acid."  Br, 

The  object  of  having  this  preparation  is  to  possess  a  weak  solutioa  ofpwre  aoetio 
add,  which  may  be  substituted  for  distilled  vinegar  in  all  formulas  in  which  nicety  is 
required.  For  a  long  period  diluted  aoetie  acid  has  been  made  by  mixing  one  part  of 
acetic  add  with  seven  of  water  by  measure.  The  officinal  diluted  add  is  now  condder- 
ably  stronger,  as  will  be  seen  by  consulting  the  alternative  formula.  This  change  is 
of  doubtful  utility ;  in  our  opinion  it  would  have  been  better  to  have  made  the  diluted 
add  to  contain  5  per  eenit  of  absolute  add.  This  would  not  have  materially  altered 
the  strength  or  specific  gravity,  would  have  corresponded  with  the  British  Pharm., 
and  would  not  have  done  violence  to  a  very  well  established  custom.  No  advantage 
is  apparent,  in  the  addition  of  one  per  cent,  of  absolute  acid.  Distilled  vinegar 
contains  a  little  organio  matter,  which  is  always  darkened  or  precipitated  when  its 
add  is  saturated  with  an  alkali,  an  occurrence  which  does  not  take  place  when  the 
dilated  aoetie  acid  is  employed. 

Kedicftl  Properties  of  Aootie  Aeid  of  Ckmmeroe  (^Addvm  Acetieumy  U.  S., 
Br.).  Acetic  add  is  very  rarely  used  internally,  but  is  refrigerant  and  astringent 
when  sufficiently  diluted.  Owing  to  its  volatility  and  pungency,  its  vapor  is  firequently 
applied  to  the  nostrils  as  an  exdtant  in  synoope,  asphyxia,  and  headache.  Wheo 
employed  in  thn  manner,  it  is  generally  added  to  a  small  portion  of  sulphate  of  po« 
taadum,  so  as  to  moisten  the  salt,  and  the  mixture  is  put  into  small  glass  bottles 
with  ground  stoppers.* 

It  is  a  mild  caustic,  and  has  especially  been  used  in  cancer,  bdng  injected  by 
means  of  a  syringe  into  the  diseased  tissue,  but  the  general  result  has  not  been 
favorable,  and  the  remedy  will  probably  be  abandoned  ere  long.  Two  or  three 
ounces  of  it  taken  internally  undiluted  very  nearly  caused  death  in  an  adult.  (Xai»- 

*Aeidum  Acetieum  Camphoratnm  (Ed.,  Duh.).  OawtphonUed  Acetio  Acid.  This  is  aa  old  oflcinftl 
remedy.    It  was  prepared  m  follows.     **  Take  of  Camphor  one  ounce  [av.] ;  Rectified  Spirit  one 
/tuidraehm ;  Strong  Acetio  Acid  ten  ftuxdouneee.    Redaee  the  camphor  to  powder  bj  means  ol 
the  Spirit ;  then  add  the  Aoid,  and  dissoWe."    Duh,  Pharm. 

The  use  of  the  alcohol  is  simply  to  facilitate  the  pulverization  of  the  camphor,  and  a  few  drops 
are  sufficienL  Acetio  acid  in  its  concentrated  state  readily  dissolves  camphor.  In  this  preparation, 
the  whole  of  the  camphor  is  taken  np  by  the  acid.  In  consequence  of  the  powernil  chemioal 
ifency  of  the  totatSonfaod  its  extreme  Tolatility,  it  should  be  kept  in  glass  bottles  aeenrately  fitted 
with  ground  etoppers.  Camphorated  aoetie  aeid  \b  an  exceedingly  pungent  perfume,  whioh,  whea 
snuffed  up  the  nostrils,  produces  a  strongly  excitant  impression,  and  may  be  resorted  to  in  fiunt> 
ing  or  nenrouii  debility.     It  was  an  officinal  substitute  for  Henry's  aromatic  epirit  of  vineoar^ 

A  better  aromatic  vimgar  is  prepared  by  adding  one  and  a  half  fluidraohme  of  beet  oil  ef  roai 
genainm,  and  fifteen  minims  of  oil  of  doTei,  to  four  floidouao^e  of  glaoial  acetio  add. 
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eet,  July,  1867.)  The  promiDent  symptoms  were  «t  first,  slight  collapse,  and  asphyxia 
from  closure  of  the  glottis.  Recovery  was  secared  by  tracheotomy ;  after  the  reao- 
tioD,  great  thirst,  salivation,  pain  in  the  faacee,  and  inability  to  swallow,  but  without 
any  evidence  of  serious  gastric,  pulmonary,  or  cardiac  disturbance,  were  preeent. 

Kedical  Properties  of  the  Glacial  Acid.  This  add  is  used  only  externally, 
and  acts  as  a  rubefacient,  vesicant,  or  caustic,  according  to  the  length  of  time  it  is  ap- 
plied. Its  application  requires  caution.  It  is  sometimes  employed  as  a  substitute  for 
eantharides,  when  a  speedy  blister  is  desired ;  as,  fi>r  example,  in  croup,  sore  throat,  and 
other  cases  of  internal  inflammation.  It  may  be  applied  by  means  of  blotting-paper 
or  cambric  moistened  with  the  acid.  It  is  a  good  corrosive  for  destroying  warts  and 
corns,  and  is  also  a  valuable  remedy  in  sealdhead. 

Off,  Prep,  Br,  Acetum  Cantharidis;  Acidum  Aoetienm  Dilutum;  Extractum 
Oolchici  Aceticum ;  Oxymel ;  Tinctnra  Fern  Aeetatia. 

Off.  Prep,  (  Glcunai  Acetic  Add).   Liquor  Ferri  Acetatis. 

Off,  Prep,  Br,  Aoetum  Cantharidis ;  LiqiBor  Ferri  Acetatis  Fortior ;  linimea- 
tam  Terebinthinae  Aceticum ;  Mistnra  Creasoti. 

Off,  Prep,  {DihUed  Acetk  Acid).  Aoeta ;  Bmplastrum  Ammomad ;  Emplas* 
tmm  Ammontad  cum  Hydrargyro ;  Liquor  Ammonii  Ac^atis ;  Mistura  Ferri  et 
Amraonii  Aoetatis ;  Syrupus  Aliii. 

Off,  Prep,  Br.  Acetum  Scillss ;  Uquor  Morphinse  Acetatis. 

ACIDUM  ARSENIOSUM.  U.S.,  Br.  Armiiaw  Aeid. 

Ass  Oj  ;  197*8«  (Ig'J-DtM  Xn-SE-Kl-O'SttM.)  As  Oj  j  M'9. 

[Arsenions  Oxide ;  White  Arsenic] 
"An  anhydride  (not  a  true  acid),  obtained  by  roasting  aisenical  oreSi  and  purified 
by  sublimation."  Br. 

Anenionm  Albnniy  Sd.;  Aoidum  AneDioosnin  {P.  0,);  Anenious  Oxide,  Anenie,  Anenlont 
Anhydrid,  White  Arsenic;  Adde  ara^nieaz,  Araenie  blano,  Fleura  d'Araenio,  JPV.;  Arsenige  S&are^ 
Aneaiehte  Saure^  Weisser  Anenik,  G.;  Anenik,  J>an,f  Stwd,,  PoL;  Addo  arMniom,  Araenioo,  It,; 
Anenieo  bUnoo,  Sp. 

Arsenious  ooid  is  prepared  in  Bohemia  and  Saxony,  where  it  is  procured  on  a 
large  scale,  as  a  collateral  product,  during  the  smelting  of  cobalt  ores,  which  are 
almost  invariably  accompanied  by  arsenic,  and  in  England  from  the  mineral  arteno- 
pyrite^  also  called  mUpickel  or  arsenical  iron,  which  is  associated  with  the  ores  of 
tin  and  copper.  The  German  process  b  that  usually  quoted  as  the  older  and 
better  known.  According  to  this,  the  ores  are  roasted  in  reverberatory  furnaces 
with  long  horizontal  flues.  The  arsenic  is  converted  by  combustion  into  arsenious 
add,  which  rises  in  vapor,  and  condenses  on  the  sides  of  the  flues.  In  this  state 
it  is  impure,  and  requires  a  second  sublimadon,  which  is  performed  in  cast-iron 
vessels,  fitted  with  conical  heads  of  the  same  material,  having  an  opening  at  the 
summit.  The  vessels  are  placed  over  a  furnace,  and  brought  to  a  red  heat,  when 
a  portion  of  the  impure  arsenious  add  is  thrown  in  through  the  opening,  which  is 
immediately  stopped.  This  portion  being  sublimed,  a  second  portion  is  introduced 
in  a  similar  manner.  Finally,  the  vessels  are  allowed  to  cool ;  and,  upon  removing 
the  heads,  the  purified  acid  is  found  attached  to  them  in  vitreous  layers,  at  first  as 
trtnsparent  as  glass?  but  graduallv  becoming,  by  contact  with  the  air,  opaque  at 
their  surface.  These  are  broken  into  fragments  of  a  convenient  size,  and  thrown 
into  commerce.  The  arsenious  acid  so  obtained  is  generally  packed  in  casks,  con- 
taining from  two  to  five  hundred  pounds,  and  is  shipped  principally  from  the 
ports  of  Hamburg  and  Bremen.  The  English  process  difiers  somewhat  in  its 
details,  and  essentially  in  its  final  product,  which  is  fine  and  crystalline  rather  than 
amorphous.  In  this  process,  the  crude  arsenic  of  the  first  sublimation  is  refined 
by  introdudng  it  iuto  another  furnace  or  series  of  furnaces,  where  it  is  again 
volatilized  by  the  heat*  When  it  condenses  in  the  long  series  of  chambers  through 
which  the  vapors  are  carried,  it  is,  if  the  process  be  ftilly  successful,  in  the.  form 
of  a  perfectly  white  crystalline  solid,  which  needs  only  to  be  ground  and  packed 


90  AddUKf^  AnemoBum.  pabt  i. 

into  kegu  to  be  made  ready  for  Ae  market.  The  nngrouiid  aiaenic  is,  as  stated, 
all  in  the  cryttaUine  condition,  the  temperature  of  the  chambers  being  too  low  to 
allow  of  the  formation  of  the  ^assy  variety. 

Propartiei.  Arsenions  acid  is  entirely  volatilized  by  heat.  As  the  German 
make  of  arsenio  oocnrs  in  commerce,  it  is  in  masses,  with  a  vitnons  fracture,  and 
of  a  milk-white  color  externally,  bnt,  internally,  often  perfectly  transparent  As 
first  sublimed,  the  whole  mass  is  transparent ;  but  it  gradually  becomes  white  and 
opaque,  the  change  proceeding  progressively  from  the  surface  inwards.  This 
change  has  not  been  well  explained,  but  probably  depends  upon  the  absorption 
of  moisture,  causing  a  gradual  passage  of  the  acid  from  the  amorphous  to  the 
crystalline  state.  (Pereira,)  Hence  the  masses  "  usually  present  a  stratified  ap- 
pearance, caused  by  the  existence  of  layers  differing  in  dq^rees  of  opacity."  Br. 
According  to  Guibourt,  the  sp.  gr.  of  the  transparent  variety  is  3*73,  of  the  opaque 
3'69.  The  experiments,  however,  of  Dr.  J.  K.  Mitchell  and  Mr.  Durand  make 
the  density  of  the  former  variety  from  3*208  to  3*333.  The  English  make  of 
arsenic  is  always  powdered,  and,  under  a  lens,  b  seen  to  consist  of  small  crystals 
perfect  in  form,  or  of  small  fragments  of  larger  crystals.  In  a  recent  poisoning 
case  (State  of  Conn.  w.  Hayden)  much  was  made  to  hinge  upon  the  differences 
observed  between  this  crystalline  English  arsenic  and  the  commoner  amorphous  or 
German  arsenic.  (Jtftcrosoop.  Exam,  of  Samplei  of  Commercial  AraeniCy  £.  S. 
Dana.  F.  D.  Linn  &  Co.,  Publishers,  Jersey  City,  1880.)  As  it  occurs  in  the 
shops  for  medical  use,  it  is  offcen  in  the  form  of  a  white  powder,  almost  as  fine  as 
flour.  In  this  state  it  is  sometimes  adulterated  with  powdered  lime  or  chalk,  or 
sulphate  or  arsenite  of  calcium,  a  fraud  which  is  easily  detected  by  exposing  the 
powder  to  a  heat  snflicient  to  evaporate  the  arsenious  acid,  when  mese  impurities 
will  be  left  behind.  In  consequence  of  the  liability  of  the  acid  to  contain  impu- 
rities when  in  powder,  it  was  directed  in  the  U.  S.  Pharmacopoeia  of  1870  to  be 
kept  in  masses ;  so  that  the  apothecary  may  powder  it  for  himself  as  it  is  wanted. 
It  has  been  erroneously  stated  to  have  an  acrid  taste.  Dr.  Christison  asserts  that  it 
possesses  hardly  any  taste ;  inasmuch  as  it  produces  merely  a  faint  sweetish  impres- 
sion on  the  palate.  In  strong,  hot  solution,  it  has  an  austere  taste,  most  nearly  re- 
sembling that  of  sulphate  of  sine.  (JUitchell  and  Durand.)  It  has  no  smell,  even 
in  vapor ;  but,  when  thrown  on  ignited  charcoal,  it  emits  a  garlicky  odor,  in  con- 
sequence of  its  deoxidation,  and  the  volatilization  of  the  reduced  metal.  Its  point 
of  sublimation,  according  to  Berzelius,  is  at  an  incipient  red  heat ;  but,  according 
to  Mitchell  and  Durand,  it  is  lower  than  that  or  metallic  arsenic,  being  only 
218^  C.  (425^  F.).  In  the  British  Pharmacopoeia  it  is  said  to  be  entirely  volatilized 
at  a  temperature  not  exceeding  204°  C.  (400°  F.).  Dr.  Taylor,  in  his  work  on 
Medical  Jurisprudence,  gives  the  subliming  point  at  188°  C.  (370°  F.);  and  Mr. 
Wm.  A.  Guy,  who  has  made  careful  experiments  on  the  volatility  of  various  sub- 
stances, states  that  arsenious  acid  rises  in  vapor  at  about  138°  C.  (280°  F.).  (P.  J. 
Tr.,  Feb.  1868,  p.  373.)  "  On  being  heated  to  about  218°  C.  (4244°  F.)  it  is  com- 
pletely volatilized,  without  melting  (absence  of  non-volatile  substaoces),  and  when 
thrown  on  ignited  charcoal  emits  an  alliaceous  odor."  IL  S,  When  slowly  sub- 
limed, it  coodenses  in  regular  octohedral  crystals  of  a  sparkling  lustre,  it  may 
also  be  obtained  crystallized  in  fine  octohedrals  by  the  slow  cooling  of  a  solution 
of  the  acid  in  boiling  diluted  hydrochloric  acid.  (Journ.  de  Pharm,,  1873,  p. 
246.)  "  If  0-247  Gm.  of  Arsenious  Acid  be  dissolved  with  2  Gm.  of  bicarbo- 
nate of  sodium  in  boiling  water,  the  solution  should  decolorize  not  less  than  48*5 
C.c.  of  the  volumetric  solution  of  iodine  (corresponding  to  at  least  97  per  cent,  of 
pure  Arsenious  Acid)."  I/,  S.  '^  Four  grains  dissolved  in  boiling  water  with  eight 
grains  of  bicarbonate  of  soda,  discharge  the  color  of  808  grain -measures  of  the 
volumetric  solution  ofiodine,^^  Br, 

*'  Arsenious  acid  is  soluble  in  30  to  80  parts  of  water  at  15°  G.  (59°  F.),  the 
solubility  varying  with  its  physical  condition.  It  is  slowly  but  completely  soluble 
in  15  parts  of  boiling  water.  In  alcohol  it  is  but  sparingly  soluble.  It  is  freely 
dissolved  by  hydrochloric  acid,  the  alkalies  and  their  carbonates,  and  is  mod- 
erately soluble  in  glycerin."  U,S.    The  following  is  given  on  the  authority  of 
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Baasy.  The  tranipareDt  add  diasolyefl  nradh  mare  rapidly  than  die  opaque.  By 
jNToloDged  eballilioD  with  water,  the  opaque  variety  attains  the  same  solubility  as 
the  transparent,  and  may  be  supposed  to  be  converted  into  the  latter.  Thus,  al 
the  boiling  temperature,  a  pint  of  water  dissolves  807  grains  of  either  variety.  The 
transparent  variety,  in  oold  saturated  solution,  gradually  lessens  in  solubility,  until 
it  reaches  the  solubility  of  the  opaque,  no  doubt  in  consequence  of  being  changed 
ioto  the  latter.  Pulverization  lessens  the  solubility  of  the  transparent  variety, 
without  affecting  that  of  the  opaque.  The  mixture  of  the  two  varieties  of  the 
icid  in  the  same  solution  serves  to  explain  the  anomalies  heretofore  observed  in  its 
solubility.  (Jbum,  de  Pharm,,  Nov.  1847.)*  "  An  aqueous  solution  of  arsenious 
add  affords  a  lemon-yellow  precipitate  with  test  solution  of  ammonio-nitrate  oi 
silver,  and  a  grass-green  one  with  test  solution  of  ammonio-sulphate  of  copper ;  and 
if  the  solution  is  acidulated  with  hydrochloric  acid,  a  bright-yellow  one  with  hydros 
sulphuric  acid.  This  latter  predpitate  is  soluble  in  test  solution  of  carbonate  of 
ammonium  and  insoluble  in  diluted  hydrochloric  acid  (distinction  from  sulphides 
of  antimony  and  tin)."  IL  S. 

Xedieal  Properties.  The  offidnal  preparations  of  arsenic  are  all  of  them,  when 
in  sufficient  eonoentration,  violent  irritants,  or  eBcharotio0.t  Taken  internally  in 
sufficient  dose  thev  are  exceedingly  poisonous  to  both  man  and  the  lower  animals. 
When  properly  administered  they  are  alteratives,  affecting  in  some  unknown  way 
the  nutrition,  especially  of  the  nervous  system.  They  are  often  of  service  in  simple 
nervous  debility,  but  are  especially  useful  in  chorea  and  in  chronic  malaria.  When 
given  for  their  tonic  effect  only,  they  should  be  used  in  such  small  doses  as  not  to 
cause  any  general  symptoms ;  but  when  a  specific  action,  as  in  chorea,  is  desired,  it 
is  proper  to  begin  with  small  doses  and  rapidly  increase  them  until  the  limit  of 
tdeninoe  is  reached.  Mot  rarely,  such  doses  produce  gastro-intesdnal  irritation, 
especially  pain  and  diarrhoea.  To  avoid  this  as  much  as  possible,  the  remedy  should 
be  given  atier  meals.  When  either  gastro-intestinal  irritation  or  the  more  peculiar 
<iffect8  of  arsenic  are  caused,  the  dose  should  at  once  be  lessened.  The  specific 
symptoms  of  arteiucalism  are  a  general  disposition  to  oedema,  especially  of  the  face 
and  eyelids,  a  feeling  of  stiffness  in  these  parts,  itching  of  the  skin,  tenderness  of 
the  mouth,  loss  of  appetite,  and  uneasiness  and  sickness  of  the  stomach.  The 
peculiar  swelling  produced  is  called  asdema  artenicalu.  In  some  instances  the 
internal  use  of  arsenic  causes  a  rash  not  unlike  that  of  measles,  and,  as  in  that 
affection,  attended  with  catarrhal  symptoms.  (Tilbury  Fox,  Med.  T.  and  G<u.^ 
March,  1868.)  Sometimes  salivation  is  produced,  and  occasionally  the  hair  and 
nails  fall  off.  It  is  stated  by  M.  Charcot  that  he  has  seen,  in  two  cases,  decided 
anaphrodisiac  effects  from  the  prolonged  use  of  arsenic,  which  disappeared  several 
months  after  its  discontinuance,  and  in  one  instance  returned  upon  its  resumption* 
(^Ann.  de  Thirap,,  1865,  p.  267.) 

Arsenious  add  has  been  exhibited  in  a  great  variety  of  diseases,  the  principal  of 
which  are  scirrhus  and  cancer,  especially  cancer  of  the  lip ;  anomalous  ulcers ;  van* 
ous  cutaneous  diseases ;  intermittent  fever ;  chorea ;  chronic  rheumatism,  particu- 
larly  those  forms  of  it  attended  with  pains  in  the  bones ;  rheumatic  gout ;  diseasei 

*  Experiments  of  M.  L.  A.  Baebner  on  the  eolnbility  of  arsenious  acid  in  its  various  forms  gav« 
the  following  reenlU.  A  litre  of  water  saturated  at  \h°  C.  with  crystallised  arsenioas  aoid  contains 
gr.  2'821 ;  with  the  amorphous  and  vitreous  acid,  gr.  9*306 ;  while  the  same  solutions,  made  by 
boiling  and  then  allowed  to  cool  for  24  hours,  down  to  15^0.,  contain  of  the  crystallised  acid  gr. 
27*839  per  litre,  and  of  the  amorphous  and  Titreoos,  ffr.  34*066  per  litre.  These  results  serve  to 
•onftrm  those  of  M.  Busy  referred  to  in  the  text.    (Jaum,  iU  Pkarm.,  1873,  p.  247.) 

t  Kakodvlie  acid,  a  compound  of  arsenic,  having  the  formula  A80(CHs)2dH,  containing  54*36 
per  cent,  of  the  metal,  equivalent  to  71*4  per  cent,  of  the  arsenious  oxide,  has  been  stated  by  vari- 


ces investigators  to  be  free  from  poisonons  propwties,  whilst  in  the  bands  of  others  it  has  appeared 
to  be  an  active  toxio  agent.  A  very  elaborate  reeeareh  made  by  Drs.  John  Marshall  and  Howard 
Gr^n  {Amer.  Ckem.  Joum,,  May,  1886)  appears  to  have  settled  the  question.  It  was  first  found 
diat  kakodylic  acid  of  American  commerce  produces  in  rabbits  symptoms  similar  to  those  caused 
by  afsenione  add,  althongh  in  a  Tery  mild  degree.  Analysis,  however,  showed  that  this  kakodylic 
sdd  eomtaint  free  arsenious  add.  Chemically  pure  kakodylic  acid  was  then  used.  When  intro- 
deeed  into  the  stomach  in  repeated  doses  of  seven  grains  it  caused  in  the  lower  ^wimi^ia  vomiting 
sad  diarrhoea,  profbse  salivation,  staggering,  weakness,  and  death  in  one  instance.  Kakodylic 
asid  is,  therefore,  capable  of  producing  the  ordinary  symptoms  of  arseaieal  poisoning,  but  is  r** 
BarkaUy  Ikee  from  aati?  itj,  the  tozio  dose  hti^  •ztresMly  laifAi 
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of  the  boDes,  especially  nodes,  and  finn  dwelKogs  with  deformily  of  the  small  joinfa 
of  the  hands;  chronic  syphilitic  affections ;  frontal  neuralgia ;  different  painfal  affeo- 
doDS  of  the  head,  known  under  the  names  of  hemiorania  and  periodical  headache ; 
and  intermittent  neuralgic  pains  of  the  stomach  and  bowels.  In  intermittent  fever 
it  is  inferior  only  to  Peruvian  bark  and  its  alkaloids  ;  and  probably  no  remedy  sur* 
passes,  or  even  equals  it,  in  that  most  obstinate  affection  of  the  joints  frequently 
called  rheumatie  gout  Mr.  Henry  Hunt,  of  Dartmouth,  England,  found  it  usefiii 
in  mitigating  the  pain  of  ulcerated  eancer  of  the  uterus  and  in  monorrhagia ;  also 
in  irritable  uterus,  attended  with  pain  and  bearing  down  in  the  erect  posture.  He 
gave  it  in  pill,  in  the  dose  of  the  twentieth  of  a  grain  three  times  a  day.  In  this 
dose  the  remedy  seldom  produces  unpleasant  feelings,  and  may  be  continued  for 
three  or  four  months,  for  which  period  it  must  sometimes  be  employed  in  order  to 
produce  the  desired  effect  on  the  uterus.  In  cutaneous  affections,  especially  those 
of  a  scaly  character,  as  lepra  and  psoriasis,  it  is  an  invaluable  remedy.  There  would 
seem  to  be  no  objection  against  the  very  protracted  use  of  this  remedy  in  disease. 
Many  years  since,  Tschudi  drew  attention  to  the  so-called  **  arsenic-eaters^*  of 
Styria  and  the  Tyrol.  The  habits  of  these  people  have  been  grossly  exaggerated  by 
some,  whilst  by  others  their  existence  has  been  denied,  but  the  truth  b  that  among 
the  lower  orders  in  the  countries  mentioned,  there  are  many  persons  who  habitually 
take  small  amounts  of  the  poison.  According  to  the  report  of  a  government  commis- 
sion, the  dose  of  0*62  grain  is  rarely  exceeded.  The  **  ratsbane  eaters"  are  said  not 
to  suffer  in  their  health,  and  to  be  unusually  strong  and  vigorous  people. 

The  external  application  of  arsenic  has  been  principally  restricted  to  cancer,  and 
anomalous  and  malignant  ulcers,  especially  of  the  kind  denominated  noli  me  tan^ere. 
Dupuytren  used  with  advantage  a  powdor  composed  of  one  part  of  arsenious  acid  and 
24  parts  of  calomel,  as  a  topical  application  to  herpes  exedens,  and  to  the  foul  ulcers 
occurring  after  repeated  courses  of  mercury. 

Arsenic  is  the  chief  ingredient  in  nearly  all  the  empirical  remedies  for  the  cure  of 
cancer  by  external  application.  PlunkeCs  caustic^  a  remedy  of  this  kind,  of  grea 
celebrity,  consisted  of  the  Ranunculus  acris  and  Ranmiculus  Flammula,  each  an 
ounce,  bruised  and  mixed  with  a  drachm  of  arsenious  acid,  and  five  scruples  of  sul- 
phur. The  whole  was  beaten  into  a  paste,  formed  into  balls,  and  dried  in  the  sun. 
When  used,  these  balls  were  rubbed  up  with  yolk  of  egg,  and  spread  on  pig's  bladder. 
The  use  of  the  vegetable  matter  is  to  destroy  the  cuticle ;  for,  unless  this  is  done, 
the  arsenic  will  not  act.  Mr.  Samuel  Cooper  thinks  that  this  caustic  was  never  of 
any  permanent  benefit  in  genuine  cancer,  but  has  effected  cures  in  some  examples 
of  lupus,  and  malignant  ulcers  of  the  lips  and  roots  of  the  nails.  In  onychia 
maligna,  Mr.  Luke,  of  London,  regarded  an  ointment  composed  of  two  grains  of 
arsenious  acid  and  an  ounce  of  spermaceti  ointment  as  almost  a  specific.  (Pereira, 
Mat.  Med.) 

At  Paris,  an  arsenical  paste  of  the  following  composition  has  been  used  as  an  ap- 
plication to  malignant  ulcers : — Red  sulphide  of  mercury  70  parts ;  dragon's  blood, 
22  parts ;  arsenious  acid  8  parts.  It  is  applied,  niude  up  into  a  paste  with  saliva. 
The  pain  produced  by  this  composition  is  very  severe,  and  its  application  dangerous. 
The  arsenical  paste  of  Fr^re  Come  has  been  applied  advantageously  by  M.  Biett  to 
the  ulcerated  surfaces  in  yaws.  The  precaution  was  used  of  not  applying  it,  at  one 
time,  over  a  surface  larger  than  that  of  half  a  dollar.  This  paste  is  made  by  mix- 
ing water  with  a  powder  consisting  of  ten  grains  of  arsenious  acid,  two  scruples  of 
red.  sulphide  of  mercury,  and  ten  grains  of  powdered  animal  charcoal.  The  prac- 
tice of  sprinkling  unmixed  arsenious  acid  on  ulcers  is  fraught  with  the  greatest 
danger.     Mr.  S.  Cooper  characterizes  it  as  a  murderous  practice. 

Febure's  remedy  for  cancer  consisted  of  ten  grains  of  arsenious  acid,  dissolved  in 
a  pint  of  distilled  water,  to  which  were  added  an  ounce  of  extract  of  conium,  three 
fluidounces  of  solution  of  subaoetate  of  lead,  and  a  fluidrachm  of  tincture  of  opium. 
With  this  the  cancer  was  washed  every  morning.  Febure's  formula  for  internal 
exhibition  was,  arsenious  acid  two  grains,  rhubarb  half  an  ounce,  syrup  of  chicory 
q.  s.,  distilled  water  a  pint.  Of  this  mixture,  a  tablespoonful,  containing  about  the 
sixteenth  of  a  grain  of  the-aaki,  was  given  every  ni^  and  morning,  with  haif  » 
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flnidraeliin  of  the  synip  of  poppieB.    The  dose  was  gradaally  increased  to  six 
tableBpoonfab. 

The  ayerage  dose  of  arsenious  add  is  the  twentieth  of  a  grain,  three  times  a  day^ 
given  in  the  form  of  pill.  It  is  usnallj  combined  with  opium,  which  enables  the 
stomach  to  bear  the  medicine  better.  A  convenient  formula  is  to  mix  one  grain 
of  the  acid  with  ten  grains  of  sugar,  and  to  beat  the  mixture  thoroughly  with 
oramb  of  bread,  so  as  to  form  a  pilular  mass,  to  be  divided  into  ten  piUs.  The 
Anatic  pUls,  so  called,  consist  of  arsenious  acid  and  black  pepper,  in  the  proportion 
of  1  part  of  the  former  to  80  of  the  latter.  A  preparation  much  used  on  the 
continent  of  Europe  is  BouditCi  solutiony  which  is  simply  an  aqueous  solution  of 
arsenious  acid  with  the  addition  of  wine,  and  is  made  by  boiling  one  gramme 
(15-4  grains)  of  the  acid  with  one  litre  (21  pints)  of  distilled  water  till  entirely 
dissolved,  then  cooling,  filtering,  adding  enough  distilled  water  to  supply  the  loss, 
and  finally  mixing  with  one  litre  of  white  wine.  Of  this  solution  a  fluidounce 
contains  about  one-quarter  of  a  grain  of  arsenious  acid. 

Properties  ofArteniouB  Add  as  a  Poison.  Arsenious  acid,  in  an  overdose,  whether 
internally  or  externally,  acts  with  very  great  energy,  and  generally  destroys  life  in  a 
short  time ;  but,  in  some  rare  instances,  no  well-marked  symptoms  are  developed  until 
eight  or  nine  hours  after  the  ingestion  of  the  poison.  Dr.  Edward  Hartshorne  re« 
kites  a  ease  of  recovery,  in  which  at  least  a  drachm  of  arsenious  acid  had  been  swal- 
lowed, and  where  the  symptoms  of  poisoning  were  delayed  for  sixteen  hours.  {MecL 
Examinery  1855,  p.  707.)  The  symptoms  produced  by  the  poison  are  an  austere 
taste  \  fetid  state  of  the  mouth ;  frequent  ptyalism ;  continual  hawking ;  constriction 
of  the  pharynx  and  oesophagus ;  the  sensation  of  the  teeth  being  on  edge ;  hiccough ; 
nausea;  anxi^Sy;  frequent  sinkings ;  burning  pain  at  the  prseoordia ;  inflammation 
of  the  lips,  tongue,  palate,  throat,  bronchi,  and  oesophagus ;  irritable  stomach,  so  as* 
not  to  be  able  to  support  the  blandest  drinks ;  vomiting  of  matters,  sometimes  brown, 
at  other  times  bloody ;  black,  horribly  fetid  stools ;  small,  frequent,  concentrated,  and' 
irregular  pulse,  but  occasionally  slow  and  unequal;  palpitations;  syncope;  insatiable- 
thirst  ;  burning  heat  over  the  whole  body,  or  a  sensation  of  icy  coldness ;  difficult 
respiration ;  cold  sweats;  suppression  of  urine;  scanty,  red,  bloody,  and  sometimes 
aibaminous  urine ;  change  in  the  countenance ;  a  livid  circle  round  the  eyelids ;  swell- 
ing and  itching  of  the  body ;  livid  spots  over  the  surface,  and  occasionally  a  miliary 
erupdon ;  prostration  of  strength ;  loss  of  feeling,  especially  in  the  feet  and  hands ; 
delirium ;  convulsions,  often  accompanied  with  insupportable  priapism ;  falling  off 
of  the  hair,  detachment  of  the  cuticle,  etc.  In  some  cases  there  is  inflammation  with' 
homing  pain  in  the  urino-genital  organs.  It  is  very  rare  to  observe  all  these  symp* 
toms  in  the  same  individual.  Sometimes,  indeed,  they  are  nearly  all  wanting,  deaths 
taking  place  without  any  pain  or  prominent  symptom.  Occasionally  the  symptoms- 
have  a  perfect  resemblance  to  those  of  Asiatic  cholera,  in  the  stage  of  collapse.  After 
death,  the  morbid  appearances  are  various.  In  some  instances  no  vestige  of  lesion 
eaa  be  discovered.  The  appearances,  however,  in  the  generality  of  cases,  are  the 
fiiDowing.  The  mouth,  stomach,  and  intestines  are  inflamed;  the  stomach  and 
daodennm  exhibit  spots  resembling  eschars,  and  perforations  of  all  their  coats ;  and 
the  villons  coat  of  the  former  is  in  a  manner  destroyed,  and  reduced  to  the  consist- 
ence of  a  reddish-bro¥m  pulp.  In  cases  of  recovery,  it  has  been  a  question  how  long 
it  takes  for  the  poison  to  be  eliminated  from  the  system.  In  an  instance,  reported 
by  Dr.  D.  Maclagan,  in  which  about  two  drachms  of  the  poison  had  been  swallowed, 
and  in  which  magnesia  was  used  successfully  as  an  antidote,  arsenic  was  detected  in 
the  urine  by  Marsh's  test  as  late  as  the  twentieth  day. 

A  milder  grade  of  arsenical  poisoning,  yet  sometimes  serious  in  its  consequences, 
has  resulted  in  many  instances  from  the  inhalation  of  the  air  of  apartments  lined 
with  green  waU-paper,  which  owes  its  color  to  arsenite  of  copper,  and  from  which  a 
fine  poisonous  dust  sometimes  escapes  when  the  paper  has  not  been  well  prepared. 
(See  Chem.  News^  March  24,  1860.^  The  burning  of  green  tapers  is  sometimes 
attended  with  an  arsenical  odor ;  ana  chemical  examination  has  shown  that,  though 
in  rdatively  rare  instances,  they  do  contain  arsenious  acid  in  quantities  sufficient  to 
prove  injurious.  (^Lancet j  1873,  p.  715.")  Death  ha?  also  resulted,  in  more  than  one 
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instance,  from  working  in  the  manufacture  of  green  artificial  leaves.  (^Chem.  Nieum, 
Nov.  30, 1861.)  Ulceration  of  the  anus  has  resulted  from  the  habitual  use  of  green 
paper,  and  has  disappeared  on  the  disuse  of  that  material. 

In  view  of  the  numerous  accidents  and  crimes  caused  by  the  use  of  arsenious 
acid,  its  sale  should  be  regulated  by  law  in  all  the  States  of  the  Union.  In  1851, 
an  act  for  this  purpose  was  passed  by  the  British  Parliament. 

Dr.  Ghristison  divides  the  poisonous  effects  of  arsenious  acid  into  three  orders 
of  cases,  according  to  the  character  and  violence  of  the  symptoms.  In  the  first 
order,  the  poison  produces  symptoms  of  irritation  and  inflammation  along  the  course 
of  the  alimentaiy  canal,  and  commonly  kills  in  from  one  to  three  days.  In  the 
second,  the  signs  of  inflammation  are  moderate,  or  even  altogether  wanting,  and 
death  occurs  in  five  or  six  hours,  at  a  period  too  early  for  inflammation  to  be  always 
iuliy  developed.  In  the  third  order  of  cases,  two  stages  occur ;  the  first  stage  being 
characterized  by  inflammatory  symptoms,  as  in  the  first  order ;  the  second  by  symp- 
toms referable  to  nervous  irritation,  such  as  imperfect  palsy  of  the  arms  or  legs, 
epilepsy,  tetanus,  hysterical  affections,  mania,  and  coma.  It  is  a  general  character 
of  this  poison  to  induce  inflammation  of  the  stomach  in  almost  all  instances,  pro- 
vided death  does  not  take  place  immediately,  whatever  be  the  part  to  which  it  is 
applied.  Thus  the  poison,  when  applied  to  a  fresh  wound,  will  give  rise  to  the  same 
morbid  appearances  in  the  stomach  and  intestines,  as  when  it  is  swallowed.  In 
some  cases,  observed  by  Drs.  Mall  and  Bailie,  the  rectum  was  much  inflamed,  while 
the  colon  and  small  intestines  escaped. 

There  can  be  no  doubt  that,  when  applied  to  any  ulcerated  surface,  arsenic 
may  be  absorbed  with  fatal  result ;  and  Kouz  has  put  on  record  the  case  of  a 
young  woman,  whose  death  was  caused,  after  agonizing  sufferings,  by  the  appliosr 
tion  of  an  arsenical  paste  to  a  cancerous  breast.  Death  has  occurred  from  the 
application  of  an  arsenical  paste  to  a  soft  tumor  of  the  temple ;  the  poisonous 
effects  on  the  system  at  large  being  the  cause  of  the  &tal  result.  Sir  Astley 
Cooper  bears  testimony  to  the  dangerous  effects  of  arsenic,  externally  applied.  On 
the  other  hand,  some  writers  assert  the  safety  of  the  external  application  of  this 
poison.  Mr.  Blackadder  applied  it  in  large  quantities  to  sores,  and  never  witnessed 
a  single  instance  in  which  it  acted  constitutionally.  The  late  Dr.  Randolph,  of  this 
city,  stated  that  Dr.  Physick  frequently  and  successfully  employed  arsenic  by  ex- 
ternal application,  without  the  injurious  consequences  which  have  been  attributed  to 
it.  (^North  Am.  Med,  and  Sur^,  Joum,^  v.  257.)  As  indicated  by  Mr.  Blackadder, 
absorption  is  less  apt  to  follow  the  use  of  large  than  of  small  quantities ;  the  larger 
amount  probably  killing  the  part  to  which  it  \a  applied,  and  thereby  preventing 
absorption.  If  this  dangerous  caustic  be  used  at  all,  it  should  be  in  accordance 
with  these  facts.  Harles's  observations  also  seem  to  show  that  when  the  surface  is 
that  of  a  chronic  ulcer,  either  simple  or  malignant,  absorption  is  less  prone  to  occur 
than  from  a  fresh  wound. 

Treatment  of  Foisanma  by  Arsenvms  Acid.  Before  the  antidote,  to  be  meatiooe^ 
presently,  can  be  obtained,  the  poison  should  be  dislodged  as  far  as  possible  by  free 
vomiting,  induced  by  the  finger,  the  feather  part  of  a  quill,  and  the  administration  of 
an  emetic  of  sulphate  of  copper  or  sulphate  of  zinc.  The  same  object  is  promoted 
by  the  use  of  the  stomach-pump.  Demulcent  drinks  should  be  freely  given,  such  as 
milk,  white  of  eggs  and  water,  or  flour  and  water,  which  serve  to  encourage  the  vom- 
iting and  envelop  the  poison. 

The  antidote  above  referred  to  ia/errie  hydrate,  in  the  moist  or  puJpy  state.  As 
soon  as  it  is  ready,  it  must  be  given  in  doses  of  a  tablespoonful  to  an  adult,  of  « 
dessertspoonful  to  a  child,  every  five  or  ten  minutes,  until  the  urgent  symptoms 
are  relieved.  It  is  calculated  that  the  quantity  taken  should  be  at  least  twelve  times 
the  supposed  amount  of  the  poison  swallowed ;  but,  as  the  antidote  is  perfectly  inno- 
cent,  it  IS  prudent  to  give  it  in  larger  quantities.  According  to  the  experiments  of 
E.  Biegel,  one  part  of  arsenious  acid  in  solution  is  so  fully  precipitated  by  ten  of 
the  dry  oxide,  that,  after  its  action,  not  a  trace  of  the  poison  can  be  detected,  even 
by  Marsh's  test.  Its  efficacy  is  of  course  greater,  the  sooner  it  is  administered  after 
the  ingestion  of  the  poison ;  but,  even  after  delay,  its  use  will  prove  advantageoua 
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80  long  as  any  portion  of  the  poison  still  remains  in  tbe  stomacb.  The  antidote 
acts  by  producing  with  the  poison,  by  a  transfer  of  oxygen  irom  the  oxide  to  the 
aeid,  an  insoluble,  and  therefore  inert,  ferrous  arseniate  2(Fe,(0H)^)  -j-  A8,0,= 
¥e^{AsO^\  +  5H,0  +  Fe(OH)^  The  manner  of  preparing  the  antidote  will  be 
given  elsewhere.  (See  Ferri  Oxidam  Bydr<Uum.)  This  antidote  for  arsenious  acid 
was  disoovered  by  Drs.  Bunsen  and  Berthold,  of  Gottingen,  in  1834 ;  and  its  effi- 
cacy has  been  abundantly  confirmed  by  experiments  on  inferior  animals,  and  by 
its  sucoessful  application  to  numerous  cases  of  poisoning  in  the  human  subject. 
Various  observations  have  been  made  as  to  the  best  forms  of  the  oxide  for  use,  but  as 
long  fl^  as  1842  Prof.  William  Procter  (J.  J,  P.j  xiv.  29)  proved  that  the  hydrate 
gradndly  decreases  in  its  power  of  neutralizing  arsenious  acid,  the  longer  it  is  kept ; 
and  that  this  decrease  in  power  is  more  rapid  when  it  is  mixed  with  much  water 
than  when  in  the  form  of  a  thick  magma.  The  cause  of  this  diminution  of  neu- 
tralizing power,  by  being  kept,  is  explained  by  the  experiments  of  G.  C.  Wittstein. 
This  chemist  finds  that  ferric  hydrate,  recently  precipitated,  dissolves  readily  in  acetic 
and  other  Tegetable  acids  in  the  cold,  but  becomes  nearly  insoluble  when  kept  for 
some  time  under  water.  It  should  be  an  invariable  rule  to  prepare  the  antidote  at 
the  time  it  b  wanted  from  materials  always  kept  at  hand  for  an  emergency.  A 
very  efficient  antidote  may  be  made  by  precipitating  the  tincture  of  the  chloride 
of  iron  with  bi-carbonate  of  sodium. 

Dialyzed  iron  has  been  frequently  suggested  as  an  antidote  for  arsenic  (PhUa, 
Med,  Times^  Dec  8,  1877 ;  A.  J,  P.,  Jan.  1878),  especially  if  its  administra- 
tion is  followed  by  a  dose  of  common  salt,  which  precipitates  the  ferric  hydrate  in 
the  stomach ;  but  Edward  Hirschsohn  (Dorpat,  Russia)  cautions  agunst  the  use  of 
dialyzed  iron,  because  his  experiments  show  that  the  resulting  combination  parts 
with  its  arsenic  in  the  presence  of  acids  much  more  readily  than  does  the  Anttdotum 
Anenici  of  the  Russian  Pharmacopoeia — made  by  diluting  one  ounce  of  solution  of 
ferric  sulphate  (Monsel's  solution)  with  four  fluidounces  of  water,  then  adding  a 
mixture  of  three  drachms  of  calcined  magnesia  with  four  fluidounces  of  water.  The 
presence  of  sulphate  of  magnesium,  in  addition  to  the  ferric  hydrate,  is  considered 
advantageous  by  acting  as  a  purgative.  {^S^Q  Ferri  Oxidum  Hydratum  cum  Mag- 
nena.) 

The  antidote  having  been  faithfully  applied,  the  subsequent  treatment  consists  in 
the  administration  of  mucilaginous  drinks.  Should  the  patient  survive  long  enough 
for  inflammatory  symptoms  to  arise,  these  must  be  combated  on  general  principles. 
Convalescence  is  generally  long  and  distressing ;  and  hence  it  is  of  the  greatest  im- 
portance to  attend  to  the  diet,  which  should  consist  exclusively  of  milk,  gruel, 
ovam,  rice,  and  similar  bland  articles. 

Br.  Kbhler,  of  Halle,  believes  that  saccharine  oxide  of  iron  in  solution,  is  prefers, 
ble  to  all  other  preparations,  in  poisoning  by  arsenious  acid.  This  forms,  like  the 
hydrated  powder,  an  insoluble  compound  with  the  acid.  He  bases  his  opinion  upon 
experiments  with  the  lower  animals,  and  gives  the  details  of  a  case  in  which  it  proved 
successful  in  the  human  subject,  after  the  swallowing  of  more  than  half  a  drachm  of 
the  acid  in  powder.  He  gave  a  large  teaspoonful  of  the  saccharine  oxide  with  a 
drachm  of  water  immediately  afterwards,  which  was  repeated  every  15  minutes  for 
two  hours,  followed  by  an  emetic  dose  of  ipecacuanha,  and  then  repeated  every  half- 
hour.     The  patient  recovered.  (^Br.  and  F,  Med.-Chir,  Rev,,  1870,  p.  538.) 

Bussy  has  proposed  light  magnesia,  or  the  kind  which  has  not  been  too  strongly 
calcined,  as  well  as  recently  precipitated  gelatinous  magnesia,  as  an  antidote  for  arseni- 
ous acid ;  and  a  case  is  given  by  him  in  which  it  appeared  to  prove  efficacious. 
(c/ovm.  de  Pharm.,  x.  81.)  The  dense  kind  has  very  little  efficacy.  Dr.  Christison 
saw  a  case  in  which  this  antidote  seemed  very  serviceable.  A  successful  case  is  also 
reported  by  Oadet-de-Oassicourt  (Joum.  de  Pharm.,  Mars,  1848),  and  another  by 
Dr.  B.  Bissell,  of  Norwalk,  Conn.  (Am,  Joum,  of  Med,  Set.,  July,  1848).  For  the 
full  precipitation  of  arsenious  acid,  eighteen  tunes  its  weight  of  anhydrous  magnesia 
are  required.  (E,  Riegel!)  Like  the  ferric  hydrate,  the  magnesian  antidote  is  most  con- 
veniently kept,  in  a  pulpy  state,  under  water  in  stopped  bottles.  M.  Schroff  has  made 
some  experiments  on  rabbits,  to  determine  the  comparative  efficacy,  as  antidotes,  of  th# 
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ferric  hydrate  and  magnesia,  and  gives  the  preference  to  the  latter.  The  hydrated 
magnesia  is  best  prepared  extemporaneously  by  quickly  forming  a  solution  of  sulphate 
of  magnesium,  and  precipitating  by  water  of  ammonia,  which  is  preferable  to  potas88> 
as  any  portion  of  the  latter,  remaining  in  the  preparation,  might  act  injuriously  by 
favoring  the  solubility  of  the  arsenious  add.  Notwithstanding  these  statements, 
however,  it  is  asserted  by  T.  &  H.  Smith  of  Edinburgh,  on  the  basis  of  experiment, 
that  magnesia  is  incapable  of  neutralizing  arsenious  acid,  and  is  utterly  useless  as 
an  antidote  (^Pharm.  Joum,,  1865,  p.  144),  and  it  would  be  unwarrantable  to  rely  on 
it  when  the  ferruginous  antidote  is  attainable.  Probably  the  best  antidote  known  is 
the  combination  of  ferric  hydrate  with  magnesia,  now  reoogrnized  by  the  U.  S.  Phar- 
macopoeia. (See  Ferri  Oxidum  Hydratum  cum  Magnemi*) 

A  mechanical  method  of  counteracting  the  effects  of  arsenic  is  said  to  have  been 
employed  with  complete  success  in  several  instances.  It  consists,  after  thoroughly 
washing  out  the  stomach,  in  administering  large  quantities,  a  pound  or  more,  of  a 
mixture  of  chalk  and  castor  oil,  of  the  consistence  of  thick  cream,  which  so  en- 
velops the  particles  of  the  poison  adhering  to  the  mucous  membrane  as  to  render 
them  harmless  while  carried  through  the  bowels  and  evacuated.  (W.  T.  Fewtrell, 
Chem.  News,  1860,  p.  71.) 

RengenUfor  detecting  Arsentotts  Acid.  As  arsenic  is  so  frequently  employed  for 
criminal  purposes,  it  becomes  important  to  detect  its  presence  in  medico-legal  inves- 
tigations. l*he  tests  for  it  may  be  divided  into  those  which  indicate  indirectly  its 
presence,  and  those  which  demonstrate  its  presence  incontestably,  by  bringing  it  to 
the  metallic  state.  The  former  embrace  all  the  liquid  reagents  so  cafied ;  the  latter, 
the  processes  for  metallization.  It  is  necessary,  however,  to  be  aware  of  the  fact, 
that  many  of  the  substances  employed  as  tests  for  arsenic  are  themselves  often  con- 
taminated with  arsenic,  and  unless  great  care  be  exercised  to  select  reagents  perfectly 
free  from  this  impurity,  there  will  be  danger  that  the  results  may  be  fallacious. 

The  most  characteristic  reagents  are  sulphuretted  hydrogen,  ammoniacal  nitrate 
of  silver,  and  ammoniacal  sulphate  of  copper.  In  the  opinion  of  Dr.  Christison, 
the  concurrent  indications  of  these  three  tests  are  all-sufficient  for  detecting  arsenious 
acid ;  but  we  think  that,  in  questions  involving  life,  the  metallization  of  the  poison 
should  never  be  omitted. 

In  using  sulphuretted  hydrogen,  the  solution  must  be  neutral  or  slightly  acid. 
An  excess  of  aJkali  may  be  neutralized  with  acetic  acid,  and  an  excess  of  nitric  or 
sulphuric  acid  by  potassa.  A  slight  excess  of  acetic  acid  is  not  hurtful,  but  rather 
favors  the  subsidence  of  the  precipitate,  which  is  the  tersulphide  of  arsenic,  and  is 
soluble  in  ammonia,  ammonium  carbonate,  and  potassium  bisulphate,  and  gives, 
moreover,  a  metallic  sublimate  when  heated  in  a  tube  with  reducing  agents,  as  de- 
scribed on  the  next  page.  According  to  Dr.  Christison,  this  test  is  so  exceedingly 
delicate  that  it  detects  the  poison  when  dissolved  in  one  hundred  thousand  parts 
of  water.  The  color  it  produces  is  lemon-  or  sulphur-yellow ;  but  the  presence  of 
vegetable  or  animal  matter  commonly  gives  it  a  whitish  or  brownish  tint.  If  jel- 
low,  it  might  be  mistaken  for  sulphide  of  tin  or  sulphide  of  cadmium,  which  are 
also  yellow,  but  the  latter  is  quite  insoluble  in  ammonia,  while  the  former  gives  no 
metallic  sublimate  when  heated  with  reducing  agents.  If  it  be  brownish,  it  muaj 
still  contain  arsenic,  but  must  first  be  freed  from  organic  matter. 

The  ammoniacal  nitrate  of  silver  gives  a  yellow  precipitate  of  arsenite  of  silver, 
readily  soluble  to  a  clear  solution  in  ammonia  and  in  nitric  and  acetic  acids. 

The  ammoniacal  sulphate  of  copper  is  a  test  of  very  great  delicacy.  The  pre- 
cipitate occasioned  by  it  is  the  arsenite  of  copper,  of  an  apple-green  or  grass-green 
color.  Its  operation  is  prevented  by  hydrochloric,  nitric,  sulphuric,  acetic,  citric, 
and  tartaric  acids  in  excess ;  as  also  by  ammonia. 

Of  the  three  tests  mentioned,  perhaps  sulphuretted  hydrogen  is  the  most  deli- 
cate ;  and  it  has  the  advantage  of  yielding  a  precipitate  eligible  for  subsequent  re- 
duction. But  they  are  all  liable  to  the  objection  of  being  obscured  in  th^r  indica- 
tions, where  the  amount  of  poison  is  small,  by  the  presence  of  organic  matter; 
a  complication  constituting  the  most  difficult  problem  for  the  medical  jurist.  As 
this  case  includes  all  others  of  more  easy  solution,  we  shall  suppose  it  to  occur,  and 
shall  indicate  the  steps  to  be  pursued. 
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Having  obtained  general  indications  of  the  presence  of  arsenic,  the  first  step  will 
be  to  aeparate  the  organic  matters;  the  second,  to  throw  down  the  arsenic  by  means 
of  salphuretted  hydrogen ;  and  the  third,  to  reduce  the  precipitate  obtained  to  the 
metalUe  state.  It  is  proper  to  state  here  that,  in  a  communication  to  the  Paris 
Academy,  Dr.  Blondlot,  of  Nancy,  asserts,  as  the  result  of  numerous  experiments, 
that  the  smallest  quantity  of  oily  or  fatty  matter  has  the  effect  of  diminishing,  even 
to  one-twentieth,  the  solubility  of  arsenious  acid,  and  consequently  of  very  much 
increasii^  the  difficulty  of  detecting  it.  (See  A,  J.  P.,  1860,  p.  220.) 

The  following  are  the  directions  given  by  Prof.  Wormlev  (Jliicro- Chemistry  of 
PoiionM,  2d  ed.,  p.  299)  for  separating  the  organic  principles.  After  the  addition 
of  water,  if  necessary,  the  mass  is  intimately  mixed  with  about  one-eighth  of  its 
volume  of  pure  hydrochloric  acid,  and  maintained  at  near  the  boiling  temperature 
antil  the  organic  solids  are  entirely  disintegrated.  The  mixture  is  then  allowed  to 
cool,  transferred  to  a  clean  muslin  strainer,  and  the  matters  retained  by  the  strainer 
washed  with  water ;  the  strainer  with  its  contents  may  be  reserved  for  future  ex- 
amination. The  strained  liquid  is  concentrated  at  a  moderate  heat  if  necessary, 
allowed  to  oool,  and  again  filtered. 

A  given  portion  of  the  filtrate  thus  obtained  is  examined  by  the  method  of 
Beinsch  (see  page  41),  successive  slips  of  the  copper  beins  added  as  long  as  they  re 
eeive  a  deposit.  Any  pieces  of  the  metal  that  have  thus  become  coated,  after  being 
thoroughly  washed  and  dried,  are  heated  in  a  suitable  reduction  tube,  and  the  result 
examined  in  the  usual  manner.  Another  portion,  or  the  whole  of  the  remaining 
filtrate,  may  be  exposed  for  several  hours  to  a  slow  stream  of  sulphuretted  hydrogen 
gas,  then  gently  warmed,  and  allowed  to  stand  until  the  supernatant  liquid  has  be- 
come perfectly  clear.  The  precipitate  thus  produced  is  collected  upon  a  small  filter, 
washed,  and,  while  still  moist,  digested  with  pure  water  of  ammonia ;  this  liquid 
will  readily  dissolve  any  sulphide  of  arsenic  present,  whilst  the  organic  matter  may 
T^nain  undissolved.  The  ammoniacal  solution  is  filtered,  and  the  filtrate  carefully 
evaporated  at  a  moderate  heat  to  dryness.  Should  the  residue  contain  organic 
matter  and  only  a  minute  quantity  of  the  sulphide,  it  may  require  further  purifica- 
tioQ  before  its  arsenical  nature  can  be  satisfactorily  determinea. 

If,  however,  it  be  moderately  pure  sulphide  of  arsenic,  it  may  be  at  once  reduced 
to  the  metallio  state,  which  can  be  accomplished  by  the  method  of  Fresenius.  The 
avlphide  is  mixed  with  carbonate  of  sodium  and  cyanide  of  potassium,  and  the 
mixture  placed  in  the  wide  part  of  a  tube  of  hard  German  glass  drawn  out  at 
one  end  to  capillary  fineness.  Carbonic  anhydride  properly  dried  is  then  passed 
through  the  tube,  and  the  portion  containing  the  mixture  heated  to  redness  ;  in 
this  way  the  arsenical  sulphide  is  reduced  and  the  metal  condensed  in  the  capillary 
portion,  where  the  smallest  quantity  can  be  recognized. 

Dr.  E.  Davy,  of  Dublin,  has  recommended  (  Chem.  News,  vol.  iii.  p.  288)  ferro- 

riide  of  potassium  previously  dried  at  100^  C.  (212^  F.)  as  a  substitute  for 
i^anide  of  potassium.     It  has  the  advantage  over  the  latter  that  it  does  not 
readily  absorb  moisture  ftrom  the  atmosphere. 

In  order  to  facilitate  the  detection  of  arsenic  in  the  solid  tissues,  as  the  liver, 
■pleen,  stomach,  etc.,  it  is  necessary  first  to  destroy  the  animal  matter,  and  then  to 
diseolTe  out  the  p<HSon.  Various  agencies  have  been  resorted  to  for  this  purpose, 
bat  the  method  of  Fresenius  and  Babo  is  generally  accepted  as  the  best.  Accord- 
ing to  this,  the  finely  divided  fragments  of  solid  matter  are  heated  with  pure 
hydrochloric  add,  and  chlorate  of  potassium  is  added  from  time  to  time  until  the 
maas  beeomes  homogeneous  and  of  a  light  yellow  color.  It  is  then  heated  until 
tlie  odor  of  chlorine  has  disappeared.  After  filtration  any  arsenic  present  will 
ezifli  in  the  filtrate  as  arsenic  acid.  This  is  reduced  by  sulphurous  acid  eas  or  a 
aolation  of  bisulphite  of  sodium,  so  that  the  arsenic  is  brought  to  the  condition  of 
ssenions  acid,  in  which  condition  it  is  more  readily  acted  upon  by  sulphuretted 
bydrogen  gas. 

After  thorough  precipitation  of  the  sulphide  and  purification  of  this  precipitate 
by  treatment  with  ammotiia  as  already  described,  if  the  residue  from  the  evapora- 
—  of  the  ammonia  still  oontain  oiganie  matter  mixed  with  the  arsenious  sul- 
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phide,  it  is  best  pnrified  as  follows.  Treat  the  residue  witli  a  small  quantity  of 
coDcentrated  nitric  aoid,  and  evaporate  the  mixture  again  to  dryness,  this  operation 
with  nitric  acid  being  repeated  if  necessary  until  the  moist  residue  has  a  yellow 
color.  The  residue  is  then  moistened  with  a  few  drops  of  a  concentrated  solution 
of  caustic  soda,  a  small  quantity  of  pure  powdered  carbonate  of  soda  and  nitrate 
of  soda  added,  and  the  well-mixed  mass  cautiously  evaporated  to  dryness ;  the 
heat  is  then  very  gradually  increased  until  the  mass  becomes  colorless,  when  the 
organic  matter  will  be  entirely  destroyed.  The  nitric  acid  and  the  soda  com- 
pounds employed  should  be  free  from  chlorine,  or  a  portion  of  the  arsenic  may  be 
volatilized  fis  chloride.  (Wormley,  Micro- Chem,  of  Foigons,  2d  ed.,  p.  M3.) 

Another  method  of  separating  arsenic  in  solution  from  organic  matters,  now 
frequently  employed  by  chemists,  is  bv  the  process  of  dialysis,  invented  by  Prof. 
Graham,  of  London,  of  which  a  particular  account  is  given  in  Part  II.  (See  Dtalyn$.) 
By  means  of  an  instrument  called  the  dialyser,  watery  solutions  of  saline  and  other 
erystallizable  substances  may  be  separated  from  those  not  crystallisable,  such  as 
gelatinous,  albuminous,  mucilaginous,  and  amylaceous  liquids,  the  latter  revising 
to  pass  through  a  diaphragm  of  some  porous  substance,  which  is  readily  permeable 
by  the  former.  Thus,  a  circular  piece  of  parchment  paper,  folded  in  the  form 
of  a  common  filter,  is  placed  in  a  vessel  containing  distilled  water ;  the  suspected 
liquid,  having  been  heated  so  as  to  effect  a  more  complete  solution  of  the  arsenic, 
is  poured  into  the  filter,  and  the  vessel  set  aside  for  twenty-four  hours.  At  the 
end  of  this  time,  the  erystallizable  matter,  including  the  arsenic,  will  have,  to  a 
great  extent,  passed  through  into  the  distilled  water,  leaving  the  organic  matters 
behind,  and  a  solution  will  have  been  obtained  in  a  condition  fit  for  the  application 
of  the  different  tests. 

The  passage  of  the  arsenic  through  the  membrane  is,  however,  rarely  a  com- 
plete one,  and  the  test  cannot  allow  us  to  dispense  with  more  thorough  methods  of 
examination. 

Following  up  a  suggestion  of  Dr.  Clarke,  of  Aberdeen,  that  arsenic  might  bo 
separated  by  taking  advantage  of  the  volatility  of  its  chloride,  Dr.  Andrew  Fyfe, 
of  the  same  place,  applied  the  principle  to  the  detection  of  the  metal  when  mixed 
with  Clonic  matter.  For  this  purpose,  he  heated  the  arsenical  liquid  with  sul- 
phuric acid,  free  from  arsenious  acid,  in  a  flask  to  which  a  bent  tube  and  cooled 
receiver  were  adapted.  When  the  mixture  was  brought  to  the  boiling  point,  a 
little  dried  sea-salt  was  added,  the  receiver  was  connected,  and  the  distillation 
continued  for  some  time.  Hydrochloric  acid  was  evolved,  which,  by  reacting  with 
the  arsenious  acid,  produced  terchloride  of  arsenic,  which  distilled  over  free  from 
organic  matter.  The  terchloride  of  arsenic  was  then  precipitated  by  a  stream  of 
sulphuretted  hydrogen  to  obtain  the  yellow  tersulphide  of  arsenic,  or  subjected 
to  the  action  of  Marsh's  t^t.  (PhUo$.  Mag,^  4th  series,  ii.  487.)  The  distillate 
of  terchloride,  as  thus  obtainea,  is  liable  to  contain  sulphurous  acid,  frt>m  the 
action  of  organic  matter  on  the  sulphuric  acid,  with  the  effect  of  obscuring  the 
indications  of  Marsh *s  test  when  subsequently  applied,  by  giving  rise  to  a  yellow 
ring  instead  of  a  black  stain.  To  prevent  the  formation  of  sulphurous  add, 
L.  A.  Buchner  recommends  that  the  chloride  of  sodium  should  be  added  to  the 
arsenical  liquid  before  the  sulphuric  acid,  having  been  previously  mixed  with  a 
little  chlorate  of  potassium,  the  chlorine  from  which  has  the  effect  of  promoting 
the  formation  of  the  arsenical  terchloride,  and  of  rendering  the  decomposition  of 
the  organic  matter  more  complete,  (i'.  J,  ^.,  1855,  p.  38.)  Much  better  than 
'  this  method  of  prevention  is  the  plan  of  keeping  an  amount  of  salt  present  larger 
than  can  be  decomposed  by  the  sulphuric  acid,  when  the  formation  of  sulphurous 
acid  is  avoided,  and  no  danger  is  run  of  converting  arsenious  acid  into  the  arsenic 
compound,  as  is  the  case  in  the  presence  of  the  free  chlorine.  Arsenic  acid  is  not 
converted  into  a  volatile  chloride,  and  would  therefore  escape  detection  in  this 
process.  Indeed,  it  is  proposed  to  distinguish  between  arsenious  and  arsenic  acids 
in  mixtures  by  this  reaction.  After  all  the  arsenious  acid  has  been  distilled  off  as 
arsenious  chloride,  the  arsenic  acid  can  be  reduced  by  sulphurous  add  and  then 
distilled  for  itself.  {Handwdrterhuch  der  Chem,,  i.  746.)    The  reduction  of 
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aenic  acid  to  anenious  acid  is  very  convenientlj  effected,  according  to  E.  Fischer, 
^7  ferrous  chloride  used  in  connection  with  hydrochloric  acid.  (^Ber.  der  Chem. 
QtwdUchaft^  xiiL  1778.)  Dr.  Penny  and  Mr.  W.  Wallace  hear  testimony  to 
the  value  of  the  plan  of  converting  the  arsenic  into  terchloride,  as  a  means  of 
separating  the  metal  firom  organic  matter,  but  think  it  will  be  found  in  practice 
more  convenient  to  produce  the  terchloride  by  the  direct  agency  of  hydrochloric 
add,  than  by  sulphuric  acid  and  chloride  of  sodium,  as  recommended  by  Dr.  Fyfe. 
One  formula  for  reduction,  that  of  Fresenius,  has  been  given.  Sdll  anoUier 
method,  and  one  in  which  the  whole  process  from  banning  to  end  may  take  place 
in  a  single  tube,  is  the  following.    The  sulphide  is  mixed  with  oxalate  of  sodium 

ia  salt  which  contains  no  water  of  crystallisation),  and  the  dry  mixture  is  trans- 
ierred  to  a  suitable  tube  sealed  at  one  end.  An  arsenical  mirror  is  readily  obtained, 
and  if  the  heat  is  continued  long  enough  no  arsenic  remains  behind — an  exceUent 
and  easy  method,  in  which  the  reducing  gas  is  carbonic  oxide,  in  an  atmosphere 
of  carbonic  annydride.  (BIyth,  Pouofu,  Effects  and  Detection^  p.  542.)  If  any 
doubt  be  felt  as  to  the  nature  of  the  crust,  it  may  be  driven  up  and  down  the  tube, 
so  as  to  convert  it  into  sparkling  octohodral  crystals  of  arsenious  acid,  the  triangular 
ftoets  of  which  may  be  seen  with  a  magnifying  glass.  Finally,  the  crystak  may 
be  dissolved  in  a  drop  or  two  of  distilled  water,  and  the  solution  will  react  charac* 
teristically  with  the  Uquid  tests. 

Another  method  of  testing  iolr  arsenic  was  proposed  by  Mr.  Marsh,  and  is  perhaps 
the  best  known  of  the  arsenic  tests.  It  consists  in  taking  advantage  of  the  power, 
which  nascent  hydrogen  possesses,  of  decomposing  the  acids  of  arsenic,  with  the 
resoJt  of  forming  water  and  arseniuretted  hy(urogen,  as  illustrated  by  the  subjoined 
reacdon: 

As,0,  +  (H,).  =  (H,As),  +  (H,0),. 
The  liquid  firom  the  stomach,  or  obtained  from  its  contents  by  boiling  water,  is 
added  to  the  materials  for  generating  hydrogen  (pure  dilute  sulphuric  acid  and 
line),  contained  in  a  self-regulating  generator  of  hydrogen.  Dr.  Ganudas  y  Salva 
prevents  the  possible  explosion  of  the  apparatus,  resulting  from  the  ignition  of  the 
hydrogen  before  all  the  aur  has  been  expelled,  bv  placing  in  the  lateral  exit  tube 
two  metallic  meshes,  enclosing  between  them  very  loose  cotton.  (Wi  i2.,  April,  1878.) 
Fresenius  proposed  the  same  years  ago.  If  the  liquid  from  the  stomach  contain 
anenie,  the  nascent  hydrogen  will  combine  with  the  metal,  and  the  nature  of  the 
oompound  gas  formed  may  be  ascertained  by  burning  a  jet  of  it  from  a  fine  jet-pipe 
connected  with  the  generator.  The  flame  will  have  a  characteristic  blue  color; 
aikd,  by  holding  a  porcelain  plate  amnst  it,  a  thin  film  of  metallic  arsenic,  forming 
a  Uaek  stain,  will  be  deposited.  Liebig  and  Mohr  bear  testimony  to  the  delicaqj 
of  this  test;  but,  to  remove  every  source  of  fallacy,  it  is  necessary  to  be  sure  of 
the  purity  of  the  materials  for  generating  the  hydrogen  by  a  preliminaiy  trial  of 
the  gas,  before  the  suspected  liquid  is  added ;  as  sine  and  sulphuric  acid  are  both 
liable  to  contain  arsenic  This  trial  is  made  by  holding  a  plate  against  the  burning 
hydrogen,  which,  if  pure,  will  produce  no  stain.  The  pieces  of  zinc  employed  should 
be  changed  after  every  experiment  Magnesium  might  be  advantageously  substituted 
for  sine,  as  it  contains  no  arsenic,  or,  still  better,  sodium  amalgam  (made  by  adding 
about  5  per  cent  of  metallic  sodium  to  some  warmed  mercury),  as  proposed  by  E. 
W.  Davy.  Tlus  can  be  used  then  in  a  neutral  solution,  the  evolution  of  nascent 
hydrogen  being  due  to  the  decomposition  of  the  water  by  the  sodium. 

Still  another  modification  is  Fleitmann's  test,  in  which  the  use  of  sine  is  retained, 
but  the  development  of  nascent  hydrogen  is  brought  about  by  the  addition  of 
canstte  potassa  or  soda.     Under  these  circumstances  arseniuretted  hydrogen  is 

Sfoduced,  but  antimoniuretted  hydrogen  cannot  be  formed.  A  modification  of 
larsh's  apparatus,  which  is  praised  by  Benelius  for  the  certaintv  and  distinctness 
of  its  results,  consists  in  having  the  tube  which  delivers  the  hydrogen  arsenide 
narrowed  in  sevend  places.  If;  then,  while  the  gas  is  passing,  heat  be  applied 
a  httle  this  side  of  the  narrowed  place,  the  compound  is  decomposed  and  a  bright 
mirror  of  metallic  arsenic  is  deposited  in  the  contraction.  As  ever  so  small  a  de- 
posit can  be  changed  subsequently  into  oxide  or  sulphide,  both  of  which  are  charao 
iemtae,  this  test  is  quite  delicate. 
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It  bas  been  objected  to  Marsb^s  test,  tbat  antimony  fonns  a  oomponnd  witb  bydro- 
gen,  very  similar  to  arseniuretted  bydrogen,  botb  in  tbe  color  of  its  flame,  and  in 
tbe  metallic  spot  whicb  it  deposits  daring  combustion  on  cold  snr&ces.  Still,  the 
two  metals  may  be  distinguished  bv  acting  on  the  metallic  spot  witb  a  drop  or  two 
of  fuming  nitric  acid,  with  tbe  aid  of  beat.  Arsenic  will  thus  be  converted  into 
soluble  arsenic  acid,  precipitable  brick-red  by  nitrate  of  silver ;  antimony,  on  the  other 
band,  into  insoluble  antimonic  acid.  Another  way  of  distinguishing  them  is  to  apply 
to  the  stain  a  solution  of  hypochlorite  of  sodium,  which  instantly  dissolves  the  ar- 
senical spot,  without  affecting  tbat  of  antimony,  or  solution  of  protocbloride  of  tin, 
which  has  no  action  on  metallic  arsenic,  while  it  dissolves  slowly  but  completely  the 
antimony  stain.  (Blyth,  Pouons^  EffecU  and  Detection^  p.  526.^  Nitroprusside 
of  sodium  also,  while  it  has  no  effect  upon  arsenic  spots,  will  dissolve  those  of  anti« 
mony  completely  and  easily.  (Handtoorterbuch  der  Chem,y  i.  767.)  In  case  the 
metallic  mirror  is  obtained  in  the  tube  by  Beraelius*s  modification  of  Marsh's  test, 
a  stream  of  hydrogen  sulphide  may  be  passed,  whilst  immediately  behind  the  stun 
a  gentle  heat  is  applied.  Arsenic  is  changed  thereby  to  yellow  sulphide,  while  anti- 
mony produces  an  orange  or  black  sulphide ;  if  dry  hydrochloric  add  gas  is  now 
transmitted,  the  arsenic^  sulphide  is  unchanged,  while  antimony  sulphide  is  coo- 
verted  into  chloride  of  antimony,  which  volatilizes  without  the  application  of  heat» 
(Blyth,  loc,  cit.)  Sulphide  of  ammonium  dissolves  the  arsenical  spot  with  difficulty, 
leaving  on  evaporation  a  yellow  stain ;  it  readily  dissolves  the  antimonial,  and  yields 
an  orange-red  spot.  Marsh's  test  may  be  still  further  modified  as  proposed  by  Las- 
saigne.  The  current  of  hydrogen  arsenide  is  conducted  into  solution  of  nitrate  of 
silver,  when  it  is  decomposed  according  to  the  reaction : 

AsH,  +  (AglJ0,%  +  (H  0),= H,A80,  +  CHNO,\  +  (AftV 
Here  arsenious  acid  is  formed,  which  goes  into  solution,  and  metallic  silver  separates 
out.     Hydrogen  antimonide  passed  into  nitrate  of  silver  solution  gives  a  black  pre- 
cipitate of  antimonide  of  silver,  in  whicb  all  the  antimony  is  contained. 

Professor  Beinsch  has  proposed  a  method  for  detecting  arsenic  in  organic  liquids, 
which  is  extremely  delicate,  and  at  the  same  time  has  the  merits  of  facility  and  celerity. 
It  consists  in  acidulating  the  suspected  liquid  with  hydrochloric  acid,  which  converts 
the  arsenious  acid  into  the  terchloride,  and  boiling  in  it,  for  ten  minutes,  a  slip  of  cofK 
per  foil,  on  which  the  arsenic  is  deposited  as  a  white  alloy  of  arsenic  and  copper;  and 
then  separating  it  in  the  state  of  arsenious  acid,  by  subjecting  the  copper,  cut  into 
small  chips,  to  a  low-red  heat  in  the  bottom  of  a  small  glass  tube.  The  peculiar  crystal- 
line appearance  of  arsenious  acid,  mentioned  in  tbe  preceding  page,  ia  conclusive  of 
its  presence;  and,  besides,  if  collected  and  dissolved  in  water,  it  will  answer  to  the 
ordinary  tests  for  the  poison.  The  form  of  copper,  preferred  by  Dr.  Maclagan,  is 
that  of  copper  wire.  No.  24,  made  bright  by  being  rubbed  with  sand-paper,  and 
rolled  into  a  loose  spiral,  about  an  inch  long,  by  being  twisted  round  a  small  peneO. 
In  this  form,  the  copper  affords  an  extensive  surface  for  the  deposition  of  the  arsenio. 
The  merit  of  Beinsch*s  procedure  is  not  so  much  that  it  ^ves  a  characteristic  depoaife 
on  the  copper, — for  bismuth,  tin,  sine,  and  antimony  also  give  deposits, — as  tbat  the 
copper  collects  all  the  arsenic  from  the  organic  liauid,  and  presents  it  in  a  convenient 
form  for  applying  the  liquid  and  subliming  tests,  i  et  the  gray  metallic  appearance  of 
tbe  arsenical  deposit  can  hardly  be  confounded  with  that  of  any  other  metal,  except 
perhaps  of  antimony,  which  can  be  distinguished  by  the  tests  already  mentioned.  But 
Reinsch's  method  is  not  without  its  fallacies.  Thus,  it  has  been  ascertained  tbat  the 
presence  of  a  nitrate  or  chlorate  in  tbe  suspected  material,  prevents  the  characteristic 
action  of  the  arsenic  on  the  copper,  until  the  whole  of  these  substances  have  been 
consumed  by  reaction  with  the  metal.  Besides,  botb  hydrochloric  acid  and  copper, 
even  such  as  have  been  sold  in  the  shops  as  the  purest,  are  liable  to  contain  arsenioi 
and  therefore  to  afford  fallacious  results.  This,  however,  is  less  true  of  the  hvdro- 
chloric  acid  prepared  in  this  country  than  the  European,  as  the  sulphuric  acid  em- 
ployed in  its  preparation  w  obtained  generally  from  native  sulphur,  instead  of  ^m 
pyrites  as  abroad.  Nevertheless,  no  conclusion  from  Reinsch's  test  can  be  certainly 
relied  on,  unless  the  hydrochloric  acid  has  been  ascertained  to  be  free  from  arsenic 
With  the  copper  there  is  less  risk,  as  tbe  arsenic  in  it  can  act  only  by  solution  of  the 
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copper  itself,  and  this  \b  known  by  the  green  oolor  imparted  to  the  liquid ;  so  that^ 
if  the  arsenical  depoat  should  be  produced  without  discoloration  of  the  liquid,  the 
indication  of  the  presence  of  the  poison  may  be  considered  as  satisfactory.  (^Odling 
and  Taylor.') 

If  the  process  of  Beinsch  k  to  be  applied  to  the  sulphide  of  arsenic,  it  will  be 
necessary  to  bring  this  into  the  liquid  form.  For  this  purpose  Prof.  J.  C.  Draper, 
of  New  York,  makes  use  of  ammonia,  which  dissolves  the  sulphide,  and  is  also  capa- 
ble of  attacking  copper.  The  substance  supposed  to  contain  the  sulphide  having 
been  covered,  in  a  suitable  vessel,  with  water  of  ammonia,  is  set  aside  in  a  warm  place, 
and  permitted  to  stand  for  a  few  hours.  The  solution  of  the  sulphide  is  then  sepa- 
rated by  filtration,  strips  of  clean,  bright  copper  are  introduced  into  it,  and  the  whole 
gently  heated.  The  copper  gradually  becomes  coated  vrith  a  deposit  like  that  which 
IS  formed  in  Reinsch's  process.  (JV.  Y,  Med.  Jaum.,  1865,  p.  13.) 

A  modification  of  the  methods  of  Marsh  and  Reinsch  has  been  proposed  by  Dr. 
Alfired  S.  Taylor,  which  he  has  found  effectual  in  detecting  arsenic  whether  in  liquids 
or  solids,  and  whether  associated  with  organic  or  inoi^nic  substances,  for  an  account 
of  which,  however,  we  must  be  content,  from  want  of  space,  to  refer  the  reader  to  the 
paper  of  that  eminent  tozieologist  in  F.  J.  Tr.  (1861,  p.  411). 

BtiU  another  method  of  detecting  arsenic  is  the  electrolytic,  consisting  in  exposing 
the  suspected  liquid,  in  connection  with  diluted  sulphuric  acid,  to  a  voltaic  current| 
through  the  influence  of  which,  if  arsenic  be  present,  even  though  associated  with 
large  Quantities  of  organic  matter,  arseniurctted  hydrogen  (hydrogen  anenide)  is 
evdveo.  It  is,  however,  only  the  arsenious  acid  that  will  respond  to  this  test,  so 
that  if  the  arsenic  be  present  as  arsenic  acid  it  must  first  be  reduced  to  the  arsenious 
oondition  by  some  redudng  agent  like  sulphurous  oxide  or  hydrogen  sulphide.  For 
an  aecoant  of  the  process,  and  of  the  method  of  rendering  arsenic  acid  sensible  to 
the  test,  and  of  counteracting  the  influence  of  antimony  and  mercury,  see  papers 
by  Mr.  0.  L.  Bloxam  in  P.  J.  Tr.  (1860,  p.  376,  and  1861,  p.  628). 

It  has  been  shown  by  MM.  Malaguti  and  Sarseau  that,  for  the  detection  of  minute 
quantities  of  arsenic  in  exhumed  bodies,  the  best  method  of  proceeding  is  to  distil 
&e  viscera  with  aqua  regia,  made  by  mixing  one  part  of  nitric  with  three  of  hydro^ 
chloric  add.  The  animal  matter  (the  liver,  for  example),  cut  into  small  pieces,  is 
dried  by  a  gentle  heat,  and  mixed  with  a  quantity  of  the  aqua  r^ia  equal  to  the 
weight  of  the  matter  before  it  was  dried.  The  mixture  is  distilled,  and  the  arsenic, 
if  present,  comes  over  in  the  form  of  the  volatile  terchloride,  which  may  be  converted 
into  the  teisnlphide  in  the  usual  manner. 

Arsenic  may  be  detected  in  exhumed  bodies  long  after  death.  M.  Blondlot  found 
it  in  the  brain  of  a  body  that  had  been  buried  twenty  years.  In  this  case,  it  was 
ascertained  that  no  arsenic  existed  in  the  earth  of  the  cemetery.  (See  BriL  and 
For.  Med.'Chir.  Bev.y  1855,  p.  222.)  It  is  necessary  also  to  be  guarded  against 
the  possible  presence,  about  the  body,  of  metals  which  may  contain  arsenic ;  as,  for 
example,  brass  and  copper.  L.  A.  Buchner  has  found,  in  the  intestines  of  persons 
who  had  been  poisoned  with  arsenious  add,  examined  some  months  after  death,  the 
poison  in  the  state  of  yellow  sulphide  of  arsenic,  into  which  it  had  been  converted 
by  the  sulphuretted  hydrogen  developed  by  the  putrefactive  process  that  had  taken 
place  in  the  bowels,  showing  that  even  in  poisonous  doses  arsenic  has  not  always  the 
pionerty  of  preserving  the  body  from  corruption.  (^Neues  Bepertortum,  xvii.  21.) 

Off.  Prep.  Liquor  Addi  Arseniod ;  Liquor  Potasdi  Aisenitis. 

Off.  Prep.  Br.  Liquor  Arseniodis ;  Liquor  Arsenid  Hydrochloricus. 

Q^.  Aneniatet.  Br,  Ferri  Arsedas ;  Sodii  Arsenias ;  Liquor  Sodii  Arseniatis. 

ACIDUM  BENZOICUM.   U.S.,  Br.    Benzoic  Aidd. 

HCr  Hs  Os  ;  133.  (lg'|-I>Olf  BfiK-Zd'|-€CM.)  HO  Cu  HftOt ;  122. 

Aeldum  Benioieam  SnbUmatam,  Flores  Bensoes ;  Acide  bensoYque,  Flean  de  Beigoln,  Fr,;  Ben. 
MPCi&aTe^  BeBsoeblamen,  O. 

Both  the  U.  S.*  and  Br.  Pharmacopoeias  have  omitted  processes  for  the  prepa- 

*The  following  U  the  prooCM  offieinal  in  1870:  "Take  of  Benioin,  in  coarse  powder,  ttoelve 
froyottiiee*.    Bprmd  the  Bonioln  evenly  over  the  bottom  of  an  iron  dish  eight  inches  in  diameter, 
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ration  of  benzoio  acid :  the  British  defined  it  to  be  an  '*  add  obtained  from  benioin, 
and  prepared  by  sublimation,  not  chemically  pore." 

Formerly  the  benxoin  before  snblimation  was  mixed  with  sand ;  but  this  is  now 
usually  omitted,  as  not  only  useless,  but  probably  injurious  by  favoring  the  produc- 
tion of  empyreumatic  substances.  The  acid,  which  exists  in  the  bensoin  combined 
with  resin,  is  volatilized  by  the  heat,  and  condensed  in  die  upper  part  of  the 
apparatus.  Unless  the  temperature  be  very  carefully  r^;ulated,  a  portion  of  the 
resin  is  decomposed,  and  an  oily  substance  generated,  which  rises  with  the  acid, 
and  gives  it  a  brown  color,  from  which  it  cannot  be  entirely  freed  by  bibulous 
paper ;  and  this  result  sometimes  takes  place  even  with  the  greatest  caution.  The 
process  for  subliming  benioic  acid  may  be  conducted  in  a  glazed  earthen  vessel, 
burmouDted  by  a  cone  of  paper,  or  by  another  vessel  with  a  small  opening  at  the 
top,  and  a  band  of  paper  pasted  round  the  place  of  junction.  After  the  heat  has 
been  applied  for  an  hour,  the  process  should  be  suspended  till  the  condensed  add 
is  removed  from  the  upper  vessel  or  paper  cone,  when  it  may  be  renewed,  and  the 
add  again  removed,  and  thus  alternately  till  colored  vapors  rise.  Mohr,  afier  many 
experiments,  recommends  the  following  plan  as  unobjectionable.  In  a  round  cast- 
iron  vessel,  eight  or  nine  inches  in  diameter  and  two  inches  deep,  a  pound  or  less 
of  coarsdy  powdered  benzoin  is  placed,  and  uniformly  strewed  over  the  bottom. 
The  top  of  the  vessel  is  closed  by  a  sheet  of  bibulous  paper,  which  is  secured  to 
the  sides  by  paste.  A  cylinder  of  thick  paper  in  the  form  of  a  hat,  just  lai^ 
enough  to  fit  dosdy  around  the  sides  of  the  pot,  is  then  placed  over  it,  and  in  like 
manner  secured  by  paste.  A  moderate  heat  is  now  applied  by  means  of  a  sand- 
bath,  and  continued  for  three  or  four  hours.  The  vapors  pass  through  the  bibu- 
lous paper,  which  absorbs  the  empyreumatic  oil,  and  are  condensed  within  the  hat 
in  brilliant  white  flowers,  having  an  agreeable  odor  of  benzoin.  (^Annal.  der  Pharm.^ 
xxix.  178.)  The  process  offidnal  in  U.  S.  P.  1870  was  based  upon  Mohr^s,  but 
it  frequently  happens  that  the  sublimed  crystals,  afler  they  have  formed  in  the 
cap,  and  whilst  the  sublimation  is  still  going  on,  fall  upon  the  bibulous  paper, 
and  if  this  paper  should  happen  to  be  heated  to  only  120^  C.  (248^  F.)  the  crys- 
tals will  melt,  and  soon  stop  up  the  pores  of  the  paper.  If  coarse  muslin  be  substi- 
tuted for  the  bibulous  paper,  it  serves  the  purpose  of  retaining  anv  empyreumatic 
substances,  and  yet  permitting  the  vapors  to  pass  through  without  becoming  glazed 
by  a  deposit  of  mdted  add.  Strips  of  paper  passed  at  irregular  intervals  across  the 
cap  prevent  the  fidling  back  of  crystals.  The  remaining  acid  of  the  benzoin  may 
be  extracted,  if  deemed  advisable,  by  treating  the  residue  of  the  balsam  with  lime 
or  carbonate  of  sodium.  From  the  mode  of  preparing  benzoic  add  by  sublimation, 
it  was  formerly  called  flotoen  of  benzoin. 

Another  mode  of  separatiog  the  acid  from  benzoin  is  by  combining  it  with  a 
salifiable  base,  and  precipitating  with  an  add.  Such  is  the  process  of  Scheele.  It 
consists  in  boiling  the  powdered  benzoin  with  hydrate  of  lime  and  water,  filtering 
the  solution  of  benzoate  of  caldum  thus  obtained,  and  precipitating  the  benzoic 
acid  with  hydrochloric  add.  In  order  to  get  the  benzoic  add  in  the  form  to  which 
the  eye  is  accustomed,  it  has  been  proposed  to  sublime  the  add  afler  its  predpita* 
tioD. 

Several  other  modes  of  extracting  the  acid  have  been  recommended.  The  fol- 
lowing is  the  process  of  Stolze.  One  part  of  the  benzoin  is  dissolved  in  thre< 
parts  of  alcohol,  the  solution  filtered  and  introduced  into  a  retort,  and  the  acid 
saturated  by  carbonate  of  sodium  dissolved  in  a  mixture  of  eight  parts  of  water  and 
three  of  alcohol.  The  alcohol  is  distUled  off;  and  the  benzoate  of  sodium  con- 
tuned  in  the  residuary  liquid  is  decomposed  by  sulphuric  acid,  which  precipitates 
the  benzoic  acid.     This  is  purified  by  solution  in  boiling  water,  which  lets  fall  the 

oorer  the  dish  with  a  pieoe  of  filtering  paper,  and,  by  means  of  parte,  attach  it  oloeely  to  the  rim. 
Then,  having  prepared  a  oonioal  reeeirer  or  cap  of  thick,  well-sised  paper,  of  rather  larger  diam- 
eter than  the  disn,  invert  it  over  the  latter,  so  as  to  fit  closely  around  the  rim.  Next  apply  hes^ 
by  means  of  a  sand-bath,  or  of  the  iron  plate  of  a  stove,  until,  without  much  empyrenma,  vapors 
of  Benioic  Acid  cease  to  rise.  Lastly,  separate  the  receiver  from  time  to  time,  and  remove  the 
Bensoic  Add  from  it  and  the  paper  diapnragm,  as  long  as  the  Acid  continues  to  l>e  deposited.** 
^iS:  1870. 
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add  when  it  oook.  Bj  this  procefis  Stolie  obtained  18  per  cent  of  acid  from 
beosoin  oootaiDing  19*425  per  cent.  Bj  the  process  of  Scheele  he  obtained  13*5 
per  cent. ;  by  the  agency  of  carbonate  of  aodiani|  12  per  cent. ;  by  sublimation, 
only  7*6  per  oent  Professor  Scharling.  has  prepared  benioic  acid  by  means  of 
heiUed  8t«am,  and  obtained  8  per  oent  (A.  J.  P.,  xxiy.  236.) 

The  acid  is  manufactured  very  cheaply  by  synthetic  methods.  The  two  mosi 
commonly  employed  are  those  which  start  either  with  toluol,  C,H^CH„  or  naph- 
thalene, Gj^Hg.  In  the  first  method  the  toluene  is  changed  to  benaotrichloride, 
CgH^.GCl,,  and  this  heated  with  water  to  150^  C.  in  dosed  vessels  generates  ben,- 
loio  add.  By  the  second  method  naphthalene  is  changed  first  into  naphthalene 
tetrachloride,  and  this  by  the  action  of  nitric  add  into  phthalic  acid,  CgH.(COOH),. 
This  is  converted  into  a  phthalate  of  calcium  and  strongly  heated  with  hydrate  of 
lime,  whereby  the  phthalate  is  converted  into  carbonate  and  benxoate  of  calcium ; 
this  latter  salt  is  then  treated  with  hydrochloric  add  and  the  benioic  acid  thus  set 
free. 

Under  the  name  of  German  benzoic  aeid,  there  has  been  largely  imported  into 
the  United  States  bensoio  acid  prepared  from  the  urine  of  cattle  and  horses  by  boilr 
ing  the  hippurate  of  calcium  with  hydrochloric  acid.  By  boiling  the  hippuric  acid 
thus  separated  with  hydrochloric  acid,  it  is  split  into  benaoic  acid  and  glycocoll,* 
according  to  the  reaction,  C,H  NO,  +  H,0  =  C^H^NO,  +  C,H^O,.  It  is  white, 
has  a  fine  lustre,  and  is  said  to  be  veiy  pure,  but  sometimes  has  a  slight  urinous  odof 
indicative  of  its  origin.  (J..  J.  P.,  zxvii.  2Z\  P.  J,  2V.,  July,  1875.)  Owing  to 
the  scarcity  in  the  market  of  bensoin  yielding  paying  quantities  of  bensoio  acid,  it  is 
asserted  that  the  Snglish  manufacturers  employ  certain  varieties  of  Botany  Bay  gum 
{Gum  acrotdei),  and  obtain  a  larger  yield  of  an  acid  which  was  at  one  time  regarded 
as  dnnamio,  but  has  been  shown  to  be  benioic  add.  {N.  R.,  Feb.  1879.)  Benioic 
add  may  also  be  prepared  profitably  from  mint,  the  greasy  substance  obtained  by 
washing  wool.  (^Uhemitt  and  DruggUt,  1876,  p.  358.) 

Properties.  Sublimed  benaoic  add  is  in  white,  soft,  feathery  crystals,  of  a  silky 
lustre,  and  not  pulverulent  From  solution  the  acid  crystallizes  in  transparent 
prisms.  When  quite  pure  it  is  inodorous ;  but  prepared  by  sublimation  from  the 
tMdsam  it  has  a  peculiar,  agreeable,  aromatic  odor,  dependent  on  the  presence  of 
an  oil,  which  may  be  separated  by  dissolving  the  add  in  alcohol  and  precipitating 
it  with  water.  Its  taste  is  warm,  acrid,  and  addulous.  It  is  unalterable  in  the 
air,  but  at  121*5°  0.  (250°  F.)  mdts,  and  at  a  somewhat  higher  temperature  rises 
in  suffocating  vapors.  Sp.  gr.  1*29.  The  Br.  Pharmacopoeia  gives  as  its  melting 
point  120°  C.  (248°  F.),  and  boiling  point  238*9°  C.  (462°  F.).  It  is  inflammable, 
burning  without  reddue.  One  hundred  parts  of  90  per  cent,  alcohol  dissolve  about 
forty  parts,  whilst  the  same  Quantity  of  pure  ether  will  dissolve  about  thirty  parts. 
(Baurgoin.)  The  addition  of  borax  or  phosphate  of  sodium,  increases  its  solubility. 
It  is  readily  dissolved  by  alcohol,  and  by  concentrated  sulphuric  and  nitric  acids, 
from  which  it  is  precipitated  by  water.  "  Benioic  acid  is  soluble  in  500  parts  of 
water  and  3  parts  of  alcohol  at  15°  C.  (59°  F.),  in  15  parts  of  boiling  water  and 
in  1  part  of  boiling  alcohol ;  also  soluble  in  3  parts  of  ether,  in  7  parts  of  chloro- 
form, and  readily  soluble  in  disulphide  of  carbon,  beniol,  beniin,  and  oils.'*  U»  8. 
The  fixed  oils  also  dissolve  it.  It  is  entirdy  soluble  in  solutions  of  potassa,  soda, 
or  ammonia,  from  which  it  is  precipitated  by  hydrochloric  acid.  On  carefully 
neutraJiiing  any  of  these  solutions  and  adding  solution  of  ferric  sulphate  pre- 
viously diluted  with  water,  a  flesh-colored  predpitate  is  produced.  Its  solution 
reddens  litmus  paper,  and  it  forms  salts  with  salifiable  bases  called  benioates.  *^  If 
gradually  heated  m  a  retort  with  3  parts  of  freshly  slaked  lime,  bensol  is  evolved." 
U.S. 

^  The  solution  of  benioic  acid  in  pure  cold  sulphuric  acid,  when  gentlv  wanned, 
should  not  turn  darker  than  light-brownish ;  if  now  poured  into  water,  the  benioic 
add  should  separate  as  a  white  predpitate  and  the  liquid  should  be  colorless. 
A  small  quantity  of  the  add,  when  taken  up  by  some  recently  ignited  and  moistened 

*  Ouen«nTe  reoommends  the  precipitation  of  the  add  from  urine  by  the  nae  of  lulphate  of  tiooy 
•a  hippurate  of  nne,  deoompoeing  with  hydroohlorio  acid.  {ZeiUckr,  Oe§t,  Ap,  Ver,,  1879,  p.  2.) 
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cnprio  oxide  held  in  the  loop  of  a  platinam  wire  and  introduced  into  a  non-Inmi- 
nous  flame,  should  not  impart  a  creen  or  bluish-green  color  to  the  flame  (abe.  of 
ohlorobenzoio  acid).  The  acid  should  not  have  an  odor  resembling  that  of  hitter 
almonds  or  of  stale  urine.  On  rubbing  together  1  Om.  of  bensoic  acid  and  0*5 
Gm.  of  permanganate  of  potassium  in  a  mortar  with  a  few  drops  of  water,  the 
odor  of  oil  of  bitter  almonds  should  not  be  evolved  (dnnamic  acid)."  U.  S. 
Benzoic  acid  is  a  characteristic  constituent  of  the  balsams,  and  has  been  found 
in  various  other  vegetable  and  some  animal  products.  When  heated,  it  should 
sublime  without  residue;  but  the  Br.  PharmaoopoDia  allows  a  slight  residue  for 
impurities. 

Permanganate  of  potassium  has  been  depended  upon  more  than  any  other  reagent 
to  distinguish  between  benzoic  acids  as  obtaioed  from  different  sources.  Schacht 
proposes  the  following  modification  of  the  German  Pharmacopoeia  test:  if  3 
grains  of  benzoic  acid  be  dissolved  in  96  minims  of  solution  of  potassa,  sp.  gr. 
1*777,  diluted  with  96  minims  of  distilled  water,  and  10  drops  of  a  solution  made 
by  dissolving  1  grain  of  permanganate  of  potassium  in  200  grains  of  water  be  added 
to  it  and  the  whole  heated  to  boiling,  dark  green  liquids  (in  which  brown  precipi- 
tates gradually  appear)  are  produced  if  the  benzoic  acid  be  obtained  from  urine, 
from  toluol,  or  fh)m  commercial  benzoin,  whilst  if  the  benzoic  acid  be  from  Siam 
bcDzoin  (sublimed  or  made  by  wet  process)  decoloration  of  the  liquids  and  brown 
precipitates  are  produced,  due  to  the  presence  of  cinnamic  acid.  {Pharm,  Centred' 
haUe,  1881,  565.)  The  odor  of  bitter  almonds  confirms  the  presence  of  cinnamic 
acid. 

Hedical  Properties  and  Uses.  Benzoic  acid  is  irritant  to  the  alimentary  mucous 
membrane,  and  as  a  stimulant  expectorant  is  of  some  value  in  chronic  bronchitis 
and  the  later  stages  of  the  acute  disorder.  It  is,  however,  chiefly  used  in  connec- 
tion with  genito-urinary  diseases.  It  was  proposed  by  Dr.  Alexander  Ure  as  a 
remedy  for  uric  acid  deposits  in  the  urine,  and  for  the  chalk-like  concretions,  con- 
sisting of  urate  of  sodium,  in  the  joints  of  gouty  individuals.  He  supposed  it  to 
operate  by  converting  the  uric  into  hippuric  acid,  and  consequently  the  insoluble 
urates|into  soluble  hippurates.  It  appears,  however,  that  such  a  transformation  of  uric 
acid  does  not  take  place,  but  that  the  benzoic  acid  is  itself  converted  into  hippuric 
acid,  which  is  always  found  in  the  urine,  when  the  former  acid  is  taken  freely. 
Gkirrod  and  Kletzinsky  affirm  that,  though  the  uric  acid  is  unaffected,  the  urea  is 
decidedly  diminished ;  and  Kletzinskv  believes  that  the  quantity  of  nitrogen  con- 
tained in  the  urea  lost  is  almost  exactly  represented  by  the  nitrogen  of  the  hippuric 
acid  formed ;  so  that  the  benzoic  acid  is  probably  converted  into  the  hippuric  by  com" 
bination  with  a  nitrogenous  body,  either  derived  from  the  urea  or  formed  at  the  expense 
of  it.  (^Ann.  de  TfUrap.y  1860,  p.  110.)  On  the  other  hand,  Ure,  Leroy  d'EtioUes, 
and  Debouy  declare  that  the  uric  acid  is  greatly  lessened,  and  Keller  Meissner,  and 
Shepard  have  found  that  the  elimination  of  urea  is  not  affected.  In  consequence 
of  the  acid  state  of  urine  produced  by  benzoic  acid,  it  has  been  found  useful  in  the 
phosphatic  variety  of  gravel ;  though  its  beneficial  influence,  being  purely  chemical, 
continues  only  during  its  use.  It  is  said  to  hate  cured  nocturnal  incontinence  of 
urine.  It  has  been  very  highly  recommended  in  ammoniacal  cystitis  b^  Prof.  Oos- 
selin.  {Arch,  OSn,j  Nov.  1874.)  The  urine  is  rendered  neutral  or  acid,  and  great 
relief  afforded.  In  calculous  cases  a  great  advanti^e  is  the  prevention  of  the  forma- 
tion of  the  ammoniaco-magnesian  phosphate.  It  is  necessary  to  give  very  large 
doses.  One  gramme  a  day  should  be  exhibited  in  the  beginning,  and  increased 
rapidly  to  four  grammes.  Belief  is  never  afforded  before  the  fifth  day ;  sometimes 
not  until  the  nineteenth.  Prof.  Gk)sselin  employs  an  emulsion  of  one  part  of  ben- 
zoic acid,  three  parts  of  glycerin,  and  one  hundred  and  fifty  parts  of  mucilage.  Dr. 
Lemaire  (PMa.  Med,  Ttme$j  vol.  iv.  p.  638)  commends  most  highly,  in  acute  gon- 
orrhoda,  the  use  of  half  a  drachm  of  tincture  of  cannabis  Indica  and  fifteen  grains 
of  benzoic  acid  in  twenty-four  hours.  As  first  pointed  out  by  Dougall  in  1872, 
benzoic  acid  is  a  powerful  antiseptic,  being  probably  fully  aa  poisonous  to  baeteria 
as  is  salicylic  or  carbolic  acid.  Bucholtz  found  that  0*2  per  cent  of  it  has  a  de- 
cided influence  upon  the  development  of  the  organisms  of  putrefaction ;  and  P. 
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Baden  Benger  (i'.  J.  TV.,  1875,  p.  211^  states  that  one-fonrth  of  a  grain  of  it  added 
to  a  flaidouDoe  of  infiision  of  orange,  Ducha,  or  gentian,  will  cause  it  to  keep  un- 
changed for  at  least  one  month. 

Benioic  acid  may  be  readily  diasdyed  in  water  by  the  addition  to  it  of  four  parts 
of  phosphate  of  sodium,  or  one  part  and  a  half  of  biborate  of  sodium.  The  dose 
is  from  10  to  30  grains.  It  may  be  administered  in  pill,  using  soap  as  an  ezcipient. 
It  is  an  ingredient  in  some  cosmetic  washes,  and  has  been  employed  by  way  of 
fumigation  as  a  remedy  in  affections  of  the  skin.  It  has  also  been  employed  as  a 
local  haemostatic,  in  connection  with  alum,  with  considerable  asserted  success ;  but 
there  can  be  little  doubt  that  alum  is  the  more  efficient  ingredient 

Off,  Pr^.  Tinctura  Opii  Gamphorata. 

Off.  Prtp,  Br,  Tinctura  Camphorm  Gomposita ;  Tinctura  Opii  Ammoniata ;  Tro- 
chiaci  Addt  Bensoici. 

Off.  Benzoate,  Br.  Ammigaii  Benioas. 

ACIDUM  BORICUM.  U.S.     Boric  Acid.    {Baracio  Acid.) 

Hs  BOs  ;  62.  (Ig'f-BOH  BO'RI-CtM.)  8  HO  B0| :  6S. 

Aeidum  boraaioium ;  Adde  boriqae.  /V.;  Bon'dare,  0. 

Boric  add  occurs  in  small  amount,  most  probably  in  combination  as  a  magnesium 
salt,  in  sea-water  and  in  certain  mineral  waters,  as  the  hot  springs  of  Wiesbaden, 
Aix-la-Ghapelle,  and  Vichy ;  in  certain  minerals,  such  as  the  borocalcite  which  occurs 
in  considerable  quantities  in  the  nitre-beds  of  Peru  and  Ghili ;  and  in  the  natural  borax 
or  ttruxdj  first  found  in  the  basins  of  dried-up  lagoons  in  Gentral  Asia,  but  now 
obtained  in  large  amount  from  Clear  Lake,  Galifomia.  The  largest  amount  is  ex- 
tracted, under  the  name  of  BonoUnj  from  the  lagoons  of  the  volcanic  districts  of 
Tuscany,  and  from  the  crater  of  Vulcano,  one  of  the  Lipari  Islands. 

PreparatioxL  In  the  neighborhood  of  Monte  Botondo,  Lago  Zolforeo,  Sasso,  and 
Larderello  are  found  numerous  hillocks  and  fissures,  the  latter  of  which  emit  hot 
aqueous  vapor  containing  boric  acid  and  certain  gases.  Around  one  or  several 
of  these  fissures,  called  suffUmt,  a  circular  basin  of  masonry  is  built,  which  is  filled 
with  water  and  called  a  lagoon.  By  the  jets  of  vapor  constantlv  breaking  through 
it,  the  water  becomes  gradually  impr^nated  with  bDric  acid  and  heated.  A  series 
of  such  lagoons  are  made  to  communicate  with  each  other  on  the  declivity  of  a 
hiU,  and  the  lowest  to  discharge  itself  into  a  reservoir,  where  the  solution  is  al- 
lowed to  rest  and  deposit  mechanical  impurities.  From  this  reservoir  the  solution 
is  made  to  pass  into  leaden  evaporating  pans,  heated  by  the  natural  vapor,  where  it 
receives  sufficient  concentration  to  fit  it  for  being  conducted  into  wooden  tubs,  where 
it  is  allowed  to  cool  and  crystallize.  The  crude  acid  thus  obtained  contains,  on  an 
average,  75  per  cent,  of  boric  acid ;  the  impurities  consisting  chiefly  of  alum,  the 
double  sulphate  of  ammonium  and  magnesium,  and  sulphate  of  calcium.  The  seven 
works  bdonging  to  Gount  Larderel,  which  are  located  at  Gastelnuovo,  produced  in 
1882  over  3  million  kilogrammes  of  crude  add,  and  a  much  larger  production  would 
follow  increased  demand. 

The  native  borax  of  Galifomia  supplies,  at  present,  the  entire  American  demand 
for  boric  add.  The  production  in  1884  was  7  million  pounds,  and  in  1885  was 
8  million  pounds.  The  free  acid  is  obtained  by  decomposing  the  salt  in  aqueous 
solution  with  strong  hydrochloric  acid. 

Properties.  Boric  acid  forms  "  Transparent,  colorless,  six-sided  plates,  slightlv 
unctuous  to  the  touch,  permanent  in  the  air,  odorless,  having  a  cooling  bitterish 
taste  and  a  feebly  acid  reaction ;  in  solution  turning  blue  litmus  paper  red  and 
turmeric  paper  brown,  the  tint,  in  the  latter  case,  remaining  unaltered  in  the 
presence  of  free  hydrochloric  add."  U,  S.  They  have  a  sp.  gr.  of  1*434,  dissolve 
m  3  parts  of  boiling  water,  in  25  parts  of  cold  water,  in  6  parts  of  cold  alcohol  and 
5  of  boiling,  and  in  volatile  oils,  but  are  insoluble  in  ether.  On  evaporation  of 
the  alcoholic  solution,  the  boric  add  volatilizes  even  more  readily  than  from  the 
aoueoua  solution.    Olyoerin,  when  heated,  dissolves  a  very  large  quantity  of  boric 
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acid.  (See  Boroglycerinum ;  Boroglycende^  Part  II.*)  Its  aqueous  solatioo  tastes 
somewhat  acid,  colors  litmus  paper  a  wine  red,  and  changes  turmeric  paper  to  a 
brown  color,  analogous  to  that  produced  by  alkalies,  even  when  hydrochloric  acid  is 
present  On  moistening  the  paper  so  browned  and  then  dried  with  caustic  alkali 
solution,  it  turns  first  blue  and  then  a  dirty  gray  color.  ^*0n  ignition,  Boric 
Acid  loses  43*5  per  cent  of  its  weight,  and,  on  cooling,  becomes  transparent  and 
brittle."  U.S. 

On  heating  the  alcoholic  solution  of  boric  acid,  some  boric  ether  (ethyl  borate) 
is  produced ;  to  this  is  ascribed  the  green  color  seen  when  the  alcohol  is  thus  ignited. 
The  solution  in  glycerin,  however,  yields  the  same  green  color  when  heated  on  the 
loop  of  a  platinum  wire,  the  reaction  being  so  delicate  as  to  cause  it  to  be  proposed 
as  a  test  for  glycerin,  fiorio  acid,  when  heated  to  100^  0.  (212^  F.))  loses  a 
molecule  of  water  and  changes  into  metahoric  acid;  by  prolonged  heating  to 
140^  a  (284®  F.),  or  in  a  dry  current  of  air  to  160°  C.  (320®  F.),  it  loses  still 
more  water  and  becomes  pyroharic  add;  finally,  by  ignition,  it  swells  up  and 
loses  all  the  combined  water,  leaving  boric  oceids,  6,0g.  Boric  acid  is  a  weak 
acid,  or  may  even  act  as  a  base.  Thus,  with  sulphuric  and  phosphoric  acids  it 
forms  compounds  which  may  be  considered  as  salts.  Its  compounds  with  bases, 
when  in  solution,  are  readily  decomposed  by  other  acids,  but  at  a  red  heat  boric 
oxide  will  displace  manv  of  the  stronger  but  more  volatile  acids.  *'  An  aqueous 
solution  of  boric  acid  should  not  be  precipitated  by  test  solutions  of  chloride  of 
barium  (sulphate),  nitrate  of  silver  with  nitric  acid  (chloride),  sulphide  of  ammo- 
nium (lead,  copper,  iron,  etc.),  or  oxalate  of  ammonium  (calcium).  A  fragment 
heated  on  a  clean  platinum  wire  in  a  non-luminous  flame  should  not  impart  to  the 
latter  a  persistent  yellow  color  (sodium  salt)."   U.  S. 

Boric  acid  b  to  be  tested  especially  for  hvdrochloric  acid  and  for  common  salt 
Their  presence  is  shown  by  acidifying  the  solution  with  nitric  acid  and  adding  silver 
nitrate,  when  a  turbidity  will  appear.  Sulphuric  acid  and  sodium  sulphate,  if 
present,  are  indicated  by  a  test  with  barium  chloride  solution.  Iron  is  indicated  by 
potassium  sulphocyanate,  which  gives  a  red  color ;  lead  and  copper  by  the  test  with 
sulphuretted  hydrogen  gas.  M.  SchHuff^le,  of  Paris,  has  drawn  attention  to  a 
commercial  boric  acid  containing  lead.  (iV.  /?.,  July,  1877.) 

Medical  Properties  and  TJsei.  The  action  of  boric  acid  upon  the  system  is 
not  well  known,  but  it  probably  is  identical  in  its  physiological  and  remedial  powers 
with  borax,  except  that  it  is  more  powerful.  It  has  not  as  yet  been  much  used  in- 
ternally, but  is  commended  by  Dr.  Wm.  Warren  Oreene  {Bost  Med.  and  Sury, 
Jour.f  ciii.  197)  in  chronic  cystitis  and  prostatitis,  in  diphtheria,  in  chronic  dys- 
pepsia with  fetid  eructations,  and  in  septic  diseases.  He  gives  it,  usually,  in  doses 
of  thirty  grains,  in  cachet,  and  has  exhibited  a  drachm  every  four  hours  without  pro- 
ducing any  ill  effiect  Whether  boric  acid  is  a  poison,  and,  if  so,  in  what  doses, 
cannot  yet  be  considered  as  determined.  Cyon  found  that  three-drachm  doses  of 
it  produce  in  dogs  no  pronounced  effects  (^St.  Louis  Clin.  Record^  Sept  1881). 
Mododewkow  is  stated  to  have  had  two  fatal  cases  of  poiBoning,  but  as  in  one  case 
a  lumbar  abscess,  in  the  other  a  pleuritic  cavity,  was  freely  washed  out  with  a  five 
per  cent  solution  of  the  add,  it  is  possible  that  the  fatal  collapse  may  have  been  the 
result  of  the  operation.  Mr.  F.  A.  Monckton  (^Gin.  Lancety  March,  1886)  asserts 
the  value  of  boric  acid  in  diabetes. 

When  used  externally,  boric  acid  acts  as  a  detergent,  soothing,  and  disinfecting 
substance.  It  is  said  to  be  almost  free  from  irritant  properties,  and  to  afford  a 
superior  substitute  to  carbolic  acid  in  antiseptic  surgery.  in  erysipelatous  infiam- 
mations,  foul  ulcers,  and  similar  external  disorders,  ihe  saturated  aqueous  solutioui 
or  an  ointment  of  the  acid,  may  be  continuously  applied.    Some  trouble  has  been 

*  AntihaeUrid:  The  Antibaoteride  of  C.  Apohmann  is  made  by  heating  33S  parts  of  borax  with 
198  of  glaoose,  and  a  small  amount  of  water.  When  the  fusion  is  complete,  124  parts  of  boric  add 
are  added,  with  constant  stirring,  until  dissolved,  and  the  liquor  is  evaporated  at  a  gentle  heat  until 
it  solidifies  when  run  on  a  cold  plate.  The  resulting  mass  is  soil  and  translucent,  forming  an 
antiseptic  said  to  be  suitable  for  the  preservation  of  provisions.  Its  oomposition  is  represented 
by  the  formula  CeHuOeNafBiOrySHsBOs.  {A.  J.  P.,  1884,  697.)  It  is,  however,  not  proved  that 
the  habitual  use  of  food  preserved  by  boric  compounds  is  frre  from  danger. 
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experienoed  in  having  this  olDtment  made  properly,  owing  to  tlie  tendency  of  the 
crystals  of  bono  acid  to  slip  from  under  the  pestle,  rendering  the  process  of  pal- 
Teriaation  very  tedions.  When  triturating,  it  is  very  necessary  to  have  the  add  in 
an  impalpable  powder  before  inoorporating  with  the  fatty  body ;  the  gradual  ad« 
dition  of  ether  to  the  acid  has  been  suggested  as  a  yaluable  aid  to  trituration. 
Bono  add  ointment  (Lister's)  is  made  from  one  part  each  of  boric  acid  and 
white  wax,  two  parts  each  of  ou  of  sweet  almonds,  and  paraffin. 
Ojf.  /Vsp.  Br,  Ungnentom  Aoidi  Bond. 

ACIDUM  CARBOLICUM.  Z7./8f., -Br.    QxrboUe  Aeid.    {Phmd.) 

Ct  H»  HO  ;  94.  (Iq'}.dOh  GAS-BQl'I^M.)  Cu  H«  d ;  94. 

A  product  of  the  distillation  of  coal-tar  between  the  temperatures  of  180^-190^ 
C. r356°-374*» F.).  U.S. 

An  add  obtained  ftom  ooal-tar  oil  by  fractional  distillation  and  subsequent 
purification.  Br. 

Acidam  Phenienm  8.  Phenylionm  CrystaniMitiuii ;  Phenio  Add:  PheojHo  Aoid;  Phenol j 
Phenylio  Aleohol;  Aeide  oarlMliqae,  Hydrate  de  Ph^nyle,  Aoide  ph^niqiie,  Fr.;  Carboltiiare^ 
Phenjls^are,  Phenjlalkohol,  O. 

This  important  medicine  is  officinal  in  the  British.  Pharmacopoeia,  and  was  recog- 
nised by  our  own  in  1870.  It  was  diseoYered  in  1834,  in  the  tar  of  coal,  bj 
Bunge,  who  gave  it  the  name  of  carbolic  acid.  In  1841,  it  was  thoroughly  invefr 
tigated  by  Laurent,  by  whom  it  was  considered  as  the  hydrated  oxide  of  a  peculiai 
compound  radical  called  phenyl  (from  fatvw^  I  show),  and  therefore  described  by 
die  name  of  hydrated  oaSde  of  phenyl.  Its  acid  properties,  however,  having  been 
subsequently  reoc^ized,  it  received  the  name  of  phenic  acid;  but,  out  of  consid- 
eration for  the  original  discoverer,  chemical  writers  generally  adhere  to  the  title  he 
gave  it  of  carbolic  add.  When  on  the  subject  of  its  compodtion,  we  shall  have 
oocadon  to  show  that,  although  more  closely  related  chemically  with  the  alcohok 
than  die  adds,  it  belongs  to  a  peculiar  class  known  in  common  as  phenoU. 

Pzeparatloil.  For  the  commercial  preparation  of  carbolic  acid  that  portion  of  the 
heavy  oil  of  coal-tar  is  taken  which  distils  over  between  165^  C.  (329''  F.)  and  190"^  C. 
(374^  F.)  (^Deadoff).  One  or  two  rectifications  of  this  oil  serve  to  concentrate  the  car^ 
Dolio  add  greatly.  A  brown  oil  obtained  in  this  way  is  used  directly  as  crude  carbolic 
add.  (See  Acidvm  Oarbolieum  Onidum.)  If  this  be  well  mixed  with  strong  soda 
solution,  a  crystalline  mass  of  sodium  phenol  will  separate,  from  which  fiuid  hydro- 
carbons and  other  impurities  can  be  poured  off.  This  sodium  phenol  can  then  be 
heated  to  about  170^  G.  (338^  F.)  without  decomposition,  whereby  many  of  the 
adhering  compounds  distil  off  or  are  decomposed.  After  this  roasting,  the  sodium 
phenol  is  dissolved  in  10  parts  of  water,  whereby  still  other  foreign  substances  are 
separated.  An  amount  of  hydrochloric  or  dilute  sulphuric  acid  calculated  from  a 
q^dal  test  with  a  small  portion,  as  just  sufficient,  is  then  added  in  order  to  set  the 
carbolic  add  free.  It  separates  as  an  oily  layer  upon  the  surface,  and,  after  being 
washed  with  a  saturated  solution  of  common  salt,  is  dried  over  chloride  of  calcium 
and  again  distilled.  The  product  so  obtained  crystallizes  out  largely  on  a  cooled 
smr&ee,  and,  after  removing  the  crvstals  from  adhering  liquid,  and  drjring  them  by 
pressure,  they  are  again  submitted  to  the  same  process  of  distillation.  Only  by 
such  a  detailed  procedure  can  carbolic  add  be  separated  from  its  homologues,  like 
CTOSol  (cresylic  add),  C^H/CH,)OH,  which  accompany  it,  smell  exactly  like  it, 
and  boil  between  185*=»  (J.  (365^  F.)  and  200*^  C.  (392*  F.). 

For  the  pr^Muration  of  crystalliz^  phenol,  Bickerdike  (Chem.  Niswi,  xvi.  188) 
leeommendB  that  1  or  2  per  cent  of  anhydrous  cupric  sulphate  be  added  to  the 
commercial  add  distillate;  this  is  then  distilled,  when  the  dehydrated  phenol  solidi- 
fies at  16°  C.  (60-8*^  F).  Prof  Church  {Chem.  News,  Oct.  13,  1871)  proposes  to 
prepare  pure  carbolic  add  by  agitating  the  best  commercial  product  with  20 
psrts  of  water,  siphoning  off  the  clear  eoluUon  from  the  undissolved  portion  which 
retains  the  impurides,  and  adding  to  the  solution  pure  common  salt  to  saturation, 
when  the  purified  add  rises  to  the  top,  and  may  aftierwards  be  dehydrated  by  dis- 
tillation with  lime. 
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CoHimeroial  Forms.  In  one  of  his  pablieations  in  referenoe  to  carbolio  acid,  Dr. 
F.  Craoe  Calvert,  to  whom  probably,  more  than  any  other  person,  is  owing  the  in* 
trodnction  of  this  subetanoe  into  nse  in  Great  Britain  and  the  United  States, 
informed  ns  that  the  earbolic  aoid  obtained  by  Laurent,  melting  at  34^  C.  (93^  F.), 
and  boiling  at  186^  0.  (367°  F.))  was  not  quite  pare.  By  saocessiTe  steps  of  im* 
provement  in  the  process  employed  by  the  manufkctortng  house  at  Manchester  with 
which  he  is  connected,  they  had  at  length  succeeded  in  preparing  the  pure  crys- 
tallized acid,  without  color  or  sulphurous  odor ;  but,  unfortunately,  this  statement 
is  not  accompanied  with  an  account  of  the  means  by  which  the  end  had  been 
attained.  As  the  products  of  this  factory  are  those  now  generally  used,  a  brief 
notice,  derived  from  the  same  source,  of  the  forms  of  the  drug  prepared  by  them, 
and  now  circulating  in  the  market,  is  desirable.  1.  A  pure  acid  is  prepared, 
crystallising  in  white  prismatic  crystals,  but,  as  usually  sold,  in  a  white,  hard,  fused 
mass,  which  differs  from  Laurent's  in  being  soluble  in  20  parts  of  water  instead 
of  33  parts,  fusible  at  41<>  C.  (106°  F.)  instead  of  34°  C.  (93°  F.),  and  boiling  at 
182°  C.  (359°  F.)  instead  of  186°  C.  (367°  F.).  This  should  be  preferred  for  in^ 
temal  use.  2.  The  second  form  is  less  pure.  Like  Laurent's,  it  is  white,  solid^ 
and  fusible  at  34°  G.  (93°  F.),  and  may  be  employed  for  external  purposes,  whether 
in  medicine  or  surgery.  3.  A  third  quality  is  known  in  commerce  as  solution 
No.  4,  which  is  not  orystallisable  at  ordinary  temperatures,  and  contains  at  least  1(1 
per  cent  of  water,  with  varying  quantities  of  homologous  adds.  4.  The  fourth  and 
cheapest  form  is  that  of  a  nearly  colorless  liquid,  which  is  a  mixture  of  oarboUo 
and  cresylic  acids.  Diluted  with  100  parts  of  water  or  more,  it  may  be  used  for  the 
coarser  antiseptic  and  disinfecting  purposes  out  of  doors,  as  in  cess-pools  and  sewere. 
Besides  these  forms  of  carbolic  acid,  which  issue  from  the  manufacturing  establish-* 
ment  of  the  Messrs.  Calvert,  there  are  others  from  different  sources,  generally  in 
the  liquid  state,  which  are  usually  of  a  brownish  color,  and  consist  of  mixtures  of 
carbolic  acid  with  cresylic  acid,  coloring  matter,  etc.,  and  of  which  carbolic  acid 
often  constitutes  but  a  small  proportion.  These  are  often  imported  from  Qermany, 
They  should  not  be  used  internally ;  but,  for  disinfectant  and  antiseptic  purposes, 
they  are  probably  equal  to  solutions  of  the  pure  acid,  as  the  cresylic  aoid  b  said  to 
be  quite  as  powerfully  disinfectant  as  the  carbolic,  if  not  mora  so. 

These  impure  liquors  are  sold  sometimes  under  the  improper  name  of  eoaJ* 
far  crecuote.  They  are  recognised  in  the  U.  S.  PharmacopoBia  under  the  name  of 
'*  Acidum  Garbolicum  Crudum."  (See  the  next  artide.^ 

Properties.  Carbolic  acid,  in  its  pure  state,  is  a  solid  at  ordinary  temperatures, 
erystallicing  in  minute  plates  or  long  rhomboidal  needles,  white  or  colorless,  of  a 
peculiar  odor  rooalling  that  of  creasote,  and  an  acrid  burning  taste.  Its  sp.  gr.  ia 
1*065.  {Lemaire,)  It  is  apt  to  be  colored  pinkish  or  brown,  under  the  influence 
of  light  and  air.  This  reddening  has  been  ascribed  to  various  causes,  such  as  am- 
monia and  ammonium  nitrite  in  the  air,  rust-spots  in  the  tinned  iron  vessels,  or  alkali 
in  glass  vessels,  organic  matter,  etc. ;  it  is  probably  due  to  several  of  these  causes, 
one  or  more  acting  at  the  same  time.  Demant  recommends  the  removal  of  the  red 
color  by  adding  to  89  parts  of  the  melted  acid  11  parts  of  alcohol,  subjecting  the 
mixture  to  fteeiing,  and  then  draining  off  the  portion  remaining  liquid.  Perfectly 
white  crystals  can  be  thus  obtuned.  A  slight  discoloration  does  not  interfere  with 
any  of  the  medical  uses  of  the  acid.  Carbolic  acid  deliquesces  on  exposure,  and 
becomes  liquid ;  and  the  presence  of  water  in  the  smallest  proportion  causes  it  to 
liquefy.  It  is  customary  to  add  10  per  cent,  of  water  or  glycerin  to  carbolic  add  for 
dispensing,  as  it  is  more  convenient  to  use  in  a  liquid  form.  (See  p.  64.)  "  When  diluted 
it  has  a  sweetish  taste  with  a  slightly  burning  after-taste,  and  a  neutral  reaction.** 
IT,  S.  When  quite  pure  it  melts  at  41°  C.  (106°  F.),  forming  an  oily-looking,  color- 
less  liquid,  and  boils  at  182°  C.  (359°  F.).  {Calvert,)  But,  as  often  met  with,  ita 
point  of  fusion  is  lower,  and  that  of  volatilisation  higher,  than  those  named.  "  The 
crystals  melt  at  36°-42°  C,  (96-8°-107-6°  F.),  and  boU  at  181°-186°  C.  (357-8*» 
-366*8°  F.),  the  higher  melting  and  lower  boiling  points  being  those  of  the  pure 
and  anhydrous  acid.  On  continued  heating,  the  acid  is  completely  volatilised."  IT.  S. 
The  Britbh  gives  its  melting  point  at  35°  C.  (95°  F.),  and  its  boiling  point  at  ISB"^ 
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C.  (370^  F.),  both  Phan&fteopoeias,  therefore,  adttitting  eoDsiderable  impurity. 
Oubolic  acid  is  inflammable,  bartting  with  a  reddish  flame.  The  phine  of  polariaa^ 
tkm  of  a  ray  of  polariied  light  is  not  aflieoted  by  it.  **  Carbolio  add  is  soluble  in  20 
parts  of  water  at  16^  C.  (59^  F.).  100  parts  of  the  eiystals  are  lionefied  by  the 
addition  of  about  5  parts  of  water ;  this  liquid  is  rendered  turbid  by  tne  further  ad- 
ditioii  of  water,  until  2000  parts  have  been  added,  when  a  stable  and  dear  solution 
is  formed.  It  is  very  soluble  in  alcohol,  ether,  ehloroform,  benzol,  disulphide  of  car- 
bon, oommerdal  and  absolute  glycerin,  and  fixed  and  volatile  oils."  U,  8.  Its  solu- 
Inlity  in  water  increases  on  heating  the  water ;  at  84^  0.  (183*2^  F.),  both  liquids 
are  misdble  in  all  proportions.  Its  solution  is,  if  pure,  colorless,  and  remains  so; 
bnt,  if  impure,  i^  colored  brownish  by  exposure,  it  is  but  slightly  soluble  in  cold 
petroleum  benain,  but  dissolves  largely  on  heating. 

Though  neutral  to  test-paper,  it  combines  feebly  with  salifiable  bases ;  its  salts 
bdng  decomposed  by  carbonic  acid,  and  those  with  the  alkalies  having  an  alkaline 
teaetion.  The  oarbolate  of  potassium  is  said  to  be  decomposed  even  by  water. 
mtric  acid  converts  it  int6  picric  acid,  for  the  manufacture  of  which  it  is  largely 
used.  It  reduces  many  metaiiic  salts,  espedally  those  of  silver  and  copper,  and 
coagulates  collodion.  Bromine  water,  added  in  excess  to  a  weak  solution,  produces 
a  flocculent  white  precipitate.  This  precipitate,  which  consists  of  tribromphenol, 
is  so  insoluble  that  it  separates  even  in  the  most  dilute  solutions,  and  affords  an 
eztreiDely  delicate  test.  In  24  hours  a  solution  containing  but  -rir^ir  ^^  phenol 
gives  the  reaction.  (Allen,  Cbm.  Org.  Analyns,  2d  ed.,  ii.  p.  540.)  If  an  aqueous 
sohitioD  ci  phenol  be  gently  warmed  with  ammonium  and  solution  of  sodium  hypo- 
dilorite  (avoiding  exoess),  a  deep  blue  color  is  obtained,  which  is  lasting,  but  turns 
to  red  on  addition  of  acids.  Solutions  containing  1  part  of  phenol  in  5000  of  water 
react  well  when  20  Co.  are  employed.  Much  smaller  quantities  give  the  reaction 
after  a  time.  (Ibid.y  p.  539.)  Ferric  chloride  (avoidins;  excess)  gives  a  fine  violet 
color,  by  which  1  part  of  phenol  in  3000  of  water  can  be  detected.  The  presence 
even  of  neutral  salts  often  interferes  with  this  reaction. 

Carbolio  acid  in  solution  coagulates  albumen  and  collodion,  arrests  fermentation,, 
instantly  destroja  the  lower  forms  of  vegetable  and  animal  life,  and,  in  very  small 
proportion,  prevents  mouldiness  in  v^etabie  juices,  and  protects  animal  substances 
against  putrefaction. 

The  substances  with  which  carbolio  add  is  most  likely  to  be  confounded  are  cresy^ 
lie  add  and  creasote,  the  former,  like  it,  extracted  from  coal-tar,  the  latter  from  wood- 
tar  exdusivdy.  As  cresylic  add  is  i  ncapable  of  ciystallizing  at  ordinary  temperatures,, 
the  two  cannot  be  confounded  in  the  solid  state,  and,  as  before  observed,  its  presence- 
in  the  liquid  state  is  of  little  consequence ;  as  its  virtues  are  of  the  same  kind,  and* 
at  least  equal.  Its  boiling  point,  however,  is  considerably  higher  than  that  of  car- 
bolic acid,  bdng  about  400^ ;  and  it  may,  therefore,  be  supposed  to  be  present  In 
any  suspected  fiquid  which  will  not  crystallize  at  any  common  temperature,  or  boil 
under  202<'  C.  (395''  F.)  to  204''  C.  (400''  F.).  It  is  also  distinguished  by  being 
leas  aolnble  in  water,  ammonia,  glycerin,  and  solution  of  soda  than  is  the  case  with  car- 
kAc  add,  but  it  is  more  soluble  in  petroleum  benzin.  (Allen.)  (A. «/.  P.,  Jan.  1 879.) 
Oeasote  is  distinguished  by  its  lower  density,  its  liquid  form,  and  higher  boiling 
point ;  by  its  insolubility  in  strong  ammonia,  or  in  6  per  cent  soda  solution,  as  well 
as  it8  insolubility  in  pure  glycerin  (see  OreasoturrC) ;  by  not  coi^lating  collodion 
and  albumen ;  and  by  the  different  effects  on  it  of  strong  nitric  add,  which  with 
carbolic  add  produces  pure  picric  or  trinitrophenic  add,  and  with  creasote,  oxalic 
acid,  resinous  matter,  and  but  a  small  proportion  of  picric  acid.  (Calvert,  Lancet^ 
1863,  p.  523.)     Carbolio  add  differs  also  in  having  no  effect  on  polarized  light 

The  eommereial  carbolic  add  powders  and  liquids  all  contain  not  only  cresylic  acid, 
hot  also  nearly  inadtive  and  valndess  neutral  tar  oils,  and  it  is  important  to  be  able 
to  deftranine  the  percentage  of  the  tar  acids  and  that  of  nmple  tar  oih  in  a  com- 
aeidal  sample.  Prof.  John  Muter  (A  J.  P,y  Nov.  1887,  p.  581)  has  worked 
e«t  a  simple  method  for  this,  based  upop  the  following  four  observed  facts :  1st, 
phead,  cresol,  and  thdr  homologues  are  completdy  soluble  when  shaken  up  with  a 
5  per  cent  solatioo  of  sodium  hydrate;  2d,  liquefied  phend  and  the  corrtoponding 
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oresol  are  insoluble  in  a  saturated  solution  of  sodium  chloride ;  3d,  in  the  preaenoe 
of  a  sufficient  excess  of  alkali  even  a  largely  diluted  solution  may  be  boiled  down 
without  the  lightest  appreciable  loss  of  phenol  or  cresol ;  4th,  tar  oils  and  naphtha- 
lene are  only  very  slightly  dissolved  bv  alkali,  and  may  be  perfectly  removed  from 
the  solution  by  agitating  it  with  beniol. 

Prof.  E.  W.  Davy  proposes  as  a  test  for  carbolic  acid,  sulpjbo-molybdio  acid  made 
by  dissolving  1  part  of  molybdic  acid  in  10  or  even  100  parts  of  pure  concentrated 
sulphuric  acid ;  3  or  4  drops  of  this  solution  are  added  to  the  carbolic  acid  plaoed 
on  white  porcelain :  a  beautifal  blue  coloration  will  be  produced  upon  standing,  pai^ 
ticularly  if  gently  heated ;  if  this  reagent  is  applied  to  wood  creasote  in  aqueous  so- 
lution, a  brownish-red  color  is  produced.  Carbolic  acid  in  creasote  may  be  detected 
by  distilling  an  aqueous  solution  of  the  mixture :  the  first  portion  of  the  distillate 
will  give  the  creasote  reaction,  the  last  portion  that  for  carbolic  acid.  (P.  J,  Tr^ 
June  22, 1878.) 

*'  One  volume  of  liquefied  carbolic  acid  containing  5  per  cent  of  water,  fomis 
with  one  volume  of  glycerin  a  dear  mixture,  which  is  not  rendered  turbid  by  the 
addition  of  3  volumes  of  water  (abs.  of  creasote  and  cresylic  acid).  The  amouitt 
of  water  contained  in  a  solution  of  carbolic  acid  may  be  determined  by  agitating  the 
solution  in  a  graduated  cylinder,  with  an  equal  volume  of  chloroform.  After  stand- 
ing, the  upper  layer  consists  of  the  water  contained  in  the  mixture."  U.  S. 

OoinpositioiL  The  view  of  the  composition  of  carbolic  acid,  now  nnivexsally  ao- 
oepted,  is,  that  it  is  the  hydroxyl  (OH)  derivative  of  benaene,  C^ H^,  and  its  ^rmola 
would  therefore  be  C^H^jOH.  This  would  ally  it  to  the  alcohols,  and  it  may  be  com- 
pared in  fact  to  what  are  known  as  tertiary  alcohols.  The  primary  alcohols,  like 
ethyl  alcohol,  C^H^OH,  yield  corresponding  aldehyds  and  acids  on  oxidation.  The 
counterpart  of  these  in  the  aromatic  series  are  the  aromatic  alcohols,  like  C«Hj.GH,OH, 
which  yields  benioic  acid,  CgU^GOOH,  on  oxidation.  The  name  phenols  has  there- 
fore been  given  to  these  derivatives  in  which  H  of  the  benxene  group  is  replaced 
by  OH.  It  is  commonly  called  carbolic  acid,  but  its  claims  to  be  considered  as  an 
acid  are  very  feeble ;  as,  though  it  combines  with  salifiable  bases,  it  is  incapable  of 
neutralizing  the  alkalies,  does  not  affect  the  color  of  litmus,  and  may  be  separated 
from  its  combinations  with  great  facility,  sometimes,  it  is  asserted,  even  by  water. 
Shaken  in  the  liquid  form  with  one-fourth  of  water,  and  cooled  to  40^  F.,  it  crystal- 
lises  in  the  form  of  a  hydrate,  C,H5,0H+  H,0,  which  fuses  at  17°  C.  (62-6**  F  ). 

Medical  Properties  and  TTsei.  Carbolic  acid,  in  the  liquid  form,  is  lociedly  power- 
fully irritant  and  anaasthetic,  and,  applied  undiluted  to  the  skin,  causes  a  sharp  pain 
followed  by  numbness,  and  accompanied  with  a  whiteness  of  the  surface,  due  to  the 
coagulation  of  albumen.  In  contact  with  mucous  surfaces  it  acts  in  the  same  way, 
and  if  continued  long  enough  may  produce  a  superficial  caustic  effect  Taken  in- 
ternally in  large  quantities,  and  in  a  concentrated  state,  it  operates  as  an  irritant  nar- 
cotic poison,  and  has  in  a  large  number  of  cases  caused  death.  Even  when  it  is 
applied  externally  its  absorption  may  lead  to  a  fatal  result.  The  symptoms  after  the 
ingestion  of  a  lethal  dose  are  usually  developed  very  rapidly ;  indeed,  death  has  oc- 
curred in  two  or  three  minutes,  the  patient  dying  in  immediate  collapse.  Afta 
smaller  amounts  the  8ymptoms,which  may  be  delayed  for  several  minutes,  are  nauBea, 
cold  sweats,  marked  pallor  of  the  skin,  stupor  rapidly  deepening  into  complete  in* 
sensibility,  a  feeble  pulse,  which  is  usually  rapid,  but  has  been  in  some  cases  much 
slower  than  normal,  and  great  disturbance  of  the  breathing.  The  respirations  are 
usually  hurried  and  shallow,  often  veiy  irregular,  sometimes  paroxysmally  arrested. 
There  is  usually  paralysis  both  of  sensation  and  motion,  but  in  some  cases  violent 
epileptiform  convulsions  have  occurred.  An  almost  diagnostic  symptom  is  a  blackish 
coloration  of  the  urine.  In  severe  poisoning  the  latter  fluid  is  apt  to  contain  both 
albumen  and  tube-casts.  Half  an  ounce  of  carbolic  acid  has  caused  death,  and  one  and 
a  half  ounces  have  been  recovered  from.  When  carbolic  acid  is  employed  externally 
the  dark  discoloration  of  the  urine  is  especially  marked,  and  its  presence  should  be 
the  signal  for  disuse  of  the  remedy.  When  in  sufiicient  concentration,  carbolic  aoid 
produces  a  fatal  paralysis  of  all  the  higher  tissues  of  animal  life.  In  poisoning  with 
It  the  death  seems  to  be  most  generally  due  to  paralysis  of  the  respiratory  central  { 
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although  the  heart  shares  in  the  deleterioiu  effect  of  the  drug,  and  in  some  cases 
the  fatal  issae  appears  to  have  been  produced  bj  syncope.  The  lesions  found  ader 
death  have  been  whitish  or  blackish  corrugated  spots  on  the  gastric  mucous  mem- 
brane, imperfect  coaguiabititj  of  the  blood,  and  in  some  instances  fatty  degeneration 
of  the  hepatic  ceil  and  of  the  renal  epithelium. 

In  therapeutic  doses  carbolic  acid  has  no  appreciable  effect  upon  the  general  system. 
It  is  certainly  absorbed  and  probably  eliminated  by  all  the  emunctories,  being  especially 
abandant  in  the  urine,  and  having  been  found  by  Lemaire  in  the  breath  of  animals 
which  had  been  poisoned  with  it.  As  an  internal  medicament  carbolic  acid  is,  at 
present,  used  almost  solely  for  iia  sedative  influence  upon  the  gastio-intestinal  mu- 
cous membrane  and  its  antifermentative  action  upon  the  contents  of  the  primsB  vias. 
It  is  especially  useful  in  vomiting  or  diarrhoea  when  dependent  upon  excessive  irrita- 
bility of  the  gastric  or  intestinal  mucous  membrane.  In  yeasty  vomiting,  in  flatu- 
lence, in  diarrhoea  with  offensive  passages,  in  the  fermentative  diarrhoea  connected 
with  intestinal  dyspepsia,  it  is  very  valuable  in  doses  of  from  one  to  three  drops,  not 
tfftener  than  once  in  two  hours.  Dr.  Kempster  speaks  of  it  as  being  successfully 
ased  in  the  State  Lunatic  Asylum  at  Utica  in  sluggishness  of  the  bowels  with  offen> 
«ive  breath ;  and  in  all  instances  of  fetid  eructation,  or  extremely  offensive  flatulent 
discharges  per  anum,  it  would  be  very  apt  to  afford  relief. 

By  iar  the  most  important  property  of  carbolic  acid,  both  as  a  therapeutic  and 
sanative  agent,  is  its  destructive  influence  over  the  lower  grades  of  organic  life, 
whether  vegetable  or  animal.  In  a  solution  containing  only  one  part  of  the  acid 
m  500  of  water,  it  instantly  destroys  vegetable  mould,  both  plant  and  spores, 
and  operates  with  equal  destructiveness  upon  minute  or  microscopic  animalcules. 
Hoppe-Seyier  gives,  as  the  result  of  his  observation,  that  all  inferior  organisms  perish 
in  a  liquid  containing  1  per  cent,  of  the  acid.  (Arch,  Gin,,  1873,  p.  633.)  Rosen- 
bach  injected  dogs  and  rabbits  with  unhealthy  pus  with  and  without  admixture  of 
carbolic  acid ;  and  found  that  death  generally  followed  in  the  former  case,  while 
with  the  addition  of  5  per  cent,  of  carbolic  acid  no  permanent  injury  resulted.  {Med» 
Reeardj  1873,  p.  427.)  Through  this  power,  it  checks  the  different  proper  fer- 
mentations, including  the  putrefactive,  and  thus  acts  powerfully  as  an  antiseptic  or 
diainiecdng  agent  In  sufficient  concentration  it  is  undoubtedly  capable  of  destroy- 
ing germs  of  various  diseases.  Experiments  have  determined  that,  mixed  with  vac- 
dne  matter  in  the  proportion  of  2  per  cent.,  it  entirely  destroys  its  efficacy ;  while 
in  a  much  smaller  proportion  it  has  no  effect.  (Arch.  Gdn.^  1873,  p.  632.) 

But  it  is  more  as  a  topical  than  as  an  internal  and  systemic  remedy  that  carbolic 
acid  has  been  used ;  and  its  employment  in  this  way  has  reference  in  general  to  its 
antiseptic  and  antizymotic  property.  As  regards  the  mere  correction  of  offensive 
odor,  by  decomposition  or  neutralisation  of  the  effluvia  on  which  the  odor  depends, 
there  are  other  medicines  much  more  energetic  than  carbolic  acid,  as  chlorine,  bro- 
mine, and  permanganate  of  potassium.  Indeed,  the  probability  is  that  it  exercises 
no  deodorising  influence  beyond  that  of  merely  disguising  the  smell  of  the  offensive 
exhalations  by  its  own  bad  odor.  Its  real  action  is  upon  the  cause  of  the  exhala- 
tions. Most  of  these  offensive  odors  depend  upon  a  species  of  fermentation,  the 
putrefactive  for  example,  and  carbolic  acid,  even  in  very  dilute  solution,  is  power- 
fully destructive  of  the  organisms  which  cause  fermentations,  and  consequently  acts 
much  more  by  preventing  putrefactive  exhalations,  than  by  destroying  them.  A 
piece  of  offensive  animal  matter  is  less  speedily  deodorized  by  carbolic  acid  than  by 
permanganate  of  potassium ;  but  the  former  in  a  short  time  entirely  suppresses  the 
patre&ction,  and  the  matter  consequently  ceases  to  smell  because  it  ceases  to 
putrefy ;  whereas  under  the  mere  chemical  agent  it  is  only  by  its  constant  presence 
that  the  odor  is  prevented,  and  the  putrefaction  goes  on  unchecked. 

Through  its  parasiticidal  influence,  carbolic  acid  is  highly  useful,  as  a  local  appli- 
cation, in  all  the  diseases  which  are  connected  with  or  dependent  on  the  presence 
of  microscopic  plants  or  animals.  Hence  its  use  in  scabies,  in  which  it  destroys 
the  itch  insect,  in  the  different  forms  of  porrigo  and  trichosis,  in  pityriasis  versi- 
color, in  the  thrush  of  infants,  and  in  all  cases  of  minute  vermin  affecting  the 
human  body.    In  these  cases  it  is  applied  to  the  parts  affected  in  weak  solution^ 
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or  in  the  form  of  ointment,  but  care  must  be  taken  to  avoid  poisoning  by  it 
Offensive  diphtheritic  exudations,  putrid  ulcers  wherever  they  can  be  reached,  and 
suppuration  with  a  similar  offensive  odor,  whether  on  the  outer  surface,  or  from 
the  mucous  passages,  as  of  the  nose,  bronchial  tubes,  ezterual  meatus,  urinary  out- 
lets, the  rectum,  and  the  vagina  in  females,  afford  similar  indications  for  its  use. 
Its  use  as  a  vermicide  is  too  dangerous  to  be  justifiable.  It  u  a  very  valuable 
remedy  in  the  treatment  of  compound  fractures,  and  other  surgical  or  accidental 
wounds.  As  success  in  the  so-called  antiseptic  surgery  is  dependent  upon  dose 
attention  to  numerous  details,  the  reader  is  referred  to  works  upon  antiseptic  surgeiy 
tor  further  information  upon  the  subject.  It  has  been  highly  recommended  as  a 
dentifrice  in  carious  teeth  with  offensive  breath,  and  to  keep  the  teeth  and  g^ums 
clean  from  tartar  or  other  morbid  deposit,  consequent  upon,  or  at  least  connected 
with,  the  presence  of  minute  parasitic  organisms  in  these  parts.  Introduced  on 
cotton,  in  a  concentrated  liquid  state,  into  the  cavity  of  a  carious  tooth,  it  quickly 
relieves  pain  by  its  local  anmsthetic  action  ;  but  care  must  be  taken  to  prevent  it 
from  touching  the  lips  or  the  internal  surface  of  the  mouth.  In  cases,  too,  of  mor- 
bidly offensive  secretion  in  the  axilla  and  groin,  between  the  toes,  etc.,  it  may  be 
used  in  the  form  of  solution  or  ointment  with  hope  of  benefit. 

Independently  of  its  disinfectant  properties,  it  may  be  employed  locally,  in  weak 
solution,  as  a  gentle  irritant  or  alterative,  or  concentrated,  as  a  mild  escbarotio,*  in 
chronic  indolent  or  flabby  ulcers,  or  in  those  of  a  specific  character,  as  the  syphilitic, 
in  cutaneous  eruptions  independent  of  cryptogamic  cause,  and  in  non-suppurative 
chronic  or  even  acute  inflammation  of  the  mucous  membranes,  as  in  common 
anpna.     In  scalds  and  bums  it  is  said  to  have  proved  very  useful. 

The  treatment  of  carbolic  acid  poisoning  is  very  important,  but  hitherto  has 
usually  not  been  satisfactory.  When  circumstances  favor,  the  stomach  pump  or 
the  india-rubber  tube  siphon  should  be  at  once  employed ;  the  benumbing  of  the 
stomach  being  such  that  emetics  usually  will  not  act.  M.  Husemann  states,  as  the 
result  of  numerous  experiments,  that  the  alkaline  earths,  given  in  solution,  in  great 
excess,  are  the  best  antidotes ;  and  the  most  suitable  of  these  is  lime  combined  with 
sugar,  in  the  form  of  aaccharcUe  of  lime.  This  may  be  prepared  for  the  purpose,  by 
dissolving  16  parts  of  sugar  in  40  of  distilled  water,  adding  5  parts  of  caustic  lime, 
digesting  it  three  days  with  occasional  agitation,  then  filtering  and  evaporating 
to  dryness.  The  resulting  saccharate  should  be  given  in  solution,  (t/oum.  de 
Pharm.^  1873,  p.  222.)  More  recently,  Baumann  and  Hueter  discovered  that  the  sol- 
uble sulphates,  especially  the  sulphate  of  sodium,  form  with  carbolic  acid  harmless  sul- 
pho-carbolates,  and  are  capable  of  neutralizing  the  poison  even  after  its  absorption 
into  the  blood.  Dr.  David  Cemea  has  confirmed  these  statements  by  a  series  of 
experiments  made  in  the  Pharmacological  Laboratory  in  the  University  of  Penn- 
sylvania, and  it  would  seem  as  though  we  had  a  very  sure  antidote  to  the  poison.f 
There  is  probably  a  union  between  the  two  acids,  resulting  in  the  formation  of  an 
innocuous  sulpho-carbolate.  As  the  sulphates  used  are  innocuous,  they  should  be 
given  both  promptly  and  in  excess. 

The  dose  of  carbolic  acid  is  one  to  three  grains  (0'065-0'20  Om.),  or  of  the 
acid  in  its  concentrated  liquid  form  one  to  three  drops  (0*06-0*18  C.c),  which  may 
be  given  in  half  a  fluidounoe  or  a  fluidounce  of  sweetened  water.  An  excellent  men* 
struum  is  glycerin,  which  dissolves  it  in  all  proportions ;  and  a  preparation  is  at  preaent 
officinal  in  the  British  PharmacopsBia,  consisting  of  an  ounce  of  carbolic  acid  dis- 
solved in  four  fluidounces  of  glycerin,  of  which  about  four  minims  represent  a  grain 
of  the  acid.  From  this  solution  formulas  may  be  readily  prepared,  either  for  internal 
or  external  use,  by  diluting  it  with  water.  An  emulsion  also  may  be  made  by  mixing 

*  Dr.  Robert  Battey,  of  Rome,  Ga.,  in  the  Ainer,  Ptaet.y  Feb.  1877,  saggests  a  oombiDation  witb 
iodine,  as  a  uterine  eecharotic  and  alterative,  nnder  the  name  of  Iodized  Phenol,  vt^^ip^rfA  bj  "gently 
warming  one  onnce  of  oryitalliied  earbolio  acid  with  half  an  onnoe  of  iodine."  This  may  be  dilnied, 
if  neoenary,  with  an  eqoal  bulk  of  glyoerin.  Under  the  name  of  lodated  Phenol  a  weaker  prep- 
aration has  been  osed,  made  by  dissolving  4  grains  each  of  iodine  and  earbolio  aoid  in  10  draobmi 
of  glycerin.  A,  J.  P.,  1886,  p.  14. 

f  Sanflleben  strongly  reoommends  a  miztnre  of  dilated  snlphnrio  aoid  10  Om. ;  madlage  of  gnm 
arabio200  Qm, ;  simple  symp  30  Gm. ;  in  tablespoonfal  dotes,  (xttehr,  d,  AUg*  OetU  V«r,,  1880«  p.  10.) 
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ODe  part  of  the  add  with  eight  parts  of  water  and  one  or  two  parU  of  sngar.  (See 
Gfyeerimum  Addi  OarbolicL) 

For  ezteroal  uae  the  strength  yaries  greatly  aooording  to  the  ohjeet  desired.  When 
applied  with  a  view  to  its  superfctal  escharotio  action,  as  in  gangrenous  or  specific 
nloeny  it  may  be  used  in  the  solid  state  properly  eosftminuted,  or  in  the  strongest 
liquid  form.  In  this  condition  it  may  be  readily  obtained  by  placing  the  bottle  con- 
taining it  in  hot  water.  Bufalini  recommeods  its  combination  with  camphor,  under 
the  name  of  CamphonUed  Phenol^  asBortiog  that  the  camphor  moderates  the  caustic 
and  disoiganising  character  of  the  phenol  without  destroying  its  useftil  effects ;  he 
prepares  it  by  mixing  one  part  of  carbolic  acid  with  two  parts  of  camphor,  allowing 
the  mixture  to  stand  some  hours,  and  purifying  by  washing  with  water;  it  is  a  liquid 
of  reddish  yellow  color,  having  the  smell  of  camphor,  insoluble  in  water,  and  soluble  in 
alcohol  and  ether.  For  the  skin  affections  one  part  of  the  acid  may  be  dissolved  in 
one  hundred  or  two  hundred  parts  of  water;  or  the  impure  liquid  aeid  may  be  used, 
diluted  in  the  same  proportion.  M.  Basin  uses  a  solution  of  one  part  in  forty  parts 
of  aoetio  acid  of  8^  B.,  and  100  of  water,  in  tetter  and  psora,  and  states  that  a 
single  application  will  destroy  the  itch  insect  A  solution  containing  a  grain  to  the 
floidounce  of  water  may  be  used  for  application,  in  the  fbrmof  m*ay,  to  the  fauces, 
larynx,  and  bronchial  tubes,  by  means  of  the  atomizer ;  and  the  strength  may  be 
increased,  if  thought  desirable,  up  to  four  or  five  grains  or  more  to  the  fluidounce. 

Yarioos  fabrics  are  impregnated  with  carbolio  acid  for  surgical  use.  Prof.  Lut^r's 
gauze  may  be  made  by  soaking  a  loose  cotton  cloth  with  a  mixture  of  5  parts  resin, 
7  parts  paraffin,  and  1  part  carbolic  acid.  Prof.  Bruns  improves  upon  this,  making 
a  more  flexible  dressing  by  dissolving  400  grammes  of  powdered  resin  in  2  litres  of 
alcohol,  adding  40  grammes  castor  oil  and  100  grammes  carbolic  acid ;  this  will 
impregnate  2  pounds  of  the  gauze,  which  is  to  be  dried  by  spreading  out  in  the  air. 
(See  also  Lund's  process,  A,  J,  /^.,  Feb.  1874.)  Carbdized  jute  may  he  made  by 
Bosenwasser^s  process  by  soaking  in  a  percolator  1  pound  of  jute  wiih  a  solution  of 
crystallized  carbolic  acid  700  grains,  paraffin  700  grains,  resin  2800  grains,  bensin  3 
pints.  {Am.  Jaum,  Med,  Sci.y  1879,  p.  458.  See  also  iV.  £.,  April,  1879,  and 
April,  1880.)  For  a  gargle  in  diphtheria,  the  sore  throat  of  scarlatina,  etc.,  20 
minims  of  the  liquid  acid  may  be  mixed  with  half  a  drachm  of  acetic  acid  (^r.), 
2  fluidrachms  of  tincture  of  myrrh,  and  6  fluidounces  of  water.  For  burns  and 
scalds  a  liniment  may  be  made  by  rubbing  together  1  part  of  carbolio  acid  and  6 
parts  of  olive  oil,  applied  on  lint.  For  the  dressing  of  oanoerous  and  other  foul 
ulcers,  a  cerate  may  be  used  composed  of  five  grains  of  the  add  rubbed  with  an 
ounce  of  simple  cerate.  There  is  an  officinal  ointment.  A  carbolic  acid  paper,  used 
in  packing  fresh  meats,  in  order  to  preserve  them,  mav  be  prepared  by  melting  5 
parts  of  stearin  with  a  gentle  heat,  stirring  in  thoroughly  2  parts  of  carbolic  acid, 
adding  5  parts  of  melted  paraffin,  stirring  the  mixture  till  it  cools,  and  finally  melt- 
ing, and  applying  in  the  usual  manner  to  the  paper  in  quires.  (  (Memut  and  Drug- 
gift.  Dee.  1871.) 

The  impure  Kqntd  acid  sold  in  the  shops  usually  contains  firom  70  to  90  per  cent 
of  enrfoolic  and  cresylie  acids  jointly  {Sawilh)^  and,  as  the  latter  acid  is  quite  equal 
to  the  former  in  disinfecting  power,  yields,  if  dissolved  in  water  in  the  proportion  of 
1  Co  80  parts,  a  solution  equivalent  on  the  average  to  that  produced  by  dissolving 
1  part  or  the  pure  acid  in  100  psrts  of  water. 

Cff,  Pnep.    Ungventvm  Acicu  Carbolid. 

Off.  Prep,  Br,  Aeidum  Garfaolicum  Liqneikctnm ;  Glyoerinum  Acidi  Garbolici ; 
dnppositoria  Addi  Osiboliei  oum  S^mmm  ;  Uiiguentam  Acidi  Garbc^ieL 

ACIDUM  CARBOLICUM  CRUDUM.  U.8,  Orvde  Carholie  Aoid. 

(I^'{-nt^  gXb»b6l'{-€«h  oeO'dOm.) 

^*  A  liquid  obtained  during  the  distillation  of  coal-tar  between  the  temperatures 
of  170^-190^  C.  (338^-374**  F.),  and  containing  carbolic  and  cresylie  adds  in  vaii- 
able  proportions  tc^ther  with  other  substances.'^  U.  S. 

Aeide  phfrniquft  era,  Fr.;  Robe  CaTf»Mattrt,  (?. 

^"  *  great  proprietj,  we  think,  the  revisers  of  tho  U.  S.  Pharmacopona  have  given 
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a  distinet  heading  to  this  form  of  caibolic  acid,  and  directed  it  to  be  used  only  exter- 
nally ;  for,  while  its  impurity,  and  more  or  less  UDoertain  composition  and  strength, 
Qofit  it  for  internal  employment,  it  is  equally  efficacious  with  the  purer  add  as  a  local 
remedy,  and  may  be  veiy  advantageously  used  for  disinfectant  purposes.  In  addi- 
tion to  what  has  been  said  of  it  in  the  preceding  artide,  the  following  description 
of  it  taken  fVom  the  Pharmacopoeia  is  all  that  is  required  on  the  subject : 

'*  A  nearly  colorless  or  reddish-brown  liquid  of  a  strongly  empyreumatic  and  dis- 
agreeable odor;  having  a  benumbing,  blanching  and  caustic  effect  on  the  skin  or 
mucous  membrane,  and  a  neutral  reaction.  Bromine  water  produces  in  an  aqueous 
solution  of  carbolic  or  oresvlic  acid  a  white  flocculent  precipitate.  Crude  carbolic 
add  should  not  dissolve  in  less  than  15  parts  of  water  at  15^  G.  (09^  F.),  nor  should 
the  solution  have  an  alkaline  reaction  (abs.  of  alkalies).  If  50  volumes  of  crude 
carbolic  acid  be  diluted  with  warm  water  to  measure  1000  volumes,  the  mixture 
well  shaken,  cooled,  and  allowed  to  separate,  the  amount  of  undissolved  impurities 
should  not  exceed  5  volumes,  or  10  per  cent,  by  volume  of  the  crude  ad(L  The 
amount  of  water  in  a  solution  of  crude  carbolic  acid  may  be  determined  by  agitating 
the  solution  in  a  graduated  cylinder  with  an  equal  volume  of  chloroform.  After 
standing,  the  upper  li^er  consists  of  the  water  contained  in  the  mixture.'*   U.  S. 

ACIDUM  CARBOLICUM  LIQUEPACTUM.  Br.    Liqtiefied  Ow- 

boUe  Add. 
(Xg^-nOM  CAB-BOLq[-cOM  LlQ-u^rlcrryM.) 

"  Carbolic  adu  liquefied  by  the  addition  of  10  per  cent  of  water.*'  Br. 

This  is  a  new  officinal  of  the  British  Pharmacopodia,  and  its  introduction  was 
doubtless  due  to  a  practical  use  long  mdde  of  the  same  preparation  in  dispensing,  bo 
as  to  avoid  weighing  the  acid. 

It  is  described  as  a  *"  colorless  or  very  slightly  reddish  or  brownish  liquid  having 
the  taste,  odor,  etc.,  of  carbolic  acid.  Specific  gravity  1064  to  1-067  at  60^  F. 
(15^-5  C).  Boiling  point  gradually  rising  to  a  temperature  not  higher  than  371^ 
F.  (188^-3  C).  It  dissolves  18  to  26  per  cent  of  water  at  60^  F.  (15°-6  C),  yield- 
ing  a  dear  or  nearly  clear  solution,  from  which  any  slight  colored  impurity  contained 
previously  in  the  acid  separates  as  dark  oily  drops.**  Br.  As  one  minim  of  this 
preparation  is  practically  equivalent  to  one  grain  of  the  pure  add,  the  dose  is  one  to 
three  minims. 

ACIDUM  CHROMICUM.  U.  &,  Br.     Chromie  Add. 

CrOs;  100*4«  (Xg'f-DttM  ^HBd'HI-Ct^M.)  CrOt;  50-3. 

Chromic  acid  should  be  preserved  in  glass-stoppered  vials. 

Chromio  Anhydride,  Ohromiam  Trioxide :  Adda  ehromique,  Fr.;  Chromilarei  O. 

This  is  not  a  true  add,  but  an  anhydride.  It  may  be  obtained  by  the  process  offid- 
nal  in  the  British  Pharmaooposia :  ^*  Bichromate  of  Potassium,  30  ounces  (av.) ; 
Sulphuric  Acid,  57  fluidounces  (Imp.  meas.) ;  Distilled  Water,  a  sufficiency.  Dxb- 
solve  the  bichromate  of  potasnum  in  a  mixture  of  50  fluidounces  (Imp.  meas.)  of 
the  water  and  42  fluidounces  (Imp.  meas.)  of  the  acid.  Set  aside  for  twelve  hours, 
and  decant  the  liquor  from  the  crystals  of  acid  sulphate  of  potassium  that  have  sep- 
arated. Heat  the  liquor  to  about  185^  F.  (85^  C),  and  add  the  remainder  of  the 
acid,  and  water  sufficient  to  just  redissolve  any  crystals  of  chromic  acid  that  may 
have  been  formed.  Allow  to  cool,  collect  and  drain  the  crystals,  and  dry  them  on 
porous  tiles  at  a  temperature  not  exceeding  100^  F.  (37^*8  C.^  in  an  air-bath.  From 
the  mother  liquor  more  crystals  may  be  obtained  on  evaporation.*'  Br. 

This  process  yields  crystals  which  are  more  or  less  contaminated  with  sulphuric 
add.  Dr.  Vulpius  (^Archw  d.  Pharm.^  1886,  p.  964)  shows  that  commercial 
chromic  add  sometimes  contains  as  much  as  7  per  cent,  of  sulphuric  add,  and  that 
pure  chromio  add  is  not  scarlet  in  color  but  dark  brown-red  and  sted  glistening,  and 
not  deliquescent  in  ordinary  air.  • 

The  best  yield  of  pure  crystals  is  said  to  be  according  to  the  method  of  Zettnow 
{Poga.  Ann.,  cxliii.  471),  in  which  300  Gm.  of  potassium  bichromate  are  mixed  with 
500  C.O.  of  water,  and  420  Co.  of  concentrated  sulphuric  add  added,  and  the  mixture 
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aOowed  to  stand  fur  twelve  hours  io  order  that  the  aoid  potassium  sulphate  may 
eijstalliie  out  The  mother-liquor  is  then  heated  to  fVom  80^  to  90^,  and  150  G.e. 
of  sulphorio  add  added,  together  with  enough  water  to  dissolve  the  crystals  of  tri- 
ozide  whieh  at  first  separate  out  After  standing  for  twelve  hours  the  liquid  is 
poued  off  from  the  erystals  which  have  separated,  and  a  second  and  a  third  crop  may 
be  obtained  by  oonoentiation.  The  crystab  having  been  drained  upon  a  porous  plate 
and  washed  with  pure  nitric  aoid,  1*46  gravity,  are  dried  in  a  current  of  warm  air. 
For  a  method  by  M.  Duviller,  in  which  chromate  of  barium  is  treated  by  nitric  add, 
and  chromic  acid  crystallised  out  of  the  mother-liquor,  see  A,  J,  P.,  1873,  p.  23. 

Properties.  Chromic  acid  is  in  the  form  of  anhydrous,  acicular  crystals,  of  a  bril- 
tiant  crimson  red  color  and  an  acid  metallic  taste,  deliquescent,  and  very  soluble  in 
water,  forming  an  orange  red  solution.  <^  On  bdng  heated  to  about  1 90^  G.  (374^  F.) 
chromic  add  melts,  and  at  250  C.  (482^  F.)  it  is  mostly  decomposed  with  the  forma- 
tion of  dark  green  chromic  oxide  and  the  evolution  of  oxygen.  On  contact,  tritura- 
tion, or  warming  with  strong  alcohol,  glycerin,  spirit  of  nitrous  ether,  and  other  easily 
oxidisable  substances,  it  is  liable  to  cause  sudden  combustion  or  explosion.*'   U,S. 

Chromic  acid  is  a  teroxide  of  the  metal  chromium,  having  the  formula  GrO|.  At 
a  heat  above  the  melting  point,  it  gives  off  half  its  oxygen,  and  is  converted  into 
•the  green  sesquioxide,  Cr,0,.  It  is  a  powerful  oxidizing  and  bleaching  material,  and 
«  gives  up  its  oxygen  with  great  fadlity  to  organic  matter.  The  oxidation  of  weaker 
alcohol  is  attended  with  the  production  of  aldchyd  recognized  by  the  odor,  of 
stronger  alcohol  by  inflamin<r.  **  If  1  Gm.  of  chromic  add  be  dissolved  in  100  C.c. 
of  cold  water  and  mixed  with  10  C.c.  of  hydrochloric  acid,  the  further  addition  of 
1  C.c  of  test  solution  of  chloride  of  barium  should  cause  not  more  than  a  white 
turhidity  (limit  of  sulphuric  acid)."   U.S. 

Medical  Propeities  and  Vses-  As  an  antiseptic  and  disinfectant,  chromic  acid 
is  asserted  by  Dr.  John  Dougal  (Lancet ^  Dec.  16, 1871),  who  founds  his  conclusions 
on  experiment,  to  be  second  to  none,  and  in  some  respects  to  surpass  even  carbolic 
add.  A  piece  of  fresh  beef  immersed  in  a  solution  of  chromic  add,  containing 
only  1  part  in  2000  of  water,  became  in  two  days  quite  black,  in  six  as  hard  as  wood, 
and  at  the  end  of  three  months  remained  perfectly  free  from  mould  or  taint.  It 
IS  a  powerful  coagulant  of  albumen,  being,  according  to  Dougal,  10  times  stronger 
than  carbolic  add,  15  times  stronger  than  nitric  acid,  and  20  times  stronger  than 
bichloride  of  mercury.  It  is,  therefore,  one  of  the  best  tests  of  the  presence  of  aibu* 
men  in  a  fluid ;  two  grains  dissolved  in  an  ounce  of  water  readily  detecting  al- 
bumen in  a  solution  containing  one  part  of  a  saturated  solution  of  beefjuice  in  20  of 
water.  Besides  coagulating  albuminous  substances,  it  oxidizes  decaying  organic 
matter,  combines  with  and  neutralizes  the  escaping  ammonia,  and  decomposes  sul* 
phuretted  hydrogen,  reducing  it  to  water  and  free  sulphur.  It  is  also  one  of  the  most 
powerfully  destructive  agents  to  inferior  organic  life,  greatly  exceeding  carbolic  acid  in 
this  respect.  Chromic  add  has  been  used  medically  only  as  an  escharotic,  in  which 
capacity  it  acts  by  rapidly  oxidizing  and  thus  decomposing  the  tissues,  while  by  the 
kes  of  one-half  its  oxygen  it  is  itself  converted  into  the  inert  sesquioxide.  It  was 
first  employed  as  a  caustic  by  Prof.  Sigmund,  of  Vienna,  on  the  recommendation 
of  Dr.  Hdler.  Used  in  substance,  made  into  a  paste  with  water,  its  action  is  ex- 
ceedingly slow  and  gradual,  but  deeply  penetrating.  In  saturated  solution  its  action 
is  lefls  penetrating  and  less  gradual.  By  using  a  solution  more  or  less  dilute,  the 
effect  may  be  graduated  according  to  the  degree  desired.  Prof  Sigmund  tried  the 
concentrated  solution,  with  advantage,  for  the  destruction  of  condylomata,  occurring 
in  his  syphilitic  wards.  But  caution  is  necessary  in  its  use ;  as  it  may  give  rise  to 
a  deep  uough  if  too  laigdy  applied ;  and,  according  to  M.  Gubler,  patients  have 
been  poisoned,  through  absorption,  by  a  too  extensive  application  of  the  acid  to  the 
sorfiice.  (Ed.  Med.  Jaum.,  Sept  1871,  p.  281.)  Besides  these  applications,  it  has 
been  recommended  to  destroy  growths  in  the  mouth  and  larynx,  from  its  combined 
escharotic  and  disinfecting  properties,  in  hospital  gangrene,  scorbutic  or  gangrenous 
ulcers  of  the  mouth,  phagedsenio  ulcers,  bites  of  rabid  animals,  poisoned  wounds, 
et& ;  as  a  wash  to  arrest  fetid  discharges ;  as  an  injection  in  ozsona,  leucorrhoea,  and 
gonorrhoea ;  to  prevent  suppuration  and  putrefaction  in  wounds,  etc. ;  and  for  the 


56 


Addum  Chromiicum.^^Acidum  (Xbrkum. 


PABT  L 


diainfectioQ  of  oholera  and  fever  stools,  as  well  as  for  correodn^  fetid  odors  firom  all 
sources.  Care  should  be  taken  not  to  prescribe  it  in  combination  with  glycerin,  or 
any  substance  which  will  cause  it  to  rapidly  part  with  its  oxygen :  a  compounded 
prescription  containing  8  grains  of  chromic  acid  and  1  drachm  of  glycerin  exploded 
yiolentfy.  (ZeiiMchr,  OeMter.  Apoth.  Verein^  June  1, 1875.)  It  is  best  to  use  a  simply 
aqueous  solution.  The  solution,  or  even  the  pure  acid,  is  used  by  gynsocologista  to 
destroy  intra-uterine  growths,  but  great  care  is  requisite. 

Chromic  acid  is  very  rarely,  if  ever,  used  internally ;  if  employed,  the  dose  should 
not  exceed  one-quaiter  of  a  grain  ^0-016  Gm.). 

Off.  Pr^.  Br.  Liquor  Acidi  Gnromici. 

ACIDUM  CITRieUM,  U.8.,Br.    (Mrio  Add. 

HtCtHs  Oi,  Ht O  ;  210.  (Ig'l-DOM  CiTBf-OOM.)  3  HOOu HiOii2HO |  210. 

Aoldmn  Oitri,  «.  Limoaia^  ••  Limonum,  8.  Limonoram;  Aoide  oitrlqoc^  Aoide  da  Citron^  IV.; 
OitronensHare,  Citronailure,  O. ;  Aoido  oitrioo,  ic,  Sp, 

*' An  acid  prepared  from  lemon-juice  or  from  the  juice  of  the  fruit  of  Citrus  B6^ 
gamia,  RUio  and  Foil  (Citrus  Limetta,  D.  C),  the  Lime."  Br. 

Citric  acid  is  the  peculiar  acid  to  which  limes  and  lemons  owe  their  sourness.  It 
is  present  also  in  the  juice  of  other  fruits ;  such  as  the  cranberry,  the  red  whortle- 
berry, the  berry  of  the  bittersweet,  the  red  gooseberry,  the  currant,  the  strawbeny, 
the  raspberry,  the  tamarind,  and  the  red  elderberry  (fruit  of  Sa'mbw::^  racemo$a 
rtJfra),  The  latter  berry  contains  citric  acid  so  abundantly  that  it  has  been  proposed 
as  a  source  of  the  acid  by  M.  Thibieige,  of  Versailles,  it  is  contained  also  largely 
in  the  fruit  of  Q^phomandra  5o^acea,  a  solanaceous  plant,  indigenous  in  Mexico,  Peru, 
and  other  parts  of  South  America,  where  it  is  called  tomato  de  la  paz.  (Jburn,  de 
Fharm.^  Oct  1869,  p.  305.)  The  commercial  source  of  citric  acid  is  lime,  lemon,  and 
bergamot  juice ;  large  quantities  of  lime-juice  are  made  in  Sicily,  concentrated,  and 
exported  to  England  and  the  United  States."^ 

The  acid  is  extracted  from  lemon  or  lime  juice  by  a  very  rimple  process,  for  which 
we  are  indebted  to  Scheele ;  it  is  one  requiring  some  carefhl  manipulation.  The 
boiling  juice  is  first  completely  saturated  with  carbonate  of  calcium  (chalk  or  whit- 
ing) in  fine  powder,  and  the  citrate  of  calcium  formed  is  allowed  to  subside.  This 
is  then  washed  repeatedly  with  water,  and  decomposed  by  dilute  sulphuric  add. 
An  insoluble  sulphate  of  calcium  is  precipitated,  and  the  disengaged  citric  acid  re- 
mains in  solution.  This  is  carefully  concentrated  in  leaden  boilers  until  a  pellicle 
begins  to  form,  when  it  is  transferred  to  other  vessels  to  cool  and  crystallize. 

The  commercial  lemon-juices  contain  free  citric  acid ;  firee  acids  other  than  citric ; 
citrates,  salts  of  organic  acids  other  than  citric ;  salts  of  inorganic  acids ;  and  albu- 
minous, mucilaginous,  saccharine,  and  other  indifferent  bodies.  Spirit  is  frequently 
added  as  a  preservative,  and  mineral  acids  are  not  uncommonly  employed  as  adul- 
terants. Verjuice  has  also  been  used  for  the  purpose  (Allen).  See  also  Montserrat 
lime-juice,  P.  J.  TV.,  1883,  p.  606,  and  notes  on  manufacture,  etc.,  If.  i?.,  1883,  p.  47. 
In  the  U.  S.  Pharmacopoeia,  very  properly,  no  process  is  given  for  making  dtrio 

•  The  oomiKMitton  of  lome  of  theie  oommoreUl  llme-jiiioei  li  siyen  by  Allen  (Com,  Org.  wina/ytM. 
ad  od.,  i.  p.  459>,  as  foUowe :  o  ^  v  »  #  -^ 


Deiudty. 

Oi.  Frae  Aold  per 
gallon. 

Os.  ODmUned  Oiv. 
Add  per  g^lon. 

Lime-jaioe. 

RawSiciliMi 

RawBngliah 

Sto    9 
11  to  18 
66  to  72 

47  to  5^ 

lO'S  to  18-6 
S3  to  112 

0*85 
0-3 

etos 

7to8 

0-4  to  0*7 
8*6 

1*04  to  1-05 
1*20  to  1*25 

1*3)  to  1*26 

1*035  to  1*04 
1-28  to  1*38 

CoDoentrated  .••m.m*«  •••••••.•  ..••••  ..••.. 

Berg»mot-Jaioe. 
Oonoentrated •...•  .......••  mm.. 

Lemoo-jaioe. 

Kaw M 

Concentrated 

1                  — — ■ — — 

Bee  also  paper  bj  D.  H.  Haader,  A.  /.  P.,  1886,  p.  14. 
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add,  as  it  is  always  pnrohased  irom  the  manofiustariog  chemist  The  British  Phar« 
maoouBia  gives  the  fbUowiog  process  for  preparing  it : 

^  Take  of  Lemon  Juioe  four  puUi  [tmperial  measure] ;  Prepared  Chalk  four 
Moieet  and  a  half  [ayoirdnpois] ;  Solphurie  Acid  two  Jimdaunoes  and  a  half;  Dis* 
tilled  Water  a  tujfidmu^.  Heat  the  Lemon  Juice  to  its  hoiling  point,  and  add  the 
Chalk  by  degrees  till  there  is  no  more  effervescence.  Collect  the  depomt  on  a  calico 
iUter,  and  wash  it  with  hot  water  till  the  filtered  liquor  passes  from  it  colorless. 
Mix  the  deposit  with  a  pint  [Imp.  meas.]  of  Distilled  W  ater,  and  gradually  add  the 
Solphurie  Add  previously  diluted  with  a  pint  and  a  half  [Imp.  meas.]  of  Distilled 
Water.  Boil  gently  for  half  an  hour,  keeping  the  mixture  oonstanUy  stirred.  Sepa- 
rate the  acid  solution  by  filtration,  wash  the  insoluble  matter  with  a  little  Distilled 
Water,  and  add  iu«s  washings  to  the  solution.  Conoentrate  this  solution  to  the  den* 
sity  of  1'21,  then  allow  it  to  oool,  and  after  twenty-four  hours  decant  the  liquor  from 
the  crystals  of  sulphate  of  calcium  which  have  formed ;  further  concentrate  the  Hquor 
until  a  film  forms  on  ika  surface,  and  set  it  aade  to  cool  and  erystalUie.  Purify  the 
crystals  if  neeessary  by  reorystalliaation."  Br. 

Fiwparation  oa  the  Large  Scale.  The  juice  is  placed  in  a  large  vat,  dosed  at  top, 
and  is  saturated  with  whiting  (carbonate  of  calcium).  Carbonic  acid  gas  is  evolved, 
whieh  passes  out  by  an  exit-pipe,  and  may  be  used  in  the  manufacture  of  bicarbonate 
ef  sodium;  and  dtrate  of  caidum  precipitates.  The  supernatant  liquor,  containing 
much  extractive  matter,  is  drawn  off;  and  the  dtrate  of  caldum  is  decomposed  by 
dilute  sulphuric  add,  liberating  the  dtric  acid,  and  predpitating  the  lime  as  a  sulphate. 
The  mixture  of  citric  add  and  sulphate  of  calcium  is  run  off  into  a  wooden  filter 
back,  lined  with  lead,  furnished  with  a  perforated  false  bottom,  and  lined  throughout 
with  stout  twilled  flannel  The  solution  of  citric  add  passes  off  through  a  pipe, 
leading  from  the  bottom  of  the  back  to  suitable  reservoirs.  The  sulphate  is  washed 
until  it  becomes  tasteless,  and  the  washings  are  run  off  into  the  same  reservoirs. 
The  filtered  add  solution  is  then  concentrated  by  evaporation  in  wooden  vessels  lined 
with  lead,  through  which  steam  is  made  to  pass  by  means  of  coiled  lead  pipes.  As 
dtric  acid  is  liable  to  decomposition,  if  subjected  to  too  high  a  temperature,  the  use 
of  the  vacuum  pan  is  highly  advantageous  in  concentrating  the  solution.  When  the 
liquor  is  suffidently  concentrated,  it  is  transferred  to  cylindrical  sheet-lead  vessds, 
placed  in  a  warm  situation,  to  crystallize.  The  crystals,  at  first  obtained,  are  colored, 
in  order  to  purify  them,  they  are  rediasolved  in  a  small  quantity  of  water,  with  the 
assistance  of  heat,  and  the  fiolution  is  digested  with  purified  animal  charcoal,  filtered, 
and  recrystalliaed.  The  crystals,  after  having  been  washed  and  drained,  are  dried 
on  wooden  trays  lined  with  sheet-lead,  in  a  room  heated  by  steam.  Dr.  Price,  Mr. 
Pontifex,  and  J.  Carter  Bell  have  made  improvements  in  the  manufiicture  of  citric 
imd:  for  detuls  and  suggestions,  see  Chem.  News^  1866,  p.  100 ;  F,  J,  Tr,  (xiii. 
313,  and  xvL  430) ;  N.  R.,  1880,  p.  274 ;  Chem.  Neu»,  1882. 

The  dtrate  of  calcium  of  the  above  process  should  be  decomposed  without  delay ; 
for,  if  kept,  it  will  undergo  fermentation,  with  the  effect  of  destroying  the  dtric 
add.  According  to  Personne,  the  products  of  this  fermentation  are  acetic  and 
butyric  acids ;  carbonic  add  and  hydrogen  bdng  evdved.  It  ja  desirable  to  have  a 
slight  excess  of  sulphuric  add,  as  this  rather  favors  than  otherwise  the  crys* 
tallixation  of  the  dtric  add.  It  is  fi[)und  necessary,  also,  to  add  occasionally  a  small 
proportion  of  sulphuric  acid  to  the  citric  add  liquor,  during  the  progress  of  its  con- 
oentration.  According  to  J.  Carter  Bell  {N.  R.,  1880,  p.  274),  the  concentrated  juice 
contains  from  sixty-four  to  ninety^iz  ounces  of  citric  acid  to  the  imperial  gallon.  The 
more  recent  the  juice  the  better  the  quality.  That  which  is  stale  will  sometimes 
be  quite  sour,  without  contdning  any  dtric  add,  in  consequence  of  having  underr 
gone  the  acetous  lermentaUon. 

Propertiea.  ^  Coloriess,  right  rhombic  prisms,  not  deliquescent  except  in  moist 
dr,  efflorescent  in  warm  air,  odorless,  having  an  agreeable  purely  acid  taste  and  an 
add  reaction."  U.S.  Its  sp.  gr.  is  1*6.  When  heated,  it  dissolves  in  its  water 
ef  crystallisation,  and,  at  a  higher  temperature,  undergoes  decomposition,  becoming 

{ettow  or  brown,  and  forming  a  very  sour  syrupy  liquid,  which,  is  unorystallizable. 
Ij  destructive  distillatioQ  it  gives  rise  to  water,  empyreaioatic  oil,  acetic  and  car« 


68  Addum  OUricum.  part  i. 

booio  acids,  oarburetted  hydrogen,  and  a  number  of  pyrogenons  adds,  amone  whidi 
is  aconitic,  C^ H^O^.     A  Yolamlnons  ooal  is  left,  which  is  readily  combiistibM. 

Citric  acid  dissolves  in  three>foarths  of  its  weight  of  cold,  and  half  its  weight  of 
boiling  water.  It  is  soluble  also  in  an  equal  weight  of  alcohol  and  half  its  weigfal 
of  boiling  alcohol,  but  is  nearly  insoluble  in  pure  ether,  chloroform,  bensol,  and 
benzin,  requiring  48  parts  for  its  solution  in  common  ether.  A  weak  solution  of  it 
has  an  agreeable  taste,  but  cannot  be  kept,  as  it  undergoes  spontaneous  deoompoa* 
tion.  It  is  incompatible  with  alkaline  solutions,  whether  pure  or  carbonated,  ooD' 
verting  them  into  citrates;  also  with  the  earthy  and  metallic  carbonates,  most 
acetates,  the  alkaline  sulphides,  and  soaps.  It  is  characterised  by  its  taste,  by  tho 
shape  of  its  crystals,  and  by  forming  an  insoluble  salt  with  lime-water  when  heated, 
and  a  deliquescent  one  with  potassa.  If  sulphuric  acid  be  present  the  acid  will 
be  hygroscopic,  and  the  precipitate  by  acetate  of  lead  will  not  be  entirely  soluble 
in  nitric  acid ;  the  insoluble  portion  being  sulphate  of  lead.  Sometimes  orystab 
of  tartaric  acid  are  substituted  for  or  mixed  with  the  citric,  or  the  two  acids  may 
be  mixed  in  powder,  a  fraud  which  is  readily  detected  by  adding  a  solution  of 
potash  to  that  of  the  suspected  acids,  when,  if  tartaric  acid  be  present,  a  crystalline 
precipitate  of  bitartrate  of  potassium  (cream  of  tartar)  will  be  formed :  ^^  If  1 
part  of  the  acid  be  dissolved  in  2  parts  of  water  and  treated  with  a  solution  of  1 
part  of  acetate  of  potassium  in  2  parts  of  water,  the  mixture  should  remain  detat 
after  the  addition*  of  an  equal  volume  of  alcohol  (tartaric  and  oxalic  acids)."  Ul  & 
See  Spiller,  «/(mma/  Chemical  Society,  x.  110.  A  still  more  delicate  method  of 
detecting  tartaric  acid  is  to  digest  the  suspected  acid  with  ferric  hydrate  in  a  test  tube, 
afterwards  to  raise  the  heat  slowly  to  the  boiling  point,  and,  having  allowed  the  excess 
of  hydrate  to  subside,  to  decant  the  clear  liquid,  and  evaporate  it  to  a  syrupy  ood« 
sistence.  If  the  acid  be  pure,  the  liquid  remains  limpid,  and  of  a  fine  red  color;  if 
contaminated  with  the  tartaric  add,  even  to  the  extent  of  only  one  per  cent,  it 
becomes  cloudy,  and  deposits  tartrate  of  the  sesquioxide.  (Joum.  de  Phcman,, 
1862,  p.  169.)  Another  test  is  permanganate  of  potassium,  of  which  an  alkaline 
solution  is  without  action  on  citric  acid ;  while,  under  the  influence  of  tartaric  acid, 
the  peroxide  of  manganese  is  deposited.  (Ibid.,  1867,  p.  239.)  '*If  1  Gm.  of 
citric  acid  be  dissolved,  without  heat,  in  10  G.c.  of  a  cold,  saturated  solution  of  bi* 
ohromate  of  potassium,  no  darkening  of  the  liquid  should  be  observed  within  five 
minutes  (abs.  of  1  per  cent  or  more  of  tartaric  acid)."  U,  JS."^  '*  When  heated  to 
lOO^'  G.  (212''  F.)  the  acid  melts  and  gradually  loses  8-6  per  cent  of  its  weight.  At 
a  higher  temperature  it  emits  inflammable  vapors,  chars,  and  is  finally  dissipated 
without  leaving  more  than  0*05  per  cent,  of  ash.  On  adding  an  aaueous  solution 
of  the  acid  to  an  excess  of  lime-water,  the  mixture  remains  dear  until  boiled,  when 
a  white  precipitate  separates,  which  is  nearly  all  rediasolved  on  cooling.  An  aqueoun 
solution  of  the  acid  should  not  be  darkened  nor  be  predpitated  by  hvdrosulphurio 
acid  (lead  and  copper).  If  the  crystals  have  left,  on  ignition,  some  ash  (see  aboveY. 
this  ash  should  not  turn  blue  by  treatment  with  a  few  drops  of  water  of  ammonm 
(copper) ;  nor  should  the  further  addition  of  one  drop  of  test  solution  of  sulphide  of 
ammonium  cause  any  black  coloration  (lead,  copper,  and  iron).  10  C.c  of  a  con- 
centrated solution  should  show  no  predpitate  within  five  minutes  after  the  addition  of 
1  C.c.  of  test  solution  of  chloride  of  barium  with  excess  of  hydrochloric  acid  (sul- 
phuric acid).  To  neutralize  3*5  Gm.  of  citric  acid  should  require  60  C.c.  of  the  volu* 
metric  solution  of  soda."  U.  S.  Lead  is  frequently  found  in  the  metallic  state  in 
citric  acid  in  small  quantity,  and  this  arises  ftom  small  portions  being  rubbed  off  ia 
breaking  off  the  crystals  from  the  crystallising  vats.  The  presence  of  lead  or  C(q>per 
may  be  detected  as  above,  or  by  igniting  in  a  porcelain  crudble  a  small  quantity  of  the 
acid,  dissolving  the  ash  in  a  few  drops  of  nitric  acid,  diluting  largely,  and  passing 
sulphuretted  hydrogen  through  it ;  a  black  precipitate  indicating  the  impurity. 

*  Puteh'9  Method  of  Dntermining  the  Prettnee  of  Tartarie  Aeid  in  Oitrxe  Atid,  1  gnimiii«  of 
powdered  citrio  aoid  li  added  to  10  gmmmes  of  itroBg,  pnre^  eolorlcsi,  inlphnrie  aeld  in  a  dry  teei- 
tabe,  and  the  tube  is  then  immened  in  boiling  water  for  an  hoar.  The  oitrio  aeid  diuolvei  with 
frothing  and  evolution  of  gas,  and  a  lemon-oolored  liquid  is  formed,  which  nndergoee  no  ehaoge 
within  half  an  hour  if  the  sample  t)e  pare ;  bat  if  as  mach  as  one-half  per  eent.  of  tartaric  aeid  be 
present,  the  oolor  is  brownish  and  redoish-brown  an  hoar  afterward.  (Arckiv  d,  Pkarm.,  xxii.  SIS. 
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CompotitioiL  The  fomrala  of  the  anhydrous  aoid  ia  G^H.OfH,.  It  ia  a  tri- 
basic  aeid,  and  may  therefore  yield  three  classes  of  citrates  aooording  as  one,  two,  or 
three  atoms  of  hycuc^en  are  replaced  by  metal,  the  first  two  classes  being  acid  citrates, 
and  the  third  class  neutral  citrates.  When  crystallized  from  its  solution  by  cooling, 
it  contains  one  molecule  of  water.  Crystals  of  the  formula  (Cfifl^jX  +  H,0  have 
also  been  formed.  (Flfickiger,  Pharm.  Chem,  1879, jp.  157.)  If  citric  acid  be 
heated  until  all  of  its  water  of  crystallization  is  driven  off,  there  is  produced  acanitie 
add  (C^H^OgH,),  which  also  exists  naturally  in  aconite,  larkspur,  black  hellebore, 
eqnisetum,  yarrow,  and  other  plants.* 

Medical  Properties,  etc.  Citric  acid  acts  as  a  poison  chiefly  if  not  solely  by 
irritadng  thegastro-intestinal  mucous  membrane.  It  is,  however,  much  less  irritant 
than  is  tartaric  acid,  and,  so  fiir  as  we  know,  no  death  has  been  caused  by  it.  The 
action  of  therapeutic  doses  upon  the  system  is  not  deeded.  In  scurvy,  citric  acid 
is  probably  of  some  value,  but  is  very  inferior  to  lemon-juice.  It  is  eliminated 
by  the  kidneys,  and,  as  first  stated  by  Bence  Jones,  when  given  in  sufficient  quanti- 
ties renders  the  urine  acid.  In  a  free  state  it  is  very  rarely,  if  ever,  used  inters 
nally,  except  as  an  imperfect  substitute  for  lemon-juice.  When  added  in  the  quantity 
of  nine  di«chms  and  a  half  to  a  pint  of  distilled  water,  it  forms  a  solution  of  the 
average  strength  of  lemon-juice.  Of  this  solution,  or  of  lemon-juice,  a  scruple  of 
bicarbonate  of  potassium  saturates  three  fluidrachms  and  a  half;  a  scruple  of  car- 
bonate of  potassium,  four  fluidrachms ;  and  a  scruple  of  carbonate  of  ammonium, 
six  fluidrachms.  Half  a  fluidounce  of  lemon-juice,  or  of  an  equivalent  solution 
of  dtrie  acid,  when  saturated,  is  considered  a  dose.  An  agreeable  substitute  for 
lemonade  may  be  made  by  dissolving  from  two  to  four  parts  of  the  acid,  mixed  with 
sugar  and  a  Utile  oil  of  lemons,  in  nine  hundred  parts  of  water ;  or  a  scruple  of  the 
add  may  be  dissolved  in  a  pint  of  water,  and  sweetened  with  sugar  which  has  been 
rubbed  on  fresh  lemon-peel.  The  dose  of  the  acid  may  be  stated  at  from  five  to 
thirty  grains  (0-33-1 -95  Qm.). 

Off.  Pr^.  Bismuthi  Citras ;  Ferri  et  Strychninas  Citras ;  Liquor  Ferri  Citiatis ; 
Liquor  Ferri  et  Qnininss  Citratis ;  Liquor  Magnesii  Citratis ;  Magnesii  Citras  Gran- 
uatus ;  Liquor  Potassii  Citratis ;  Syrupus  Acidi  Citrici ;  Syrupus  Hypophosphitum. 

Off.  Prep.  Br.  Succus  Limonis ;  Syrupus  Limonis ;  Vinum  QuininsB. 

Q^.  OUratei.  Br,  Liauor  Ammonii  Citratis  Fortior ;  Bismuthi  Citras ;  Liquor 
Bbmuthi  et  Ammonii  Citratis ;  Caffeina  Citras ;  Ferri  et  Ammonii  Citras ;  Ferri  et 
QoininsB  Citras ;  Liquor  Magnesii  Citratis ;  Lithii  Citras ;  Potasmi  Citras ;  Sodii 
Citro-tartras  Effervescens. 

ACIDUM  GALLICUM.  U.S.,  Br.    Gallic  Add. 

HCt  Ha  Ofty  BU  6  ;  188.  (Ig^-Dt^M  OXL^Ll-ct^M.)  HO  Cu  Hs  0«,  2  HO ;  188. 

Aeid«  gmlliqne,  Fr.;  GalliuAare,  Q.;  Trioxybenxoio  aoid,  Dioxysalicylio  aoid. 

''An  add  prepared  from  galls."  Br. 

In  the  last  revision  of  the  U.  S.  Pharmacopoeia  the  process  for  the  preparation  of 
gallic  acid  was  omitted*  The  British  I^armaoopoeia  process  is  as  follows :  "  Boil 
one  part  of  coarsely  powdered  galls  with  four  fluid  parts  of  diluted  sulphuric  acid 
for  half  an  hour,  then  strain  through  calico  while  hot ;  collect  the  crystals  that  are 
deposited  on  cooling,  and  purify  with  animal  charcoal  and  repeated  crystallization."  Br. 

The  process  based  on  the  influence  of  sulphuric  acid  in  favoring  the  change  of 
tannic  into  gallic  acid,  has  the  merit  of  requiring  less  time  than  former  processes. 

The  U.  S.  1870  processf  is  founded  upon  the  fact  that  when  galls  in  infusion,  or  in 
the  state  of  moistened  powder,  are  exposed  to  the  air,  their  tannic  acid  is  gradually 
converted  into  gallic  acid.  The  gallic  acid,  being  freely  soluble  in  boUing  but 
rery  sparingly  in  cold  water,  is  extracted  from  the  altered  galls  by  decoction,  and  is 

*  AeoordiDg  to  Hontaohel,  aeonitio  aoid  if  beet  obtained  by  boiling  for  six  houn  100  Gm.  of 
citrie  aoid  wiSi  50  Om.  of  water  mixed  with  100  Om.  of  pare  salpbario  aoid  in  a  flask  provided  with 
»  rererse  eondenser.  Upon  oooling  the  eontents  of  the  flasls  a  solid  eake  of  aoonitio  acid  is  found, 
wliioh  msy  be  pariSed  bj  mixing  with  strong  hydroohlorio  aoid,  and  washing  until  firee  from  snl- 
pkarie  aoid ;  ootorless,  shining  erjrstals  are  obtained.  {Archiv  d.  Pharm.,  1887,  p.  357.) 

fSee  tl.  S.  Dispensatory,  15th  edition,  p.  60. 
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deposited  as  the  water  ooob.  A  repetition  of  the  solation  and  deposidon  renden  ihe 
acid  more  pure ;  hat  it  cannot  be  obtained  wholly  oolorleas  nnless  by  the  aid  of  animal 
eharooal.  There  are  few  prooeaseB  in  which  it  is  more  necessary  that  the  animal 
charcoal  should  be  purified.  The  presence  of  the  slightest  quantity  of  ferrto  aalt 
interferes  with  the  bleaching  of  the  acid ;  and  it  is  even  advisable  to  examine  tiie 
filtering  paper,  lest  it  may  contain  sufficient  of  this  substance  to  vitiate  the  resoka 
of  the  process.  The  first  crop  of  crystals  in  the  process  retains  a  very  large  pro* 
portion  of  water ;  and  it  will  be  found  convenient  to  subject  them  to  strong  ex« 
pression  between  folds  of  bibulous  paper. 

The  elder  Robiquet  first  susgested  that  galls  contained  a  principle  capable  of  eoa 
verting  tannic  into  gallic  acid^with  the  presence  of  water,  and  in  the  absence  of 
atmospheric  air.  M.  Laroque  proved  that  this  principle  acta  as  a  ferment,  and  that 
the  change  referred  to  is  the  result  of  a  ffdlke  acid  /ermentation  in  the  galte. 
M.  Edmond  Robiquet  showed  that  galls  contain  peetase  and  pectase,  the  former 
of  which,  according  to  the  experiments  of  M.  Fr^mv,  b  the  principle  out  of  which 
pectin  is  formed  in  plants,  and  the  latter  a  peculiar  ferment  which  effects  the  trans- 
formation. He  believed  that  in  galls  the  pectase,  aided  by  a  proper  temperature 
and  the  presence  of  water,  changed  not  only  pectose  into  pectin,  but  also  tannic  into 
gallic  acid.  Strecker  previously  advanced  the  opinion  that  tannic  acid  was  a  com- 
bination of  gallic  add  and  sugar,  the  latter  of  which  is  destroyed  in  the  process  for 
procuring  gallic  acid,  which  is  thus  simply  set  iree  from  the  combination.  M.  B. 
Itobiquet  admitted  the  occasional  transformation  of  tannic  acid  into  gallic  acid  and 
sugar,  but  did  not  believe  that  the  sugar  pre-existed  as  such  in  the  tannin.  (Joum. 
de  Pharm.^  3e  s^r.,  xxiii.  241.)  Wittstdn,  in  endeavoring  to  obtain  gallic  acid 
from  Chinete  gaJU  by  forming  them  into  a  paste  with  water,  found  that  but  a  very 
small  proportion  of  the  acid  was  generated  at  the  end  of  six  weeks.  Thinking  that 
this  might  have  resulted  from  the  want  of  the  ferment  in  the  Chinese  galls,  he  added 
to  these  one-eighth  of  their  weight  of  common  galls,  and,  at  the  end  of  three  weeks, 
obtained  an  amount  of  galHc  acid  nearly  equal  to  one-half  the  weight  of  the  galls  em- 
ployed. The  same  result,  though  more  slowly,  followed  the  addition  of  yeast  to  the 
Chinese  galls.  Wittstein  obtained  both  carbonic  acid  and  alcohol  as  products  of  this 
operation,  thus  favoring  the  views  of  Strecker  as  to  the  constitution  of  tannic  acid. 
And  the  idea  that  tannin  was  a  glucoside  convertible  through  exposure  of  galls  to 
the  air,  or  more  rapidly  by  sulphuric  acid,  into  glucose  and  gallic  acid,  was  accepted 
without  qualification,  until  Schiff  (Z>eu4.  Chem.  Oes.  Ber.,  iv.  231,  967,  and  BulL 
Soc.  Chem.  [2],  xviii.  23)  proved  that  although  crude  tannic  acid  contains  glucose, 
it  is  possible  to  separate  a  large  quantity  of  the  glucose  without  destroying  the  tao- 
nio  acid.  He  proposes  that  pure  tannic  acid  be  oaHed  digaUic  acid^  and  that  the 
term  taainm  be  applied  to  natural  tannin,  i.6.,  the  glucodde  of  digallie  or  pare  tannic 
acid,  for  when  natural  tannin  is  boiled  with  dilute  mineral  adds,  or  subjected  to  the 
influence  of  a  nitrogenous  ferment,  it  splits  into  digallic  acid  and  glucose,  C^H^O^  -|- 
4H  0==4C,H,0s+C«H  O..  Digallic  acid  is  the  first  anhydride  of  gallic  acid— 
^u^ioQf  +  ^fi  ==^  ^^^cC>2*  Gallic  acid  is  a  pketud  octii,  or  combination  of  theea 
liWo  cla^ees  of  organic  compounds,  its  formula  being  C^H/OHX-COOH.  It  may  be 
termed,  therefore,  a  trioxybewioic  add.    It  is  monobasic. 

Properties.  OalKc  acid  is  in  delicate,  silky,  aoicular  crystals,  which,  as  onfi* 
narily  found  in  the  shops,  are  slightly  brownish,  but  when  quite  pure  are  colorlessw 
It  is  inodorous,  and  of  a  sourish,  astringent  taste  and  an  acid  reaction.  It  is  sohi- 
ble,  according  to  Braeonnot,  in  100  parts  of  cold  and  3  of  boiling  water,  in  4*5  parts 
of  alcohol,  1  part  of  boiling  alcohol,  8  parts  of  absolute  alcohol,  and  39  parts  of  ab- 
solute ether.  It  is  even  less  soluble  in  chloroform,  benzol,  and  beniin.  Mr.  Thomas 
Weaver,  of  Philadelphia,  has  found  that  it  is  soluble  in  glycerin  in  the  proportion  of 
40  grains  to  the  ounce,  and  that  the  solution  may  be  diluted  to  any  extent  with  water 
without  affecting  its  transparency,  (ii.  J.  P.,  xxix.  82.)  It  produces  a  deep  bluish^ 
black  color  with  solutions  of  ferric  salts,  which  disappears  when  the  solution  is 
heated ;  a  result  which  Dr.  Mahla  has  shown  to  depend  on  the  conversion  of  the 
gallic  into  gaUhumic  or  metagalMc  acid,  by  the  loss  of  the  constituents  of  carbonic 
acid  and  water.  (Am.  Joum,  qf  Sci,  and  Arts,  Nov.  1859.)     It  does  not  precipi- 
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tate  gelatin,  or  a  solutaon  of  ferrous  anipbato.  "  When  dried  al  100''  C.  (212''  F.) 
the  oiystals  lose  9*5  to  10  per  cent  of  combiDed  water/'  U.  S.  It  should  leave  no 
residue  when  burned,  and  be  entirely  dissipated  when  thrown  on  red-hot  iron.  On 
exposure  to  the  air»  its  solution  undergoes  spontaneous  decomposition ;  but  it  is  said 
that  by  the  addition  of  a  drop  of  oil  of  cloves  it  may  be  kept  for  a  long  time  with- 
out ohatige,  the  absence  of  tannin  and  microscopic  fungi  being  proved.  "An  aqueous 
solution  of  gallio  acid  should  not  precipitate  alkaloids,  gelatin,  albumen,  gelatinized 
starch,  or  solution  of  tartrate  of  antimony  and  potassium  with  chloride  of  ammo^ 
nium  (distinction  from  tannic  acid)."  By  the  action  of  arsenic  it  is  converted  almost 
entirely  into  tannic  add  without  the  production  of  arsenious  acid.  (Sohiff,  Chem. 
Niewsj  xxix.  73.)  A  very  delicate  test  for  gallic  acid  has  been  proposed  by 
Henry  B.  Procter  {A.  J.  R,  Aug.  1874.)  It  consists  in  adding  the  slispected 
8(dution  to  a  faintly  alkaline  solution  of  arseniate  of  sodium  or  potassium.  If  gallic 
acid  be  present,  an  intense  green  color  is  soon  developed,  appearing,  if  the  liquid  be 
quiet,  irst  upon  the  surface.  Prof.  Fluckiger  has  pointed  out  {P,  J.  TV.,  Aug.  1, 
1874)  that  the  arseniate  plays  no  part  in  this  test  The  change  is  produced  by  an 
alkali^  whether  caustic  or  not,  provided  it  is  present  in  very  small  quantity.  The 
reaoiioB  does  not  occur  with  gallo-tannic  or  pyrogallic  acid.  A  test  proposed  by 
Fluckiger  consbts  in  adding  to  the  solution  of  gallic  acid  a  dilute  (1  to  100)  solu- 
tion of  pure  ferrous  sulphate.  To  the  colorless  solution  a  little  acetate  of  sodium  is 
to  be  added,  when  a  deep  violet  color  will  appear,  due  to  the  formation  of  ferrous 
gsllate.  The  Pharmaeopceia  test  is  as  follows.  "  If  6  Co.  of  a  cold  saturated 
solution  of  gallic  acid  be  treated  in  a  watch  glass  with  not  more  than  two  drops 
of  solution  of  potassa,  a  deep  green  color  will  gradually  be  developed.  This  color 
is  changed  to  purple  red  by  acids,  and  is  prevented  by  an  excess  of  alkaline  hydrate 
or  carbonate."  Heated  to  216^  C.  (420^  F.),  gallic  add  gives  out  carbonic  acid, 
and  is  changed  into  pyrogaUie  add,  (See  Part  II.) 

Medieal  Properties.  Gallic  add  is  astringent,  but  less  powerfully  so  than  tan* 
■ic  add.  As  it  does  not  coagulate  albumen,  it  is  readily  absorbed  when  ingested, 
and  is  rapidly  eliminated  by  the  kidneys.  Its  presence  in  the  urine  is  under  these 
dreumstanoes  readily  demonstrated  by  the  addition  of  a  soluble  ferric  salt  of  iron. 
Owing  to  its  bdng  more  readily  transported  by  the  blood,  it  is  more  effective  than 
tannic  add  in  all  cases  of  hemorrhage  (haemoptysis,  hasmaturia,  etc.\  in  which  the 
bleeding  vessels  must  be  reached  through  the  route  of  the  drculatioo.  But  in 
hemorrhage  from  the  alimentary  mucous  membrane,  or  from  any  other  part  with 
which  tannic  acid  can  be  brought  into  direct  contact,  the  latter  astringent  is  by  far 
the  more  effectual.  Tannic  add  is  also  much  more  efficient  in  anginoee  or  other  relaxa* 
tions  in  which  a  decided  astringent  action  is  desired,  and  in  which  a  direct  applica* 
tioD  can  be  made.  Gallic  acid  has  been  employed  with  advantage  in  pyrosis,  and 
in  the  night-sweats  of  phthisis,  or  exhaustion.  In  albuminuria,  when  there  is  a 
very  large  amount  of  albumen  excreted,  gallic  add  may  be  employed  with  service 
to  diminish  the  flow,  and  the  drug  has  even  been  used  in  acute  Bright*s  disease, 
following  scarlatina,  with  asserted  great  advantage.  (JV.  /?.,  Oct.  1875.)  It  is  said 
not  to  constipate  the  bowels.  The  dose  is  from  five  to  fifteen  grains  (0 '33-1*0  Gm.) 
three  or  four  times  a  day,  and  may  be  given  in  the  form  of  pill  or  powder. 

Off.  Prep*    Unguentum  Addi  GhdlicL 

C^.  Prtp.  Bt,    Olycerinum  Acidi  Gallid. 

ACIDUM  HYDROBROMICUM  piLUTUM.  U.8.,Br.  DUuted  Hy^ 

drobromic  Acid. 
(Agi-nt^M  Ht-DBQ-BBoici-ot^H  di-lutIJm.) 

Aoidnm  Brombydricani  Dilntnm,  Aoidam  Bromohydrloam ;  Aoide  hydrobromiqne,  Fr, ;  Hjdro- 
bronnjiiiire,  BromWMSentoi&aore,  0, 

"A  Uquid  composed  of  10  per  cent  of  absolute  Hydrobromio  Acid  [H  Br; 
80*8 — H  Br ;  80*8]  and  90  per  cent,  of  water."  U.  S.  ''  An  aqueous  solution  con- 
teiBing  10  per  cent,  by  weight  of  gaseous  or  real  hydrobromio  acid,  H  Br."  Br, 

The  U.  8.  Pharmacopoeia  does  not  give  a  process  for  this  acid ;  the  British  process 
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is  as  follows :  '*  Bromine,  1  fluidouDoe  [Imp.  meas.] ;  Distilled  Water,  Sulphuretted 
Hydrogen,  of  each  a  sufficiency.  Place  the  bromine  in  a  glass  cylinder  and  pour 
over  it  15  ounces  [Imp.  meas.]  of  the  water.  Pass  a  current  of  sulphuretted  hy- 
drogen gas  into  the  bromine  until  the  red  color  of  the  aqueous  liquid  has  disap* 
peared.  Filter  the  fluid  and  distil  the  filtrate.  Reject  the  distillate  until  it  is  free 
from  odor  of  sulphuretted  compounds,  and  then  collect  it  until  sulphuric  acid  begins 
to  distil.  Dilute  the  distilled  acid  with  water  until  it  has  a  specific  gravity  at  60^ 
F.  ^15^*5  C.)  of  1*077.  Preserve  in  glass-stoppered  bottles.  From  the  rejected 
distillate  more  hydrobromic  acid  may  be  obtained  by  redistillation.'** 

The  most  convenient  process  is  undoubtedly  that  of  Dr.  Dewitt  G.  Wade  {PenintU' 
lar  MedicalJournalj  Fob.  1875),  modelled  after  Buchanan*s  method  of  making  hydri- 
odic  acid,  which  directs  that  120  grains  of  bromide  of  potassium  be  dissolved  in 
one  fluidounoe  of  water,  and  153  grains  of  tartaric  acid  be  added  to  the  solution ; 
acid  tartrate  of  potassium  is  produced,  the  greater  part  of  which  crystallizes  out  on 
standing  12  hours  at  a  low  temperature,  and  a  solution  of  hydrobromic  acid  is  formed, 
sp.  gr.  1*228,  containing  about  80  grains  real  hydrobromic  acid  to  the  fluidounce, 
equivalent  to  nearly  15  per  cent     Fothergiirs  acid,  although  based  upon  Wade's 
formula,  is  weaker,  the  quantity  of  bromide  of  potassium  being  81  i  grains  and  that; 
of  tartaric  acid  99  grains  to  the  fluidounce,  the  manipulation  being  the  same; 
each  fluidounce  of  Fothergiirs  acid  contains  about  55  grains  real  hydrobromic 
acid,  or  about  10  per  cent.     Diluted  hydrobromic  acid  made  in  this  way  is  open  to 
the  objection  of  containing  cream  of  tartar,  and  probably  some  undecomposed  bro- 
mide of  potassium  in  solution,  and  thus  is  not  strictly  pure.    To  lessen  this,  Charles 
Bice  proposes  the  addition  of  a  double  quantity  of  alcohol  to  facilitate  the  precipi- 
tation, recovering  the  alcohol  by  distillation  subsequently.  (N.  JR.,  1877,  p.  107.) 
Other  processes  have  been  suggested  for  preparing  hydrobromic  acid.     Edward 
Goebel  (iV.  R.,  Sept.  1880)  proposes  a  method  based  on  Glover's  process,  which 
is  to  decompose  148  grains  barium  bromide,  dissolved  in  half  an  ounce  of  water, 
with  50*6  grains  sulphuric  acid,  diluted  with  two  drachms  of  distilled  water;  the 
precipitated  barium  sulphate  is  washed  with  distilled  water  until  the  filtrate  weighs 
810  grains  to  make   the  10  per  cent  acid  solution.     He  makes  bromide  of 
barium  by  triturating  100  parts  pure  carbonate  of  barium  with  95  parts  bromide 
of  ammonium  with  a  little  water,  so  as  to  make  a  damp  powder,  and  heating  in  au 
evaporating  dish  until  vapors  of  carbonate  of  ammonium  cease  to  be  evolved  ;  the 
residue  is  dissolved  in  distilled  water,  filtered,  evaporated,  and  dried.     Winckler 
proposes  a  plan  for  making  hydriodic  acid,  which  has  been  adapted  by  Charles  Rice 
to  making  hydrobromic  acid.  (See  iV.  /?.,  Jan.  1880.)     Bromine  is  dissolved  in 
bisulphide  of  carbon,  and  hydrogen  sulphide  passed  through  the  solution.     The 
processes  of  Balard,  Millon,  and  Loewig  are  commented  upon  by  John  M.  Maisch 
\Proc.  A.  P.  A.,  1860),  who  proposes  some  useful  modifications.     Prof.  Markoe' 
(ihid.,  1875,  p.  686)  recommends  an  economical  process,  which,  however,  must 
be  followed  with  care,  and  is  better  adapted  for  making  the  acid  on  a  large  scale. 

*  The  following  prooeM  is  bued  npon  that  of  Dr.  E.  R.  Squibb. 

Take  of  Bromide  of  PotaMiam  and  Sulphurio  Aoid,  each,  one  hundred  and  fifty  parts,  Distilled 
Water,  a  sufficient  quantity.  Add  the  Sulphurio  Acid  to  twenty-fire  parts  of  Distilled  Water,  and 
cool  the  mixture.  Then  dissolve  the  Potassium  Bromide  in  one  hundred  and  fifty  parts  of  water 
by  the  aid  of  heat,  supplying  the  loss  of  water  by  evaporation  during  the  heating.  Oarefally  pour 
the  diluted  Sulphurio  Acid  into  the  hot  solution  with  oonstant  stirring,  and  set  the  mixture  aside 
for  twenty-four  hours,  in  order  that  the  Potassium  Sulphate  may  crystallise.  Pour  off  the  liqnid 
into  a  retort,  break  up  the  crystalline  mass,  transfer  it  to  h  funnel,  and  having  drained  the  crystals, 
drop  slowly  npon  them  fifty  parts  of  cold  Distilled  Water  so  as  to  wash  out  the  acid  liquid.  Add 
this  liquid  to  that  in  the  retort,  and  distil  nearly  to  dryness  at  a  moderate  heat.  If  red  fumes  of 
bromine  are  given  off  during  any  stage  of  the  distillation,  change  the  receiver  as  soon  as  sueh  fames 
cease  to  appear.  Finally  determine  in  the  distillate  the  amount  of  actual  Hydrobromic  Aoid  (16-3 
Gms.  should  require  20  Co.  of  the*  volumetric  solution  of  soda),  and  add  to  the  remaining  weighed 
distillate  such  an  amount  of  cold  Distilled  Water  as  shall  cause  the  finished  aoid  to  contain  10  per 
cent,  of  actual  hydrobromic  aoid. 

This  process  for  making  solution  of  hydrobromic  acid  does  not  differ  essentially  fVom  that  of  Dr. 
E.  R.  Squibb  {A,  J,  P.,  1878,  p.  116),  except  in  the  improvement  of  the  rather  smaller  proportion 
of  sulphuric  acid  used,  and  in  the  fact  of  the  difference  in  strength  of  the  two  hydrobromic  aoida. 
Dr.  Sauibb's  being  34  per  cent.,  the  above  10  per  cent.  The  advantages  possessed  by  both  methods 
over  tuose  frequently  used  are  greater  purity  of  product  and  more  definite  strength. 
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Se  poare  a  pint  of  water  ioto  a  galloo  stoneware  jar,  and  then  adds  one  ponnd  or 
more  of  pho^horuB,  distribnting  it  o^er  the  bottom ;  ioe  is  now  added  nntil  the  jar 
is  half  full,  a  gallon  glass  funnel  is  inserted  in  the  throat  of  the  jar,  and  a  funnel 
tube  adjusted,  so  that  the  end  will  be  a  short  distanoe  above  the  surface  of  the  phos- 
phorus; the  funnel  is  about  one-third  filled  with  broken  ice,  and  the  jar  placed  in  a 
laiger  vessel,  and  broken  ioe  packed  between.  Three  or  four  pounds  of  bromine 
after  being  chilled  are  siaiofy  added,  in  order  that  the  fumes  of  hydrobromic  acid  and 
bromine  that  may  arise  will  be  fully  condensed  by  the  ice  in  the  funnel,  and  an 
aocumulation  of  bromine  avoided,  which  might  produce  an  explosion  from  too 
sudden  reaction.  The  excess  of  phosphorus  is  removed  after  all  the  bromine  has 
been  added,  the  liquid  distilled,  hydrobromio  acid  condensed,  and  the  strength 
adjusted,  whilst  to  the  residue  in  the  retort  water  may  be  added  to  make  diluted 
phosphoric  acid.  For  other  processes  see  W^ne  (^ChmpteS'Rend.y  1849),  Bruylants 
(Jatim.  de  Pkarm.  iTAnvers,  1879,  p.  343,  and  A.  J,  P.,  Jan.  1880),  Hager  (Hand' 
buck  d.  Pharm.  Praxu,  i.  628),  Griining  (iV.  it.,  1883,  p.  240),  Stas  IZeiuch,/. 
Anal.  ChenL,  1886,  p.  213). 

Properties.  Diluted  hydrobromio  acid  is  a  colorless,  transparent  liquid,  entirely 
vaporized  by  heat,  inodorous,  strongly  acid  to  the  taste,  sp.  gr.  1*077*  at  15^  C. 
(59^  ¥.\  containing  10  per  cent  absolute  hydrobomic  acid.  Although  of  a  pungent 
and  irritating  odor,  and  fuming  when  in  contact  wiUi  the  atmosphere  when  con- 
centrated, in  its  diluted  state  it  is  odorless.  On  adding  chlorine  or  nitric  acid  to 
dOuted  hydrobromio  acid,  bromine  is  liberated,  which  is  soluble  in  chloroform  or 
disulphide  of  carbon,  imparting  to  these  liquids  a  yellow  color. 

Tests.  '*  Test  solution  of  nitrate  of  silver  causes  a  white  precipitate  insoluble  in 
nitric  acid,  and  in  water  of  ammonia,  and  sparinprly  soluble  in  stronger  water  of 
ammonia.  On  being  kept  for  some  time,  the  acid  should  not  become  colored ;  test 
solution  of  chloride  of  barium  should  not  produce  a  turbidity  or  precipitate  (sul- 
phuric add)."  U.  S.  20  C.c.  of  the  volumetric  solution  of  soda  should  neutralise 
16'2  Gm.  of  the  diluted  acid.    It  should  be  preserved  in  glass-stoppered  bottles. 

The  following  table  by  Biel  will  be  found  useful  in  showing  from  the  spedfio 
gravities  of  solutions  the  percentage  of  absolute  hydrobromio  acid. 

JBuTs  table  of  Percentage  and  Specific  Gravity  of  Bydrohromic  Acid 


PerCt. 

Specific  GraTity 

PerOt 

SpedflcOniTlty 

PerCt 

SpedflcOnTlty 

PerCt. 

Specific  Orarlty 

HBr. 

atl5Pa(S0°r.) 

HBr. 

fttl5oa(50O]r.) 

HBr. 

•tl6«>0.(5»OF.) 

UBr. 

atl5<>0.(59°r.) 

10082 

14 

1110 

27 

1-229 

40 

1-875 

10155 

15 

1119 

28 

1-239 

41 

1-388 

10230 

10 

1127 

29 

1-249 

42 

1-401 

1-0305 

17 

1-130 

80 

1*200 

48 

1*415 

1-088 

18 

1145 

81 

1-270 

44 

1-429 

1040 

10 

1154 

82 

1-281 

45 

1-444 

1053 

20 

1-103 

83 

1-292 

40 

1-459 

1001 

21 

1-172 

34 

1-303 

47 

1-474 

1009 

22 

1-181 

85 

1*314 

48 

1-490 

10 

1077 

23 

1-190 

80 

1-320 

49 

1-490 

11 

1-085 

24 

1-200 

37 

1*338 

50 

1-518 

12 

1003 

25 

1-209 

88 

1*350 

13 

1102 

20 

1-219 

89 

1-802 

Medieal  Properties  and  Uses.  Dilute  hydrobromio  acid  is  very  nearly  identical 
with  bromide  of  potassium  in  its  action,  but  clinical  experience  has  not  yet  fully 
tested  its  use  as  a  substitute  in  epilepgy  and  other  serious  affections.  In  an  experi- 
mental study  made  by  Dr.  Reichert,  of  the  University  of  Pennsylvania,  it  was  found 
to  aet  upon  animals  precisely  as  does  the  bromide,  and  if  it  should  be  found  equally 
servieeable  in  human  disease  it  will  have  the  advantage  of  the  absence  of  tho 
doprosring  effects  of  the  potash.    It  has  been  especially  commended  in  tinnitus 

*  Dr.  B.  R.  Sqvibb  takfif  ezoeptlon  to  the  tp.  gr.  1*077  given  for  the  ofllcinal  acid,  and  states  that 
Biel't  table  is  not  aooaiate,  the  proper  sp.  gr.  for  a  10  per  oent  aoid  at  Ib^  C.  (59<*  F.)  being  1-0098. 
(4a«iMm,  ToL  L  p.  800.) 
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aurium.     Two  flaidrachms  ooD^ain  12  grains  of  bromiod,  equivalent  in  this  to  18 
grains  of  the  bromidd  of  potassinni,  and  may  be  given  at  once  well  dilated  with  syrap. 

ACIDUM  HYDROCHLORICUM.  V.R,  Br.    Hydraohlorio  Add. 

[Acidum  Muriaticuniy  Pharm.  1870.] 

(Xg'I-DtJM  Ht-DE9-j3HL0'RI-C6M.) 

A  liquid  composed  of  31*9  per  cent,  of  absolute  Hydrochloric  Add  [HCl; 
36*4— HCl ;  36*4]  and  68-1  per  cent  of  water.  U.  S.  Hydrochloric  Add  gas, 
HCl,  dissolved  in  water,  and  forming  about  32  per  cent,  by  weight  of  the  solution.  Br, 

Aoidum  Hydroobloratam,  s.  Chlorhydriettm ;  Spirit  of  Sea-Salt,  Marine  Acid,  Mnriatio  Add. 
Chlorhydric  Aeid;  Aotde  hydroohloriqne,  Aclde  chlorhydriqne,  oa  mariatiqoe,  Fr,;  Salisliiii^ 
Ohlonras8erfltofl&&ure»  (7./  Aeido  mariatico,  It.^  Sp> 

The  hydrochloric  acid  of  pharmacy  and  the  arts  is  a  solution  of  hydrochloric  add 
gas  in  water.   The  Brituh  Pharmacopoeia  gives  the  following  process  for  preparing  it. 

**  Take  of  Chloride  of  Sodium,  dried,  forty-eight  ounces  [avoirdupois] ;  oulphuric 
Acid  forty -four  fluid(nmces;  Water  thirty-fix  Jluidounces;  Distilled  Water  ffty 
fluidounces.  Pour  the  Sulphuric  Acid  slowly  into  thirty-two  rfluid]ounces  of  the 
Water,  and  when  the  mixture  has  cooled,  add  it  to  the  Chloride  of  Sodium  previa 
ously  introduced  into  a  flask  having  the  capadty  of  at  least  one  gallon  [Imp.  meas.]. 
Connect  the  flask  by  corks  and  a  bent  glass  tube  with  a  three-necked  wash-bottle, 
furnished  with  a  safety  tube,  and  containing  the  remaining  four  [fluid]ounces  of 
the  Water ;  then,  applying  heat  to  the  flask,  conduct  the  disengaged  gas  throusb 
the  wash  bottle,  into  a  second  bottle  containing  the  Distilled  Water,  by  means  of  a 
bent  tube  dipping  about  half  an  inch  below  the  surface ;  and  let  the  process  be 
continued  until  the  product  measures  sizty-siz  [fluidlounces,  or  the  hquid  has 
acquired  a  sp.  gr.  of  1*16.  The  bottle  containing  the  distilled  water  must  be  kept 
cool  during  the  whole  operation."  Br. 

Preparation.  Hydrochloric  acid  is  obtained  by  the  action  of  sulphuric  acid  on 
chloride  of  sodium  or  common  salt.  In  England  it  is  produced  in  enormous  quan- 
tities during  the  decomposition  of  common  salt  for  the  purpose  of  making  sulphate 
of  sodium,  m>m  which  sidda-ash  and  carbonate  of  sodium  are  afterwards  manufactured 
in  immense  quantities.  The  decomposition  of  the  sea-salt  is  performed  in  semi-cylin- 
drical vessels,  the  curved  part,  next  the  fire,  being  made  of  iron,  and  the  upper  or  flat 
surface,  of  stone.  The  acid  gas  is  conveyed  by  a  pipe  to  a  double-necked  stoneware 
receiver,  half  fllled  with  water,  and  connected  with  a  row  of  similar  receivers,  like- 
wise containing  water.  As  carried  out  on  a  larger  scale,  the  decomposition  of  the 
salt  takes  place  in  hemispherical  iron  pans,  9  feet  in  diameter,  covered  by  a  brick- 
work dome;  upon  the  mass  of  salt  the  requisite  quantity  of  sulphuric  acid  is 
allowed  to  run  from  a  leaden  cistern  placed  above  the  decomposing  pan.  Torrents 
of  hydrochloric  add  gas  are  evolved,  which  collect  in  the  space  between  the  pan 
Und  the  brick-work  dome,  whence  they  pass  by  a  brick-work  or  earthenware  flue 
into  upright  towers  or  condensers.  These  towers  are  filled  with  bricks  or  ooke, 
down  which  a  small  stream  of  waiter  is  allowed  to  trickle.  The  gas,  pasdng  up- 
wards, meets  the  water,  and  is  dissolved  by  it ;  and  as  the  add  liquor  approaches 
the  bottom  of  the  tower,  it  becomes  more  and  more  nearly  saturated  with  the  gas. 

The  present  annual  production  of  soda-salt  in  England  is  380,000  tons,  and  the 
hydrochloric  add  produced  reckoned  on  this  basis  would  be  over  1,000,000  tons. 
The  annual  production  of  the  world  is  estimated  at  about  1,500,000  tons. 

The  add,  when  required  to  be  pure,  is  generally  prepared  by  saturating  distilled 
water  with  the  gas  in  a  Woulfe*s  apparatus.  A  quantity  of  pure  fused  common  salt 
is  introduced  into  a  retort  or  matrass,  placed  on  a  sand-bath.  Tlie  vessel  is  then 
Aimished  with  an  S  tube,  and  connected  with  a  series  of  bottles,  each  two-thirds  full 
of  water.  A  quantity  of  sulphuric  acid  is  then  gradually  added,  equal  in  weight 
to  the  common  salt  employed,  and  diluted  .with  one-third  of  its  weight  of  water. 
The  materials  ought  not  to  occupy  more  than  half  the  body  of  the  retort.  When 
the  extrication  of  the  gas  slackens,  heat  is  applied,  and  gradually  increased  until  the 
water  in  the  bottles  refVises  to  absorb  any  more,  or  until  no  more  sas  is  found  to 
teme  over.    As  soon  as  the  process  is  completed,  boiling  water  should  be  added  to 
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Uie  oontente  of  the  retort  or  matraas,  in  order  to  facilitate  the  removal  of  the  residue. 
Daring  the  progress  of  the  saturation,  the  water  in  the  several  bottles  increases  in 
temperatnre,  whieh  less^is  its  power  of  absorption.  It  is,  therefore,  expedient,  in 
order  to  obtain  a  strong  aoid,  to  keep  the  botUes  cool  by  means  of  water  or  ice. 
The  conneeting  tubes  need  not  plunge  deeply  into  the  aoid. 

The  process  of  the  British  Phannaoopoeia  is  substantially  the  same  as  the  one 
here  described,  with  the  exception  of  the  proportion  of  the  acid  and  salt  employed. 
In  the  process  for  hydrochlorio  acid,  theory  calls  for  a  little  less  than  82  parts  of 
liquid  sulphuric  acid  to  1 00  of  common  salt.  A  moderate  excess  of  the  former 
may  be  useful  to  insure  the  complete  decomposition  of  the  salt ;  but  the  quantity 
of  acid  directed  in  the  British  process  is  sufficient  to  decompose  twice  the  quantity 
of  common  salt  taken.  The  intention  obviously  is  to  use  enough  of  the  acid  to 
form  the  acid  sulphate  instead  of  the  neutral  sulphate  of  sodium  ;  the  former  being 
more  soluble  and  readily  removed  from  the  retort,  and  the  reaction  requiring  less 
heat  for  its  completion  than  when  one  mol.  of  sulphuric  acid  is  taken  to  two 
of  salt.  The  reaction  for  its  formation  is  NaCl  +  H.SO^  =  HCl  +  HNaSO,. 
If  only  half  the  amount  of  sulphuric  acid  be  used,  the  reaction  is  (NaCI),  +  H^SO^ 
=  (HCl),  -f-  Na^SO^.  In  the  first  of  these  reactions  (that  of  the  British  Pharma- 
copcsia  process),  as  only  one  mol.  of  salt  is  taken,  it  is  obvious  that  there  is 
not  enough  sodium  famished  to  neutralize  the  sulphuric  acid  completely  and  make 
the  normal  sulphate  Na,SO^,  so  the  result  is  the  acid  sulphate  (bisulphate)  HNaSO^. 
On  the  other  hand,  in  the  second  reaction,  the  two  mols.  of  salt  furnish  just 
the  sodium  necessary  to  neutralize  the  one  molecule  of  sulphuric  acid  and  make  the 
neutral  sulphate  Na^SO^. 

As  hydrochloric  acid,  prepared  in  the  ordinary  mode,  often  contains  arsenic,  so 
as  to  obscure  its  indications  when  employed  in  testing  for  that  poison,  it  is  of  in- 
teiBBt  to  the  practical  toxicologist  to  know  that  it  may  be  obtained  free  from  that 
impurity  by  distilling  chloride  of  sodium  or  potassium  with  oxalic  acid  in  equiva- 
lent proportions. 

The  following  method  of  freeing  hydrochloric  acid  from  arsenious  aoid  is  recom- 
mended  by  M.  Engel  as  easy  and  entirely  efficacious.  It  is  founded  on  the  fact  that 
arsenious  acid  is  held  in  solution  by  hypophosphorous  aoid.  Into  a  litre  (about  2 
pints)  of  arsenical  hydrochloric  acid  introduce  4  to  6  grammes  (about  60  or  70 
grains)  of  hypophosphite  of  potassium,  dissolved  in  a  little  water.  At  the  end  of 
an  hour  or  two,  the  liquid  becomes  yellow  and  then  brown ;  and  a  precipitate  soon 
forms,  more  or  less  copious  according  to  the  amount  of  impurity.  After  the  liquid 
becomes  dear,  which  usually  happens  in  45  minutes,  decant  the  hydrochloric  acid 
and  distil  it.  The  acid  thus  obtained  is  entirely  free  from  arsenic.  This  process 
fboold  be  conducted  in  a  place  where  the  direct  rays  of  the  sun  may  fall  on  the  ves- 
sds ;  or,  where  this  is  impossible,  the  vessels  should  be  subjected,  by  means  of  a 
WBter-bath,  from  4  to  6  hours,  to  a  heat  little  short  of  the  boiling  point  of  the  aoid. 
(Joum,  de  Pkarm.,  1873,  p.  10.)  Traces  of  arsenic  may  also  be  removed  by  adding 
solution  of  stannous  chloride,  and  afler  the  precipitate  of  impure  arsenic  has  settled, 
the  dear  liquid  is  re-distilled.  rBettendorflf,  Zeit,  /^  Chem,  [2],  5,  p.  492.) 

Properties  of  the  Pure  AouL  Hydrochlorio  acid,  when  pure,  is  a  transparent 
colorless  liquid,  of  a  suffocating  odor  and  corrosive  taste.  Bxposed  to  the  air  it 
emits  white  fumes,  owing  to  the  esci^  of  the  aoid  gas,  and  its  union  with  the  motst- 
mre  of  the  atmosphere.  When  oonoentrated,  it  Uaokens  organic  substances,  like 
sniphurio  add.  Its  sp.  gr.  varies  with  its  strength.  When  as  highly  oonoentrated 
as  possible,  its  density  is  1*21.  The  U,  S.  acid^  as  well  as  that  of  the  present 
Rritith  Pharmacopcdia,  has  the  sp.  gr.  1*16.  '^  3*64  Gm.  should  require  for  com- 
plete neutralisation  31*9  0.c.  of  the  vdumetric  solution  of  soda,"  U.  £.,  or  '<  114*8 
gnons  by  weight,  mixed  with  half  a  [fluid]ounoe  of  distilled  water,  require  for 
neatralisation  1000  grain-measures  of  the  volumetric  ioluHon  o/toda."  Br,  When 
expoeed  to  heat,  it  continues  to  give  off  hydrochlorio  add  gas,  with  the  appearance 
of  ebullition,  until  its  sp.  gr.  falls  to  1*094,  when  it  properly  boils,  and  may  be 
distiUed  unchanged,  or  entirely  volatilised. 

H  jdrochlorio  add  is  characterized  by  forming,  on  the  addition  of  nitrate  of  silver, 
6 


66 


Addum  Hydrochlorieum. 


PABT  I. 


a  white  precipitate  (chloride  of  silver),  inBolable  in  Ditrioacid,  but  readilj  solable  in 
ammonia.  It  is  incompatible  with  alkalies  and  most  earths,  with  oxides  and  their 
carbonates,  and  with  sulphide  of  potassium,  tartrate  of  potassium,  tartar  emetic, 
tartrate  of  iron  and  potassium,  nitrate  of  silver,  and  solution  of  subacetate  of  lead. 
As  it  is  desirable  to  know,  on  many  occasions,  in  chemical  and  pharmaceutical 
operations,  the  quantity  of  absolute  acid  contained  in  samples  of  acid  of  different 
densities,  we  subjoin  the  table  of  Kolb. 

KM 9  table  of  Percentage  and  Specific  Gravity  of  Hydrochloric  Acid. 


Spadflc 

100  Parte  contain  at 

Specific 

100  Parte  contain  at 

Specific 

100  Parte  contain  at 

Gravity. 

160C.(690F.)HCL 

GnuTity. 

150  0.  (59°  F.)  Ha. 

Oravity. 

16O0.(5»OF.)H0l. 

1000 

0-1 

1-083 

16-6 

1-166 

33-0 

1-007 

1-6 

1-091 

18-1 

1-171 

83-9 

1-OU 

2-9 

MOO 

19-9 

M75 

34-7 

1-022 

4-5 

M08 

21-5 

1-180 

35-7 

1029 

5-8 

1-116 

23-1 

1-185 

36-8 

1-036 

7-3 

1*125 

24-8 

1-190 

37-9 

1044 

8-9 

1-134 

26-6 

1-195 

S9-0 

1052 

10-4 

1-143 

28-4 

1*199 

89-8 

1-060 

12-0 

1152 

30-2 

1-205 

41-2 

1-067 

13-4 

M57 

31-2 

1-210 

42-4 

1075 

150 

1-161 

82-0 

1-212 

42*9 

Impurities.  This  acid,  when  pure,  will  evaporate  without  residue  in  a  platinum 
spoon.  On  heating  it  with  black  oxide  of  manganese  an  abundance  of  chlorine  gas  is 
given  off.  If  sulphuric  acid  be  present,  a  solution  of  chloride  of  barium  will  cause  a 
precipitate  of  sulphate  of  barium  in  the  acid,  previoudly  diluted  with  distilled  water. 
Iron  may  be  detected  by  saturating  the  diluted  acid  with  carbonato  of  sodium,  and 
then  adding  ferrocyanide  of  potassium,  which  will  strike  a  blue  color  if  that  metal 
be  present,  or  by  the  simple  addition  of  potassium  sulphocyanate,  when  a  blood-red 
ooloration  is  produced.  The  absence  of  arsenic  may  be  inferred  if  it  does  not  tarnish 
bright  copper  foU  when  boiled  with  it.  "  If  1  C.c.  of  hydrochloric  add  be  diluted 
with  water  to  make  10  C.c.  and  slightly  supersaturated  with  water  of  ammoDia, 
no  precipitate  should  be  formed  upon  gently  warming,  showing  absence  of  iron  or 
much  1^ ;  the  liquid  should  not  have  a  blue  tint  (copper).  The  further  addition 
of  two  drops  of  test-solution  of  sulphide  of  ammonium  should  not  cause  a  black 
coloration  (lead,  iron) ;  the  remaining  liquid  should  leave  no  fixed  residue  on  evapo* 
ration  and  gentle  ignition  (non-volatile  metals).  When  diluted  with  five  volumes 
of  water  it  should  not  liberate  iodine  from  test-solution  of  iodide  of  potassium 
(absence  •f  chlorine),  nor  should  10  C.c.  of  the  diluted  acid  be  precipitated  within 
five  minutes,  ailer  the  addition  of  20  drops  of  test-solution  of  chloride  of  barium 
(sulphuric  acid)."  IT.  S.  Ammonia  in  excess  shows  the  absence  of  iron,  if  it  pro- 
duces no  precipitate. 

If  another  portion  of  the  diluted  acid  be  treated  with  test  zinc,  the  evolved  gaa 
should  not  blacken  paper  wet  with  test-solution  of  nitrate  of  silver  (arsenious  or 
sulphurous  acid).  Free  chlorine  or  nitric  acid  may  be  discovered  by  its  having 
the  pow^r  to  dissolve  gold-leaf.  Any  minute  portion  of  the  leaf  which  may  be  dis- 
solved is  detected  by  adding  a  solution  of  stannous  chloride,  which  will  give  rise  to  a 
purplish  tint  The  free  chlorine  b  derived  from  the  reaction  of  nitric  or  nitrous  aeid 
on  a  small  portion  of  the  hydrochloric  acid,  which  is  thus  deprived  of  its  hydrogen* 
Hence  it  is  that,  when  free  chlorine  is  present,  nitrous  acid  or  some  other  oxide  of 
nitrogen  b  also  present  as  an  impurity.  The  nitric  and  nitrous  acids  are  derived 
from  nitraites  in  the  common  salt,  and  from  nitrous  acid  in  the  commercial  sulphuric 
acid  employed  in  the  preparation  of  the  hydrochloric  acid. 

Mydrockloric  Add  of  Commerce.  This  acid  has  the  general  properties  of  the  pure 
aqueous  acid.  It  has  a  yellowish  color,  owing  to  the  presence  of  sesquichloride  of 
iron,  or  of  a  minute  proportion  of  organic  matter,  such  as  cork,  wood,  etc.  It  usually 
contains  «mlphurie  add,  and  sometimes  free  chlorine  and  nitrous  aoid.   But  the  most 
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injiirioiis  impurity,  to  those  who  consume  it  in  the  arts,  is  sulphurous  acid.  T.  H. 
Savoij  analysed  three  samples  of  commercial  hydrochloric  acid,  each  having  a 
sp.  gr.  of  between  1*16  and  1*17,  and  found  them  to  contain  from  7  to  nearly  11  per 
cent,  of  sulphurous  acid.  To  detect  this  acid,  M.  Oirardin  has  proposed  a  very  deli- 
cate test,  namely,  stannous  chloride.  The  mode  of  using  the  test  is  to  take  about 
half  an  ounce  of  the  acid  to  be  tested,  and  to  add  to  it  two  or  three  drachms  of  the 
stannous  chloride.  The  mixture  having  been  stirred  two  or  three  times,  as  much 
of  distilled  water  as  of  the  stannous  salt  is  to  be  added.  If  sulphurous  acid  be  present, 
the  hydrochloric  acid  becomes  turbid  and  yellow  immediately  upon  the  addition  of 
the  stannous  chloride ;  and,  upon  the  subsequent  addition  of  the  water,  a  slight  evo- 
lotion  of  sulphuretted  hydrogen  takes  place,  perceptible  to  the  smell,  and  the  liquid 
assumes  a  brown  hue,  depositing  a  powder  of  the  same  color.  The  manner  in  which 
the  test  acts  is  as  follows.  By  a  transfer  of  chlorine,  the  test  is  converted  into  stan- 
nic chloride  and  metallic  tin,  the  latter  of  which,  by  reacting  with  the  sulphurous 
acid,  gives  rise  to  a  precipitate  of  stannic  and  stannous  sulphides.  In  case  the  sul- 
phurous acid  forms  but  one-half  of  one  per  cent,  of  the  commercial  acid,  the  precipi- 
tate may  not  be  perceptible.  Under  these  circumstances,  a  solution  of  sulphate  of 
copper  must  be  added  to  the  liquid  previously  warmed,  when  a  brown  precipitate  of 
sulphide  of  copper  will  be  immediately  formed,  (ffeintz.)  Or,  if  weak  solution 
of  iodine  is  decolorised  by  the  hydrochloric  acid,  sulphurous  or  arsenious  acid  may 
be  suspected.  M.  Lembert  has  proposed  the  following,  which  he  considers  as  a  more 
ddicate  test  of  sulphurous  acid.  Saturate  the  suspected  hydrochloric  acid  with  car- 
bonate of  potassium,  and  add  successively  a  little  weak  solution  of  starch,  one  or  two 
drops  of  solution  of  iodate  of  potassium,  and  sulphuric  acid,  drop  by  drop.  Sulphurous 
aeid,  if  present,  will  be  set  fi^  with  iodic  acid,  and  these,  by  reacting  on  each  other, 
will  develop  iodine,  which  will  cause  a  blue  color  with  the  starch.  Or  the  addition 
of  pure  sine  will  liberate  nascent  hydrogen,  which  will  cause  the  evolution  of  hydrogen 
sulphide  gas  detected  with  acetate  of  lead  paper. 

Another  impurity  occasionally  present  in  the  commercial  acid,  as  shown  by  Dupas- 
quier,  is  arsenic.  The  immediate  source  of  this  impurity  is  the  sulphuric  acid  used 
to  prepare  the  hydrochloric  acid.  The  sulphuric  acid  derives  the  arsenic  from  the 
sulphur  used  in  its  manufacture,  and  this  last  from  pyrites  containing  a  little  of  the 
poisonous  metal.  The  arsenic,  when  present,  is  in  the  form  of  a  terchloride,  and,  from 
its  volatility  in  this  state  of  combination,  is  transferred  to  the  hydrochloric  acid, 
distilled  from  the  commercial  acid.  This  impurity  is  separated  by  diluting  the  acid 
with  an  equal  volume  of  water,  and  passing  through  it  sulphuretted  hydrogen,  which 
throws  down  the  arsenic  as  a  tersulphide.  According  to  Wittstein,  hydrochloric 
add  is  freed  from  arsenic  by  mercury,  according  to  Beinsch,  by  copper,  and  in  either 
case  it  may  be  deprived  of  metallic  impregnation  by  careful  distillation.  {A.  J,  P., 
1851,  p.  408.)  M.  Auguste  Houseau  asserts  that  to  deprive  commercial  arseniferous 
hydrochloric  acid  of  arsenic  it  is  sufficient  simply  to  boil  it,  in  a  flat-bottomed 
vessel,  to  two-thirds  of  its  original  volume ;  all  the  arsenic  escaping  in  the  form  of 
the  terchloride.  (Jmim.  de  Pharm,  et  de  Chim,^  4e  s4r.,  i.  97.)  Bettendorff 
s^Mtfates  arsenious  and  arsenic  acids  from  hydrochloric  acid,  sufficiently  concentrated, 
by  precipitating  with  stannous  chloride,  and  then  distilling  the  acid :  when  it  is  so 
tiered,  it  is  perfectly  free  from  arsenic.  (A,  «7.  P.,  1870,  p.  219.)  When  leaden 
vesseb  are  used  in  preparing  hydrochloric  acid,  it  is  apt  to  contain  chloride  of  lead, 
which  falls  as  a  white  precipitate  on  neutralizing  the  acid.  The  nature  of  the  pre- 
cipitate is  verified  by  dissolving  it  in  nitric  acid  and  adding  iodide  of  potassium, 
when  the  yellow  iodide  of  lead  will  fall.  (^ffainauU,)  Prof.  E.  Scheffer  proved 
the  presence  of  lead  in  a  sample  used  for  making  solution  of  perchloride  of  iron. 
(A.  J.  P.,  Nov.  1875.)  Another  instance  was  noted  by  F.  Reppert.  (il.  •/.  P., 
Dec  1875.)  This  impurity,  being  fixed,  may  be  separated  by  distilling  the  acid. 
A  smaD  proportion  of  thallium  has  been  detected  in  commercial  hydrochloric  acid 
by  Mr.  Wm.  Grookes,  being  derived  from  sulphuric  acid,  in  the  manufacture 
of  which  pyrites  were  employed.  (^Chem.  NewSy  1863,  p.  194.)  Selenium  has 
been  found  in  French  hydrochloric  add,  causing  it  to  have  a  characteristic  bad 
odor. 
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Properties  of  Eydroohlorio  Aoid  Oas.  Hjdroclilorio  acid  gas  is  a  colorlesB 
elasdo  flaid,  possessing  a  pungent  odor,  and  the  property  of  irritating  the  organs  of 
respiration.  It  destroys  life  and  eztingaishes  flame.  It  reddens  litmus  power- 
fully, and  has  the  other  properties  of  a  strong  acid.  Its  sp.  gr.  is  1  '278  (Oay-Lussao 
and  Biot).  Subjected  to  a  pressure  of  40  atmospheres,  at  the  temperature  of  10^ 
G.  (50^  F.),  it  is  condensed  into  a  transparent  liquid,  to  which  alone  the  name  of 
liqwd  hydrochloric  acid  properly  belongs.  It  is  absorbed  by  water  with  the  greatest 
avidity. 

CompositioiL  Hydrochloric  acid  gas  consists  of  one  atom  of  chlorine  35-5,  and 
one  of  hydrogen  1  =  36-5 ;  or  of  one  volume  of  chlorine  and  one  of  hydrogen,  united 
without  condensation. 

Medical  Properties.  Hydrochloric  acid  is  tonic,  refrigerant,  and  antiseptic 
It  is  exhibited,  largely  diluted  with  water,  in  low  fevers,  phthisis,  some  forms  of 
syphilis,  and  to  counteract  phosphatio  deposits  in  the  urine.  Dr.  Paris  has  given  it 
with  success  in  malignant  cases  of  typhus  and  scarlatina,  administered  in  a  strong 
infusion  of  quassia.  It  is  especially  valuable  in  gastro-intestinal  indigestion  when 
there  is  no  tendency  to  diarrhoea,  and  may  often  be  added  with  advantage  to  liquid 
preparations  of  oolumbo,  gentian,  and  cinchona.  It  is  also  frequently  given  in  dys- 
pepsia, along  with  pepsin,  to  aid  its  solvent  powers.  The  dose  for  internal  exhi- 
bition is  from  five  to'  ten  minims  (0-3-0*6  O.o.)  in  a  sufficient  quantity  of  some 
bland  fluid,  as  barley-water  or  gruel.  (See  Acidum  Hydrochhricum  Jh'lutum,)  It 
is  a  decided  caustic  when  applied  in  concentrated  form,  although  less  powerful  than 
nitric  acid,  and  is  frequently  used  to  destroy  small  dermal  growths. 

Tozioological  Properties.  Hydrochloric  acid,  when  swallowed,  is  highly  irri« 
tating  and  oorrosive,  but  less  so  than  sulphuric  or  nitric  acid.  It  produces  black- 
ness of  the  lips,  fiery  redness  of  the  tongue,  hiccough,  violent  efforts  to  vomit,  and 
agonizing  pain  in  the  stomach.  There  is  much  thirst,  with  great  restlessness,  a  dry 
and  burning  skin,  and  a  small,  concentrated  pulse.  If  the  acid  has  been  recently 
swallowed,  white  vapors  of  a  pungent  smell  are  emitted  from  the  mouth.  The  best 
antidote  is  magnesia,  but  soap  or  sufficiently  dilute  alkaline  solutions  are  almost 
equally  efficient  In  the  course  of  the  treatment,  bland  and  mucilaginous  drinks 
must  be  freely  given.  When  inflammation  supervenes,  it  must  be  treated  on 
general  principles. 

Off,  Prep.  andPharm.  V$e$.  Addum  Hydroohloricum  Dilatum ;  Acidum  Hydro* 
oyanioum  Dilutum ;  Acidum  Nitro-hydrochloricum ;  Acidum  Nitro-hydrochloricam 
Dilutum  ;  Aqua  Chlori ;  Argenti  Nitras  Fusus ;  Carbo  Animalis  Purifioatus ;  Ferri 
Chloridum ;  Liquor  Acidi  Arseniosi;  Liquor  Ferri  Chloridi;  Liquor  Pepsini;  Liquor 
Zinci  Chloridi ;  Kesina  Podophylli ;  Sulphur  Prsocipitatum ;  Syrupus  Calcii  Lacto- 
phosphatis. 

Off.  Prep.  Br,  Addum  Hydroohlorioum  Dilutum ;  Aeidum  Nitro-hydrochlori- 
cum  Dilutum ;  Liquor  Antimonii  Chloridi ;  Liquor  Arsenioi  Hydrochloricus. 

Off.  Chlorides.  Br.  Ammonii  Chloridum ;  Apomorphinsa  Hydrochloras ;  Caloit 
Chloridum ;  Cocainao  Hydrochloras ;  Hydrargyri  Perchloridum ;  Hydrargyri  Sab- 
chloridum  ;  Liquor  Antimonii  Chloridi ;  Liquor  Arsenioi  Hydrochloricus ;  Liquor 
Calcii  Chloridi ;  Liquor  Ferri  Perchloridi ;  Liquor  Ferri  Perohloridi  Fortior ;  Liquor 
Hydrargyri  Perohloridi;  Liquor  Zinci  Chloridi;  Quininsa  Hydroohloras ;  Sodii 
Chloridum;  Tinctura  Ferri  Perchloridi;  Zinci  Chloridum. 

ACIDUM  HYDROOHLORICUM  DILUTUM.  U.S.,  Br.    Diluted 

Hydrochloric  Add. 

Aeidum  Moriatioam  Dilataa,  Pkarm.  1870 ;  Dilated  Moriatio  Add ;  Aoide  ohlorhydriqne 
diltt^,  Fr,;  VerdUnnte  SaliMLure»  0. 

"  Hydrochloric  Acid,  fix  parts  [or  five  and  one-half  fluidounoes] ;  Distilled 
Water,  thirteen  parts  [or  fourteen  fluidounces].  Mix  the  aoid  with  the  water,  and 
preserve  the  product  in  glass-stoppered  bottles."  U.  S. 

<^Take  of  Hydrochloric  Acid  eiyht  Jluidounees  [Imp.  measure] ;  Distilled  Water  a 
sufficiency.    Dilute  the  Aoid  with  1 6  fluidounces  [Imp.  meas.]  of  the  water ;  then  add 
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more  water,  so  that,  at  a  temperatnre  of  60^,  it  shall  measnre  26}  flaidoaoceB  [Imp. 
ueas.].  Or,  as  follows :  Take  of  Hydrocblorio  acid  3060  grains ;  Distilled  Water  a 
Bufidetuy.  Weigh  the  Aoid  in  a  glass  flask,  the  capacity  of  which,  to  a  mark  on 
the  neck,  is  one  pint  [Imp.  meas.] ;  then  add  Distilled  Water  until  the  mixture,  at 
60^  F.  (15^*6  C),  after  it  has  been  shaken,  measures  a  pint  [Imp.  meas.]."  £r. 

The  existing  U.S.  formula  differs  from  that  of  1870  in  yidding  a  diluted  hydro- 
cblorio acid,  which  contains  about  twelve  per  cent  more  officinal  acid  than  the  older 
preparati<Mi  did.  The  change  was  made  in  order  that  the  diluted  mineral  acids 
might  have  a  unifonn  strength  (ten  per  oent  of  absolute  acid).  It  is  important  to 
bear  this  fact  in  mind  in  prescribing,  although  the  difference  is  not  sufficient  to 
render  the  present  strength  dangerous.  **  Diluted  Hydrocblorio  Acid  contains  ten 
per  cent,  of  absolute  hydrochloric  add.  It  has  the  sp.  gr.  1  '049,  and  should  respond  to 
the  same  reactions  and  tests  as  Hydrochloric  Add.  To  neutralize,  7*28  Qm.  should 
require  20  Co.  of  the  volumetrio  solution  of  soda."   U.  S. 

The  British  preparation  has  the  sp.  gr.  1-052.  "345  grains  by  weight  (6 
fluidrachms)  require  for  neutralization  1000  grain-measures  of  the  volumetric  solu- 
turn  of  soda,  corresponding  to  10*58  per  oent.  of  real  acid.  Six  fluidrachms  [Imp. 
meas.]!  contain  one  eq.  or  36*5  grains  of  hydrochlcoio  acid,  HCl."  Br»  The  extreme 
preeision  of  the  British  formula,  though  no  doubt  useful  when  the  diluted  acid  is 
used  as  a  test,  is  quite  unnecessary  in  a  therapeutical  point  of  view. 

For  medical  properties  and  uses,  see  Aeidum  Ifydrochloricum,  The  dose  of  the 
dilated  aoid  is  from  fifteen  to  thirty  minims  (0'95-l-9  Co.),  to  be  taken  in  water  or 
other  ooovenient  vehicle. 

Q/f.  Prep.  Abstractum  Ck>nii ;  Extractum  Gonii  Alooholioum ;  Extraotum  C!onii 
Fluidum ;  Extractum  Ergots  Fluidum ;  Tinctura  Gonii. 

Off.  Prep,  Br.  Liquor  Morphinsd  Hydrochloratia ;  Liquor  Strychninse  Hydro- 
diloratis ;  Morphinas  Hydrochloras, 

ACIDUM  HYDROCYANICUM  DILUTUM.  U.S.,  Br.  mvied 
Hydrocyanic  Add,   Prusaic  Add.    Oyankydric  Add. 

^  A  liquid  oomposed  of  2  per  cent,  of  Absolute  Hydrocyanic  Aoid  [HCV ;  27 
— HC,N  ;  27]  and  98  per  cent  of  Alcohol  and  Water."  U,  S,  "  Hydrocyanic  Add, 
HCN,  diasdved  in  water,  and  constituting  2  per  cent,  by  weight  of  the  solution.*'  Br. 

Aeidam  Hydrocjanatq  m  a.  Boruaaioam ;  Acide  ojanhydriqao,  ou  bydrooyaniqoe,  Fr,/  Cyanwaa- 
aentDflT-Saare ;  Blans&are,  0. 

^  Ferrtxnranide  of  Potassium,  in  coarse  powder,  ttventy  parts  [or  four  ounces 
av.];  Sulphuric  Acid,  fifteen  parts  [or  one  and  a  half  fiuidouncesl;  Diluted 
Alcohol,  sixty  parts  [or  twelve  and  a  half  fiuidounces] ;  Water,  Distilled  Water, 
each,  a  sufficient  quantity  [q.  s.].  Place  the  Ferrocyanide  of  Potassium  in  a  tubu- 
lated retort,  and  add  to  it  forty  parts  [or  eight  fluidounces]  of  water.  Connect 
the  neck  of  the  retort  (which  is  to  be  directed  upward),  by  means  of  a  bent  tube, 
with  a  well -cooled  condenser,  the  delivery  tube  of  which  terminates  in  a  receiver 
Burroanded  with  ice-oold  water,  and  containing  sixty  parts  [or  twelve  and  a  half 
fluidounces]  of  Diluted  Alcohol.  All  the  joints  of  the  apparatus,  except  the  neck 
of  the  receiver,  having  been  made  air-tight,  pour  into  the  retort,  through  the  tubu- 
bre,  the  Sulphuric  Aoid  previously  diluted  with  an  equal  weight  [or  three  fluid* 
ounces]  of  Water.  A^tate  the  retort  gently  and  then  heat  it,  in  a  sand-bath, 
until  the  contents  are  in  brbk  ebullition,  and  continue  the  heat  r^nlarly  until  there 
is  but  little  liquid  mixed  with  the  saline  mass  remaining  in  the  retort.  Detach  the 
receiver,  and  add  to  its  contents  so  much  distilled  water  as  may  be  required  to  bring 
the  product  to  the  strength  of  two  per  cent,  of  absolute  hydrocyanic  acid  if  tested 
by  the  method  of  assay  given  on  page  72. 

"  Diluted  Hydrocyanic  Add  may  be  prepared,  extemporaneously,  in  the  following 
manner :  Take  of  Gyanide  of  Silver  six  parts  [or  fiftv  and  a  half  grains] ;  Hy 
droehloric  A.dd  five  parts  [or  thirty-seven  minims];  DiatiHed  Water  fifty  five  parts 
[or  one  fluidounce].  Mix  the  Hydrochloric  Acid  with  the  Distilled  Water,  add  the 
Cyanide  of  Silver,  and  shake  the  whole  together  in  a  p^lass-stoppered  bottle.  When 
the  precipitate  has  subsided,  pour  off  the  clear  liquid.''   Ul  & 
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'*  Ferrocyanide  of  Potassium,  2}  onnoes  [av.];  Salpharic  Acid,  1  flaidoanoo 
[Imp.  meas.] ;  Distilled  Water,  30  flaidonnces  [Imp.  meas.],  or  a  safficiency.  Dis- 
solve the  ferroojanide  of  potassium  in  ten  [fluidjounces  of  the  water,  then  add  the 
salpharic  acid,  preyiously  dilated  with  foar  [fluid]oaaoes  of  the  water  and  cooled. 
Pat  the  Bolation  into  a  flask  or  other  saitable  apparatas  of  glass  or  earthenware,  to 
which  are  attached  a  condenser  and  a  receiver  arranged  for  distillation  ;  and  having 
put  eight  [fluid]oance8  of  distilled  water  into  the  receiver,  and  provided  efficient 
means  for  keeping  the  condenser  and  receiver  cold,  apply  heat  to  the  flask,  until  by 
slow  distillation  the  liquid  in  the  receiver  is  increased  to  seventeen  fluidounces.  Add 
to  this  three  [fluidjounces  of  distilled  water,  or  as  much  as  may  be  sufficient  to  bring 
the  acid  to  the  required  strength,  so  that  one  hundred  grains  (or  110  minims)  of  it, 
precipitated  with  a  solution  of  nitrate  of  silver,  and  the  precipitate  thoronghly  washed 
and  dried,  shall  yield  ten  grains  of  dry  cyanide  of  silver. 

"  Diluted  hydrocyanic  acid  should  be  kept  in  well-corked  bottles,  tied  over  with 
impervious  tissue.  The  bottles  should  be  inverted  when  not  in  use,  and  be  kept  in 
a  dark  place."  B7\ 

The  British  preparation  has  the  sp.  gr.  0*997.  If  270  grains  bf  it  be  made 
alkaline  by  solution  of  soda,  they  will  require  1000  grain-measures  of  the  volumetric 
solution  of  nitrate  of  silver  to  be  added  before  a  permanent  precipitate  begins  to  form, 
corresponding  to  2  per  cent,  of  the  real  acid. 

When  ferrocyanide  of  potassium  is  decomposed  by  sulphuric  acid,  the  residue  in 
the  retort  is  sulphate  of  potassium,  mixed  with  an  insoluble  compound  of  cyanide 
of  iron  and  cyanide  of  potassium  {Everitt's  SaU),  The  reaction  is  erpressed  by 
the  following  equation : 

2(K,FeC.N,)  +  3H,80,  =  3K,S0,  +  2(KFeC,N,)  +  6HCN. 

Half  of  the  cyanogen  present  in  the  ferrocyanide  of  potassium  goes  to  form  the 
hydrocyanic  acid,  while  the  other  half  remains  in  the  white  residue.  Everitt's  salt, 
so  named  from  its  discoverer,  is  a  yellowish  white  powder.  Like  ferrocyanide  of 
potassium,  it  is  a  double  cyanide  of  iron  and  potassium,  but  of  different  molecular 
ratio.  As  it  appears  in  practice,  it  is  apt  to  be  greenish,  owing  probably  to  the 
presence  of  a  little  Prussian  blue. 

An  excess  of  sulphuric  acid,  or  the  use  of  concentrated  acid,  would  endanger  the 
production  of  hydrocyanic  acid,  as  this  is  decomposed  by  strong  sulphuric  acid, 
with  the  formation  of  carbon  monoxide  (CO)  and  ammonium  sulphate.  The  propor- 
tion of  the  acid  should  not  exceed  three-fourths  of  the  weight  of  the  ferrocyanide. 
In  relation  to  the  most  convenient  method  of  bringing  the  hydrocyanic  acid  to  the 
standard  strength,  and  to  some  other  points  in  its  preparation  by  the  officinal 
formula,  see  Prof.  Procter's  paper,  A.  J.  P.,  xix.  259. 

In  the  U.  S.  process  for  obtaining  hydrocyanic  acid  extemporaneously,  the  react- 
ing materials  are  single  molecules  respectively  of  cyanide  of  silver  and  hydrochlorio 
acid.  These,  by  double  decomposition,  generate  hydrocyanic  acid,  which  dissolves 
in  the  water,  and  chloride  of  silver,  which  subsides,  and  from  which  the  acid  is 
poured  off  when  clear.  (See  Argenii  Q/anidum.)  The  extemporaneous  prooeas 
is  useful  to  country  practitioners,  because  the  acid  will  not  generally  keep.  A  por< 
tion  of  hydrocyanic  acid,  if  purchased  by  a  practitioner,  mav  spoil  on  his  hands 
before  he  has  occasion  to  use  it ;  but  if  he  supply  himself  with  cyanide  of  silver, 
he  may  readily  at  any  moment  prepare  a  small  portion  of  the  acid,  by  following  the 
directions  of  the  formula.  On  the  other  hand,  it  is  questionable  whether  all  of  the 
cyanide  of  silver  will  be  decomposed,  except  under  much  more  careful  treatment 
than  the  process  is  likelv  to  receive. 

It  will  be  observed  that  a  change  has  been  made  in  the  process  of  the  Pharma- 
copoeia of  1880,  in  the  substitution  of  diluted  alcohol  for  the  distilled  water  formerly 
used  as  the  solvent  for  the  hydrocyanic  acid.  This  is  in  accordance  with  the  views 
of  Oault  and  others,  who  assert  that  greater  stability  is  thus  secured. 

Another  process  for  obtaining  medicinal  hydrocyanic  acid,  proposed  by  Dr.  Clark, 
and  adopted  by  Mr.  Laming,  is  by  the  reaction  of  tartaric  acid  on  cyanide  of  potas- 
sium in  solution.  Laming's  formula  has  been  modified  as  follows.  Potassic  cyanide, 
pure,  65  parts;  tartaric  acid,  150  parts;  alcohol,  675  parts;  water  sufficient  to 
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make  1538  parts.  Mix  the  potassic  cyanide  and  tartaric  acid  with  500  parts  of  water 
in  a  well-stoppered  bottle,  or  dissolve  each  separately  in  250  parts  of  water,  and  mix 
the  solutions ;  then  add  the  alcohol  and  sufficient  water  to  make  1538  parts.  After 
the  aoid  potassium  tartrate  has  subsided  as  a  heavy  crystalline  powder,  the  clear 
supernatant  liquid  is  decanted. 

The  yield  of  officinal  acid  is  1350  parts,  but  the  generated  cream  of  tartar  weighs 
188  parts,  thus  making  the  1538  parts  as  above  directed.  The  solution  contains 
mere  traces  of  the  aoid  tartrate.    {A,  J.  P.,  1883,  p.  559,  from  Fovmes't  Qiemistry.) 

Great  care  must  be  observed  in  using  this  process  to  procure  pure  cyanide  of 
potassium,  the  commercial  article  usually  being  adulterated. 

The  processes,  thus  far  given,  are  intended  to  furnish  a  dilute  hydrocyanic  acid 
for  medicinal  purposes.  The  methods  of  obtaining  the  anhydrotu  acid  are  different. 
Vauquelin's  process  for  the  anhydrous  add  is  to  pass  a  current  of  hydrosulphurio 
add  gas  over  cyanide  of  mercury  contained  in  a  glass  tube,  connected  with  a  re- 
tieiver  kept  cold  by  a  freenng  mixture  of  ice  and  salt  The  first  third  only  of  the 
tube  is  filled  with  cyanide;  the  remaining  two-thirds  being  occupied,  half  with  car- 
bonate of  lead,  and  half  with  chloride  of  caldum ;  the  carbonate  bdng  intended 
to  detain  the  hydrosulphurio  acid  gas,  the  chloride  to  separate  water. 

The  process  of  Wohler  for  the  anhydrous  acid  is  the  following.  The  cyanide  of 
potasdum  sdected  is  a  black  cyanide,  formed  by  fumng  together,  in  a  covered  cruci* 
ble,  8  parts  of  dry  ferrocyanide,  3  of  ignited  cream  of  tartar,  and  1  of  charcoal  in 
fine  powder.  The  cyanide,  while  still  warm,  is  exhausted  by  6  parts  of  water ;  and 
the  dear  solution,  placed  in  a  retort,  is  decomposed  by  cold  diluted  sulphuric  add, 
gradually  added.  The  hydrocyanic  acid  is  condensed  first  in  a  U-tube,  contdnine 
chloride  of  cdcium  and  surrounded  with  ice-cold  water,  and  afterwards  in  a  small 
bottle,  oonnected  with  the  U-tube  by  a  narrow  tube,  and  immersed  up  to  the  neck  in 
a  mixture  of  ice  and  sdt.  After  the  acid  has  been  condensed  and  dehydrated  in 
the  U-tube,  the  cold  water  surrounding  it  is  withdrawn  by  a  siphon,  and  replaced 
by  water  at  a  temperature  between  29-4°-32*2''  C.  (85''-90''  F.),  whereby  the 
anhydrous  add  is  made  to  distil  over  into  the  smdl  bottle. 

M.  Berthelot  has  made  hydrocyanic  add  synthetically.  He  first  prepares,  by  a 
direct  synthesis  of  its  elements,  acetylene  (0.H,).  He  then  mixes  vapors  of  acety- 
lene with  pare  nitrogen,  passes  a  series  of  electric  dbcharges  from  a  Ruhmkorff 
coil  through  the  mixture,  and,  when  the  odor  of  prusdc  add  is  perceptible,  agitates 
with  a  solution  of  potassa  to  get  the  fixed  cyanide.  It  has  also  been  made  by  heat- 
ing chloroform  with  ammonia  and  caustic  potash  solution.  (Hoftnann,  Ann.,  144, 
116.) 

Properties  of  the  Hedioinal  Aoid.  Diluted  hydrocyanic  add,  of  the  proper 
medicinal  strength,  is  a  transparent,  colorless,  volatile  liquid,  possessing  a  smell 
iQBembling  that  of  peach  kernels,  and  a  taste  at  first  cooling  and  afterwards  some- 
what irritating.  It  imparts  a  slight  and  evanescent  red  color  to  litmus.  If  it 
reddens  Ktmas  strongly  and  permanently,  some  add  impurity  is  present  It  loses 
strength  rapidly  in  open  vessels.  It  is  not  reddened  by  the  iodo-cyanide  of  potas- 
dam  and  mercury.  The  non-action  of  this  test  shoirs  the  absence  of  contaminating 
adds,  which,  if  present,  would  decompose  the  test,  and  give  rise  to  the  red  iodide 
of  mercury.  The  red  color  produced  when  picrate  of  ammonia  is  added  to  a 
solution  of  an  alkaline  cyanide  and  heated  has  been  proposed  as  a  test  for  prussio 
add.  (P.  Guyot,  K.  R,,  May,  1877.)  It  is  liable  to  undei^  decomposition  if  ex- 
posed to  the  light,  but  ib  easily  kept  in  a  bottle  covered  with  black  paint  or  black 
paper.  '*  On  being  heated  it  is  completely  volatilized.  If  to  the  acid,  rendered 
alkaline  by  potassa,  a  little  ferrous  sulphate  and  ferric  chloride  be  added,  and  the 
mixture  be  acidulated  with  hydrochloric  acid,  a  blue  predpitate  will  make  its  ap- 
pearance." U.S.  From  experiments  carefully  conducted  bv  MM.  Bussy  and  Bui- 
gnet,  it  appears  that,  when  the  alteration  in  the  acid  under  the  influence  of  light  has 
begun,  it  will  afterward  go  on  very  rapidly  in  the  dark ;  and  that,  after  exposure  for 
a  oertdn  time  to  the  light,  though  no  alteration  may  be  apparent,  an  influence  has 
nevertheless  been  exerted  which  disposes  to  change,  and  promotes  decompodtion 
even  in  the  absence  of  light.     Hence  the  necessity  of  immediately  enclosing  the 
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aoid  in  bottles  from  which  the  light  is  exdoded.  (Joium,  de  Pl^airm.^  1863,  p. 
475.)*  Experienoe  has  shown  that  it  is  beet  preserved  ia  oork-etopped  bottles 
of  amber  glass;  whea  glass  aad  rubber  stoppers  were  used,  deeompoaitioa  frequently 
took  plaoe  rapidly.  Its  most  usual  impurities  are  sulphurie  and  hydrochlorio  acids; 
the  former  of  which  may  be  detected  by  chloride  of  barium,  which  will  produce 
a  precipitate  of  sulphate  of  barium ;  and  the  latter  by  precipitating  with  nitrate  of 
silver,  when  so  much  of  the  precipitate  as  may  be  chloride  of  ailver  will  be  iosoU 
uble  in  boiling  nitric  add,  wldle  the  cyanide  of  silver  is  readily  soluble.  The  pres- 
ence of  these  acids,  in  slight  amount,  is  injurious  only  by  rendering  uncertain  the 
strength  of  the  medicinal  acid,  as  ascertained  by  its  saturating  power.  It  is  now 
generally  acknowledged  that  mineral  acids  prevent  the  deterioration  of  the  dilute 
pruasic  acid.  But  the  presence  of  a  mineral  acid  is  not  necessary  for  its  pres- 
ervation ;  for  Dr.  Christison  has  known  the  medicinal  acid  from  ferrocyanide  of 
potassium  to  keep  perfectly  well,  although  nitrate  of  barium  did  not  produce  the 
slightest  muddiness.  Nevertheless  it  has  been  recently  shown  that  much  of  the  acid 
as  kept  in  the  drug-stores  is  often  below  the  officinal  strength.  Various  remedies 
have  been  proposed.  {P.J.  Tr.,  July,  1871;  Feb.  1, 1874;  Sept  187%.)  One  of 
these  ]&  to  reduce  the  strength  to  one-tenth  per  cent.,  this  weak  solution  being  said 
not  to  undergo  change.  In  our  experience  a  one  per  cent,  acid  retained  its  proper- 
ties through  very  severe  tests  of  exposure.  Mr.  John  Williams  has  found  in  a  series 
of  experiments  that  the  addition  of  20  per  cent,  of  glycerin  has  a  very  pronounced 
influence  in  preventing  deterioration.  (P. «/.  IV.,  Sept.  1874;  Sept.  1875.) 

Formerly  the  medicinal  acid  was  of  diflPerent  strengths,  as  ordered  by  the  different 
pharmaceutical  authorities;  but  happily  the  U.  S.  and  Br.  Pharmaoopceias  conform 
in  this  important  point.  At  one  time  its  strength  was  indicated  by  its  specific  gravity, 
which  is  lower  in  proportion  as  it  is  stronger;  but  this  unpredse  mode  of  estimate  is 
not  now  relied  on ;  and,  though  the  British  Pharmacopceia  gives  the  sp.  gr.  of  its 
dilute  add  at  0*997,  both  Pharmacopoeias  give  quantitadve  tests  as  indices  of  the 
strength.  '^  6*75  6m.,  diluted  with  30  G.c.  of  water,  and  mixed  with  enough  of  an 
aqueous  suspension  of  magnesia  to  make  the  mixture  quite  opaque,  and  afterward 
with  a  few  drops  of  solution  of  chromate  of  potassium,  should  require  50  G.c.  of  the 
volumetric  solution  of  nitrate  of  silver,  before  the  red  color  caused  by  the  latter  ceases 
to  disappear  on  stirring"  (corresponding  to  the  presence  of  two  per  cent,  of  absolute 
hydrocyanic  aetd).  U.  8.  Thw  method  of  assay  is  based  upon  Pappenheim's  pro- 
cess for  the  determination  of  hydrocyanic  acid  in  bitter  almond  water,  as  described 
by  Vielhaber  in  ArcKvo  d.  Pharm.,  1878,  p.  408;  the  addition  of  an  alkali  to  a 
solution  of  hydrocyanic  acid,  previous  to  titration,  not  only  prevents  the  vola- 
tilisation of  the  add,  but,  as  has  been  shown  by  Siebold,  the  double  cyanides  of  silver 

*  Anhydrous  hydroojAiiio  aoid  sometimes  andergoeff  an  apparently  spontaneous  moleealar  obango 
by  which  it  is  oonrerted  into  a  blaok  solid  body,  whioh  was  supposed  to  If  paraefnnogm  (OiNs),  or 
Its  compounds.  This  ohange  talces  plaoe  more  slowly  in  watery  solutions  of  the  aeid,  whioh  ajna 
oonverted  into  a  black  liquid ;  and  it  is  only  in  a  state  of  extreme  dilution,  when,  for  example, 
water  contains  not  more  than  one  per  cent,  of  the  aoid,  that  it  Is  altogether  prevented.  It  some- 
times takes  place  in  the  officinal  diluted  aoid ;  and  Prof.  Procter  exhibited  a  bottle,  which  had  been 
most  carefully  oiosed,  and  kept  excluded  from  the  light,  and  in  which,  nevertheless,  the  acid  had 
become  as  black  as  ink.  The  cause  of  this  phenomenon  remained  long  unknown :  some  years  ago 
M.  B.  Millon  satisfied  himself,  by  experiment,  that  the  real  agency  was  the  presence  of  ammonia, 
whioh  may  sometimes  operate  even  through  the  air.  It  has  also  been  asserted  (hat  the  cause  of 
the  decomposition  is  the  presence  of  a  microscopic  plant.  {Joum.  de  Pharm,,  1862,  p.  48.)  The  pre- 
servative influence  of  a  little  sulphuric  acid  in  the  diluted  hydrocyanic  acid  would  be  thus  explained; 
and  it  is  not  impossible  that  the  greater  resistance  offered  to  the  ohange  by  the  preparation  made 
by  the  officinal  prooess,  in  which  sulphuric  acid  is  nsed,  than  by  the  others,  may  be  owing  to  the 
influence  of  this  acid,  either  passing  over  with  its  vapor,  or  acting  on  the  acid  v^or  before  it  leaves 
the  retort.  An  important  practical  inference  from  all  this  is  the  necessity  of  providing,  as  far  as 
possible,  that  ammonia  should  in  no  manner  have  access  to  the  acid,  during  or  after  its  prepara- 
tion. The  effect  of  ammonia  in  Indncing  changes  in  dilute  hydrocyanic  aokl  is  denied  by  Pettit 
{A.  J.  P.,  1873.)  Mr.  Bimmington  asserts  that  hydrocyanic  acid  acts  upon  the  alkali  of  some  ▼»- 
rieties  of  glass.  Mr.  >id,  who  has  confirmed  this,  declares  that  the  addition  of  hydroohlorio 
aoid  is  perfectly  usele  ^  as  a  preservative,  except  when  the  prussic  acid  is  kept  in  bottles  whidi 
yield  the  alkali.  {Pharm.  Joum.,  Sept.  1874.)  MM.  Lesoolm  and  Rigant  (OmioteMi^siidtt*,  Aug.  4, 
1879)  state  that  pure  hydropyaaio  aoid  oaa  be  preserved  for  a  long  time;  that  the  preMaee  of 
tf  potassium  eyanide  brings  about  this  deoomposition  even  in  the  absence  of  water.  The  sabsti- 
ttttion  of  diluted  alcohol  for  water,  as  directed  in  the  officinal  prooess  (1880),  obviates  this  deoom- 
position. 
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with  the  alkali  metals  are  Tery  permanent ;  the  use  of  ehromate  of  potaaaium  aa  an 
indicator,  whereby  a  red  color,  due  to  a  combination  of  the  chromic  acid  with  the 
silver,  is  prodaced,  is  highly  recommended.  The  Br.  Pharmaoopoeia  directa  that 
270  grains  of  it,  when  treatcM)  with  solution  of  soda  in  excess,  shall  reaaire  the  addi- 
tion of  1000  grain-measures  of  the  yolumetric  solution  of  nitrate  of  silyer,  before  a 
permanent  precipitate  begins  to  form.  To  explain  this  test  it  is  necessary  to  notice 
that  cyanide  of  silyer,  though  itself  insoluble,  is  rendered  soluble  by  combining  with 
cyanide  of  sodium,  in  the  proportion  of  one  molecule  of  each.  When,  therefore, 
the  diluted  hydrocyanic  acid  is  converted,  by  the  addition  of  soda,  into  cyanide  of 
sodium,  no  penuanent  precipitate  wiil  begin  to  appear,  upon  the  addition  of  nitrate 
of  silver,  until  more  than  sufficient  cyanide  of  silver  is  produced  to  form  the  soluble 
compound  referred  to,  which  happens  when  one-half  of  the  cyanide  of  sodium  haa 
been  converted  into  cyanide  of  silver.  An  acid  of  the  strength  indicated  by  either 
of  these  methods  contains  two  per  cent,  of  anhydrous  acid.  The  test  of  entire  solu- 
bility in  boiling  nitric  acid,  applied  to  the  predpitate  obtained  by  nitrate  of  silver, 
is  intended  to  verify  its  nature;  for,  if  the  hydrocyanic  add  contain  hydrochloric 
add,  part  of  thtt  predpitate  would  be  chloride  of  diver,  not  soluble  in  the  boiling 
add.  Schede's  medicinal  hydrocyanic  add  contains  about  5  per  cent  of  anhydrous 
add ;  and,  therefore,  two  minims  of  it  are  equal  to  five  of  the  U.  8.  add.  The  use 
of  Scheele's  acid  should  be  discouraged  as  unnecessary  and  very  dangerous.  In  view 
of  the  deterioration  of  hydrocyanic  add  upon  keeping  through  loss  by  volatilization, 
the  following  approximate  practical  test  is  recommended  by  Dr.  Squibb.  If  one  drop 
of  diluted  hydrocyanic  acid  be  added  to  15  C.c.  of  distilled  water  in  one  vessel, 
and  one  drop  of  test-solution  of  nitrate  of  silver  (U.  S.  P.)  be  added  to  7  C.c.  of 
distilled  water  in  a  test-tube,  and  the  first  solution  be  dropped  into  the  second  from 
a  pipette,  and  the  contents  be  clo^ly  observed  for  a  few  seconds  between  the  drops, 
a  distinct  opalescence  should  be  observed  before  the  fourth  drop  is  added,  and  the 
opalescence  become  very  marked  as  the  fourth  or  fifth  drops  are  added. 

MM.  Fordos  and  O^lis  have  proposed,  as  a  test  of  the  strength  of  the  compounds 
containing  cyanogen,  an  alcoholic  solution  of  iodine  of  known  strength ;  as,  for  exam- 
pie,  three  grains  to  the  fluidounce.  The  test-solution  is  added,  drop  by  drop,  to  the 
(^anogen  compound,  until  a  permanent  yellowish  tinge  is  produced.  The  iodine 
uoitea  with  the  cyanogen,  and  with  the  substance  in  combination  with  the  cyanogen, 
in  the  ratio  of  their  several  equivalents ;  and  hence  the  cyanogen  present  is  easily 
calculated  from  the  proportion  of  iodine  expended  in  uniting  with  it.  This  test  is 
oommended  for  its  accuracy  by  Mr.  James  Roberton,  of  Manchester,  Eng.  (See  A. 
J.  P.,  1853,  p.  551.)     A.  Link  and  R.  Moeckd  {Zeitseh./.  Anafyt.  Chem.y  1878, 

21 455)  made  a  series  of  experiments,  and  showed  that  the  most  delicate  test  for 
ydrocyanic  add  was  that  of  sulphocyanateaof  iron.  {A.  J.  P.,  1879,  p.  86.) 
Propertiet  of  the  Anhydrous  Aeid.  Hydrocyanic  add,  perfectly  free  from  water, 
is  a  colorlesB,  transparent,  infiammable  liquid,  of  extreme  volatility,  boiling  at  27^ 
C  (SO""  F.),  and  coughing  at  —15''  C.  (5°  F.).  Its  sp.gr.  as  a  liquid  is  0*6969,  at 
the  temperature  of  18°  C.  (64°  F.) ;  and  as  a  vapor  0-9423.  Its  taste  is  at  first 
eooling,  then  burning,  with  an  after-taste  in  the  throat  like  that  of  bitter  almonds ; 
but,  from  its  extremely  poisonous  nature,  it  must  be  tasted  with  the  utmost  caution. 
Iti  odor  is  so  strong  as  to  produce  immediate  headache  and  giddiness;  and  its  vapoi 
so  deleterious  that  the  smallest  portion  of  it  cannot  be  inhaled  without  the  greatest 
danger.  Both  water  and  alcohol  dissolve  it  readily.  It  is  much  more  prone  to 
undergo  decompodUon  than  the  dilute  add.  In  the  course  of  a  few  hours  it  some- 
times b^ins  to  assume  a  reddish  brown  color,  which  becomes  gradually  deeper,  till 
at  length  the  add  is  converted  into  a  black  liquid,  which  exhales  a  strong  smell  of 
ammonia.  It  is  a  very  weak  acid  in  its  chemical  relations,  and  reddens  litmus  but 
sligfatly.  It  does  not  form  solid  compounds  with  metallio  oxides,  but  cyanides  of 
netals,  the  elements  of  water  being  diminated.  According  to  Sobero,  hydrocyanic 
aeid  is  generated,  in  sendble  quantities,  by  the  action  of  weak  nitric  add  on  the 
volatile  <rils  and  renns.  Wbhler  affirmed  in  1828  that  picric  add  when  treated  with 
baryta- water  yields  it;  and  Julius  Post  and  H.  Htibner  have  found  that  nitro- 
benaol  and  dinitrobensol  do  also  when  treated,  the  former  with  fudng  potassa,  the 
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latter  with  boiling  dilate  solation  of  potassa.  It  hafl  also  been  formed  by  the  sloir 
action  of  carbonate  of  potassium  on  tincture  of  hyoscyamus,  given  together  as  a 
medicine.  (Dr.  J.  T.  Plammer,  of  Indiana,  A.  J,  P.,  zzy.  513.)  Though  a  product 
of  art,  it  exists  in  some  plants,  and  is  generated  by  reaction  between  the  oonstitaents 
of  many  y^etable  products  upon  contact  with  water.  These  principles  are  usually 
amygdalin  and  emulsin,  but  according  to  Peckholt  the  root  of  Manihot  tttilissima 
copiously  generates  hydrocyanic  acid  with  water,  although  he  was  unable  in  15  analyses 
to  find  amygdalin  in  it  (A.  J.  P.,  Oct.  1872.)     (See  Amygdala  Amara,)* 

CompositioiL  Hydrocyanic  acid  consbts  of  the  atomic  group  cyanogen  26, 
and  one  atom  of  hydrogen  1  =  27 ;  or,  in  yolumes,  of  one  yolume  of  cyanogen  and 
one  of  hydrogen  without  condensation,  its  formula  being  HGN  or  HCy.  Qfanogen 
(Cy)  is  a  colorless  gas,  of  a  strong  and  penetrating  smell,  inflammable,  and  burning 
with  a  beautiful  bluish  purple  flame.  Its  sp.  gr.  is  1*8157.  It  was  discoyered  in 
1815  by  Gky-Lussac,  who  viewed  it  as  a  compound  radical,  which,  when  combined 
with  hydrogen,  becomes  hydrocyanic  acid.  Hydrocyanic  acid,  in  a  dilute  state,  was 
discoyered  in  1780  by  Scheele,  who  correctly  stated  its  elements  to  be  carbon,  nitro- 
gen, and  hydrogen ;  but  the  peculiar  way  in  which  they  are  combined  was  fint 
pointed  out  by  Gkiy-Lussac,  by  whom  also  the  anhydrous  add  was  first  obtained. 

Medical  and  Toxioal  Properties.    Hydrocyanic  acid  is  one  of  the  most  deadly 
poisons  known,  and  frequently  exceedingly  rapid  in  its  action.      According   to 
Dr.  Christison,  a  grain  and  a  half  of  the  anhydrous  acid  is  capable  of  producing 
death  in  the  human  subj^.     One  or  two  drops  of  the  pure  acid  are  sufficient  to 
kill  a  vigorous  dog  in  a  few  seconds.     Sometimes  death  occurs  almost  instanta- 
neously.    Usually,  however,  three  stages  of  the  poisoning  are  manifest :    a  first 
very  brief  one  of  difficult  respiration,  slow  cardiac  action,  and  disturbed  nervous  ac- 
tion ;  a  second  violent  oonvulsive  stage,  with  dilated  pupils,  vomiting,  often  loud 
cries,  unconsciousness,  etc. ;  and  a  third  closing  period  of  asphyxia,  oollapse,  and  paral- 
ysis, sometimes  interrupted  by  convulsions.     When  smaller  doses  are  ingested,  the 
symptoms  come  on  more  slowly,  but  are  similar  to  those  just  described,  and  when 
paralysis  is  developed  it  affects  both  motility  and  sensation.     A  peculiar  bloated 
look  of  the  deeply  suffused  face  and  neck,  with  irothing  at  the  mouth,  ooeur- 
ring  along  with  the  symptoms  previously  described,  is  almost  pathognomonic  of  the 
poisoning.  The  odor  of  hydrocyanic  acid  is  sometimes  very  strong,  and  should  always 
be  searched  for  about  the  mouth.     It  is  very  important  as  an  aid  in  the  diagnosis, 
but  is  certainly  not  always  present.     Death  is  usually  the  result  of  asphyxia,  pro- 
duced by  a  direct  paralyzant  action  of  the  poison  upon  the  respiratory  centres.     The 
poison  appears  also  to  have  a  direct  paralysing  action  upon  the  heart,  and  sometimes 
to  produce  fatal  syncope.     The  post-mortem  appearances  are  glistening  and  staring 
expression  of  the  eyes ;  gorged  state  ^f  the  venous  system  with  fluid,  dax^,  or 
bluish-black  blood,  especially  of  the  veins  of  the  brain  and  spinal  marrow;  and  some- 
times redness  of  the  internal  coat  of  the  stomach.     The  lungs  are  sometimes  nat- 
ural, at  other  times  turgid  with  blood.  When  the  death  has  been  very  rapid,  all  of  the 
blood  may  be  found  of  a  bright  arterial  hue.  After  a  slow  death  the  blood  is  cyanotic. 
It  is  rarely  true  that  all  of  the  muscles  are  insensible  to  the  galvanic  current.      If 
the  autopsy  be  not  too  long  deferred,  the  odor  of  the  acid  is  generally  perceptible  when 
the  cadaver  b  opened.     The  odor  after  nitrobenzol   poisoning  resembles  very 
dosely  that  of  the  acid,  but  it  is  affirmed  that  the  diagnosis  can  be  made  by  leav- 
ing the  opened  body  exposed,  when  the  smell  of  the  acid  will  disappear,  and  that  of 
the  nitrobenzol  remain.     Notwithstanding  the  tremendous  energy  of  this  acid  as  a 
poison,  it  has  been  ventured  upon  in  a  dilute  state  as  a  sedative,  anodyne,  and  anti- 
spasmodic.    Though  occasionally  employed  as  a  remedy  prior  to  1817,  it  did  not 
attract  very  much  attention  until  that  year,  when  Magendie  published  his  observa- 
tions on  its  use  in  diseases  of  the  chest,  and  recommended  it  to  the  profession. 

*  It  has  been  proposed  to  employ  solntions  of  these  yegetable  products  for  the  extemporttneoiis 
preparation  of  hydrooyanio  aeid,  and  in  the  Swedish  Pharmaoopoeia  the  BmuUic  Bydroeyanata  hma 
replaoed  entirely  the  dilute  prussic  aeid.  An  emulsion  is  first  made  of  8  parts  of  sweet  almond^  2 
of  sugar,  and  24  of  water.  To  80  parts  of  this  emulsion  is  added  one  part  of  amygdalin.  In  an 
hour  the  mixture  is  ready  for  use ;  one  ounoe  of  it  contains  one-tiiird  of  a  grain  of  anhydroos  add 
PosQ,  one  to  two  teaspoonfuls.  {Nat,  M^d.  Jomm^  July,  1871.) 
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Wbeo  giTen  in  mediciDal  doses  gradaaUy  increased,  it  prodnoes  the  following  symp- 
ioms  in  different  cases :  peculiar  bitter  taste ;  increased  secretion  of  saliva ;  irrita- 
tion of  the  throat ;  nausea ;  disordered  respiration ;  pain  in  the  head ;  giddiness ; 
faintDeas ;  obscure  vision ;  and  tendency  to  sleep.  It  appears  to  have  a  special  ac- 
tion on  the  larynx  and  trachea.  (2>r.  CogsweU,)  The  pulse  is  sometimes  quickened, 
at  other  times  reduced  in  frequency.  It  has  been  extensively  used  in  complaints  of 
the  respiratory  organs,  but  later  experience  has  shown  that  it  has  but  litUe  virtue, 
except  in  the  quieting  of  cough.  Its  influence  upon  the  circulation  is  not  sufficiently 
pronounced  to  render  the  drug  of  any  value  as  an  arterial  sedative  in  acute  pulmonary 
or  other  inflammations.  In  phthisis  it  may  be  resorted  to  with  advantage  as  a  pal- 
liative for  the  cough.  In  various  other  affections  of  the  chest,  attended  with  dysp- 
noea or  cough,  such  as  asthma,  hooping-cough,  and  chronic  catarrh,  it  has  often 
been  decidedly  beneficial,  by  allayine  irritation  or  relaxing  spasm.  In  certain  affec- 
tions of  the  stomach,  eharacterixed  by  pain  and  spasm,  and  sometimes  attended 
with  vomiting,  but  unconnected  with  inflammation,  and  in  similar  painful  affections 
of  the  bowels,  it  has  proved  beneficial  in  the  hands  of  several  practitioners.  In 
these  cases  it  probably  acts  locally  upon  the  nerve-endings  in  the  stomach  and  in- 
testines. It  has  been  used  with  asserted  good  results  in  the  paroxysmal  excitement 
of  mania.  (^Arm,  de  TfUrap.,  1865,  p.  111.)  Sometimes  it  is  used  externally,  di- 
luted with  water,  as  a  wash  in  cutaneous  diseases.  The  late  Br.  A.  T.  Thomson 
insisted  particularly  on  its  efficacy  in  allaying  the  itching  of  impetiginous  affections. 

The  dose  of  the  diluted  hydrocyanic  acid  is  irom  two  to  four  drops  (0*1 2-0-24 
C.C.),  dissolved  in  distilled  water,  or  mixed  with  gum-water  or  syrup.  It  should  be 
administered  with  the  greatest  caution,  on  account  of  its  minute  dose,  and  its  vari- 
able strength  as  usually  found.  The  proper  plan,  therefore,  is  to  begin  with  a  small 
dose,  two  drops  for  example,  and  gradually  to  increase  the  quantity  until  some  ob- 
vious impression  is  produced.  On  account  of  the  rapidity  and  fugaoiousness  of 
its  action,  it  should  be  given  at  intervals  of  not  more  than  two  hours ;  indeed,  it  is 
veiy  improbable  that  the  largest  therapeutic  dose  of  the  substance  exerts  any  influ- 
ence whatever  upon  the  system  one  hour  after  its  ingestion.  If  giddiness,  weight 
at  the  top  of  the  head,  sense  of  tightness  at  the  stomach,  or  faintness  come  on,  its 
use  should  be  discontinued.  In  all  cases  in  which  a  fresh  portion  of  medicine  is 
used,  the  dose  should  be  lowered  to  the  minimum  quantity,  lest  the  new  sample  should 
prove  stronger  than  that  previously  employed.  When  resorted  to  as  a  lotion,  from 
thirty  minims  to  a  fluidraohm  may  be  dissolved  in  a  fluidounce  of  distilled  water. 

Tozioology.  Hydrocyanic  acid  is  so  rapidly  fatal  as  a  poison  that  physicians 
have  seldom  an  opportunity  to  treat  its  effects.  Death,  if  it  occur  at  idl,  usually 
takes  place  in  from  one  to  forty  minutes.  One  case  has,  however,  been  reported  in 
which  it  was  delayed  one  hour  and  a  quarter.  When  recovery  is  brought  about, 
the  symptoms  in  most  cases  abate  very  rapidly.  The  antidotes  and  remedies  most 
to  be  relied  on  are  chlorine,  ammonia,  cold  affusion,  and  artificial  respiration. 
Chlorine  in  the  form  of  chlorine- water,  or  weak  solutions  of  chlorinated  lime  or 
soda,  may  be  exhibited  internally,  or  applied  externally.  When  chlorine  is  not  at 
hand,  water  of  ammonia,  largely  diluted,  may  be  given,  and  the  vapor  arising  from 
it  cautiously  inhaled.  A  case  is  related,  in  the  DMin  Med,  Journal  for  Nov.  1835, 
of  poisoning  by  this  acid,  in  which  the  diluted  aromatic  spirit  of  ammonia  applied 
to  the  mouth,  and  the  solid  carbonate  assiduously  held  to  the  nostrils,  produced 
speedy  and  beneficial  effects.  Gold  affusion  was  first  proposed  in  1828,  by  Herbst, 
of  GK>ttingen,  and  its  utility  was  subsequently  confirmed  by  Orfila.  Its  efficacy  is 
strongly  supported  by  experiments  performed  in  1839  by  Dr.  Robinson  and  M. 
Lonyet,  who  quickly  resuscitated  rabbits,  apparently  dead  from  hydrocyanic  acid, 
by  pouring  on  their  heads  and  spines  a  stream  of  water  artificially  refrigerated.  In 
a  case  of  poisoning,  reported  by  Dr.  Christison  in  1850,  the  patient  recovered  under 
a  stream  of  cold  water  poured  upon  the  head  from  a  moderate  height.  In  another 
ease,  reported  in  the  Lancet  in  1854,  in  which  the  largest  reported  quantity  was 
taken  to  be  followed  by  recovery  (2*4  grains  of  anhydrous  acid),  the  cold  water  douche 
was  the  principal  remedy.  (See  Am,  Joum.  Med,  Set.,  July,  1854,  p.  276.)  Messrs. 
T.  &  H.  Smith,  of  Edinburgh,  have  recommended  especially  as  an  antidote  for  the 
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medicinal  aotd  a  mtxtttre  of  the  feme  salts,  swallowed  after  a  solution  of  oarbonate 
of  pota^asium.  So  soon  as  the  antidote  comes  in  contact  with  hydrocyanic  add,  sal- 
phate  of  potassium  is  formed,  and  the  poison  is  converted  into  Prussian  blue.  It  may 
be  prepared  extemporaneously,  by  adding  ten  grains  of  sulphate  of  iron,  and  a  drachm 
of  the  tincture  of  chloride  of  iron,  to  a  fluidounoe  of  water  contained  in  one  vial, 
and  twenty  grains  of  oarbonate  of  potassium  to  a  fiuidounce  of  water  in  another 
vial.  The  patient  is  made  to  swallow  the  solution  of  carbonate  of  potassium,  and 
immediately  afterwards  the  mixed  ferruginous  solution.  This  quantity  is  estimated 
to  be  sufficient  to  render  insoluble  nearly  two  grains  of  the  anhydrous  acid.*  In 
one  instance  this  antidote  is  said  to  have  proved  very  effectual.  (P.  J.  TV.,  1865,  p. 
139.)  Atropine  has  been  proposed  as  a  counter-poison,  on  the  grounds  of  its  physi- 
ological action,  and  of  experiments  made  with  it  on  the  lower  animals.  (See  Am, 
Joum,  Med.  Scu,  1868,  p.  577.)  It  has,  however,  been  shown  by  the  elaborate  ex- 
periments of  Keen  (^Pivc,  Phil.  Acad.  NcU.  Scu,  1869),  of  Reese  (Am.  Joum. 
Med.  Sci.^  Jan.  1871),  and  of  Boehm  and  Knie  (Archiv  fUr  Exper.  Path,  und 
Therap.y  Bd.  iL),  to  be  of  little  or  no  antidotal  value  even  in  the  case  of  the  lower 
animals.  Morphine  has  also  been  supposed  to  be  antagonistic  to  hydrocyanic  acid. 
Tests.  After  suspected  death  from  poison,  it  is  sometimes  necessary  to  asoertain 
whether  the  event  was  caused  by  this  add.  At  a  period  long  afber  death,  it  would 
be  needless  to  search  for  so  volatile  a  poison ;  but  it  has  been  recognized  three  weeks 
after  death,  in  a  case  reported  by  M.  Brame,  in  which  about  six  drachms  of  acid,  con- 
taining between  8  and  9  per  cent,  of  anhydrous  acid,  had  been  swallowed.  The  best 
test  is  that  proposed  by  Liebig  in  1847,  consisting  in  the  change  of  the  hydrocyanic 
acid  into  sulphocjanate  of  ammonium,  which  salt  is  then  tested  with  a  ferric  salt 
Two  drops  of  the  acid,  so  dilute  as  not  to  afford  the  least  blue  tint  with  the  salts 
of  iron,  upon  being  mixed  with  a  drop  of  ammonium  sulphydrate  (yellow  from 
dissolved  sulphur),  and  heated  upon  a  watch-glass  until  the  mixture  is  colorless, 
yield  a  solution  of  sulphooyanate  of  ammonium,  which  becomes  of  a  deep  blood- 
red  color  upon  the  addition  of  ferric  sulphate,  in  consequence  of  the  formation  of 
the  sulphocyaoate  of  iron.  {Chem,  Gaz.^  April  1,  1847  ;  from  Liebig s  Annalen.) 
This  test  is  praised  by  Mr.  A.  S.  Taylor,  who  found  it  to  act  characteristically  on 
two  grains  of  dilute  hydrocyanic  acid,  containing  only  l-3930th  of  a  grain  of  an- 
hydrous add.  To  render  the  test  thus  delicate,  Mr.  Taylor  deems  it  necessaiy 
to  evaporate  the  liquid  gently  to  dryness,  after  the  addition  of  the  ammonium 
sulphydrate,  in  order  to  bring  the  siijphooyanate  to  the  solid  state  before  adding 
the  iron  test,  a  fractional  part  of  a  drop  of  which  will  commonly  suffice  to  pro- 
duce the  characteristic  color.  The  red  color  is  instantly  discharged  by  solution  of 
corrosive  sublimate  or  mercuric  nitrate,  and  is  thus  distinguished  from  that  whidi 
might  possibly  be  produced  under  similar  circumstances  by  acetic  acid.  Should  the 
acid  be  mixed  with  organic  matters,  Mr.  Taylor  proposes  a  modification  of  Liebig's 
test  as  follows.  Place  it  in  a  watch-slass,  and  invert  over  it  another,  holding  in  the 
centre  a  drop  of  ammonium  sulphydrate.  In  from  half  a  minute  to  ten  minutes, 
without  heat,  the  sulphydrate  will  be  converted  into  the  sulphooyanate  of  ammo<> 
nium ;  and  upon  removing  the  upper  glass,  and  evaporating  its  contents  to  dryness, 
the  iron  test  will  produce  the  blood-red  color.  MM.  0.  Henry  and  E.  Humbert 
have  proposed,  as  a  test  of  hydrocyanic  acid,  first  to  convert  it  into  cyanide  of  silver 
by  distilling  the  suspected  matters  into  a  dilute  solution  of  nitrate  of  silver,  and 
then  to  decompose  the  cyanide  by  iodine,  so  as  to  form  iodide  of  cyanogen.     The 

*  Tn  a  Babseqaent  ooQunanioation  the  MeBsn.  Smith  reoommend  the  following  proportions.  Mix 
of  solution  of  perohloride  of  iron  (Br.)  Z7  minims,  sulphate  of  iron,  as  pure  as  possible  and  in  fine 
oryBtals,  25  grains,  and  about  half  a  flnidounoe  of  water.  Dissolve  77  grains  of  orjstallized  oarbo- 
nate of  sodium  in  the  same  measure  of  water.  These  quantities  will  neutralise  between  150  and  200 
minims  of  the  medicinal  hydrooyanto  acid.  {P.  J.  Tr.,  1865,  n.  147.)  Still  more  recently  the  authors 
propose  to  substitute  magnesia  for  oarbonate  of  sodium,  as  better  fitted  to  neutralise  any  consider- 
able quantity  of  gastric  acid  that  mii^bt  be  present.  The  following  is  the  formula  now  recom- 
mended. From  one  to  two  drachms  of  magnesia,  made  into  a  smooth  cream  with  water,  are  to  be 
first  administered,  and  then  16  minims  of  solution  of  perohloride  of  iron  {Br,)  and  12^  grains  of 
ferrous  sulphate  are  dissolved  in  water.  These  quantities  are  calculated  for  100  minims  of  me- 
dicinal hydrocyanie  acid.  Should  more  than  this  be  supposed  to  have  been  taken,  the  fermginoai 
ingredients  most  be  inereased  in  proportion,  bat  not  the  magnesia.  {Ibid,,  1865|  p.  276.) 


PAST  I.    Acidum  Hydrocyanicum  DUutum, — Addum  Ladicum.  77 

dried  cyanide  m  added  to  half  its  estimated  weight  of  pwre  iodioe,  contained  in  a 
test  tnlM.  Upon  the  application  of  a  gentle  heat,  iodide  of  cyanogen  is  formed,  and 
diaraeteristio  crystals  of  it  are  deposited  on  the  cod  surface  of  the  tnhe.  {Joum.  de 
Fharm.^  1857,  p.  173.)  Prof.  Wormley  {Micro- ChemUtry  of  Pouom^  2d  ed.,  p. 
186)  considers  the  nitrate  of  silver  test  as  the  most  delicate  of  all  when  the  hydro- 
ejsnic  acid  vapor  is  distilled  from  a  miztare  and  received  in  a  drop  of  nitrate  of 
nlver  placed  in  a  watch-glass  above  it. 

An  extremely  sensitive  test  of  hydrocyanic  acid,  in  the  state  of  vapor,  has 
been  offered  by  Schbnbein.  It  consists  of  white  filtering  paper  imbued  with  the 
resin  of  gnaiaeam,  by  dipping  it  in  a  solution  of  3  parts  of  the  resin  in  150  of 
alcohol,  and  then  (hying.  At  the  moment  of  use  it  is  to  be  moistened  with  a  solution 
of  sulphate  of  copper  containing  1  part  in  500  of  water.  If  now  brought  into  contact 
with  hydrocyanic  acid,  whether  dissolved  in  water  or  diffused  in  the  air  in  the  form 
of  vapor,  it  instantly  becomes  blue.  According  to  Schonbein,  it  will  change  color 
in  air  containing  only  a  forty-millionth  part  of  hydrocyanic  acid.  (See  A,  J,  P., 
1869,  p.  174.)  The  test  cannot,  however,  be  relied  on,  since  a  similar  reaction  is 
yielded  by  numerous  other  substances,  such  as  nitrous,  nitric,  and  hydrochloric 
acids,  chlorine,  bromine,  iodine,  ammonia,  dilute  sulphuric  acid,  chromic  acid,  bi- 
chromate of  potassium,  etc.  The  paper  should  be  exposed  to  a  current  of  air,  drawn 
through  the  suspected  liquid,  and,  if  indications  be  yielded,  distillation  practised  to 
get  the  volatile  acid  in  a  state  of  sufficient  purity  to  be  submitted  to  the  sulphur- 
iron  test  This,  as  performed  by  Alm^n  and  Strieve,  consists  in  adding  ammo- 
nium sulphide,  to  form  the  sulphocyanate ;  converting  this  into  the  non-volatile 
fldphocyanate  of  potassium  by  the  addition  of  a  few  drops  of  liquor  potasssB ;  then 
evaporating  nearly  or  quite  to  dryness ;  adding  a  few  drops  of  water,  acidulated  with 
hydrochloric  acid,  and  finally  adding  a  drop  or  two  of  sesquichloride  of  iron,  when 
the  blood  red  of  the  sulphocyanate  will  be  developed.  (Boston  Med.  and  Sur^. 
Joum,^  J^7»  1873.)  Another  test,  which  was  proposed  oy  Schonbein,  and  which 
was  found  to  be  exceedingly  delicate  bv  M.  Btlchner,  is  dependent  upon  the  power 
pmssic  acid  has  of  preventing  the  catalytic  action  of  the  red  blood  corpuscles.  Nor- 
mally, when  these  are  brought  into  contact  with  hydrogen  peroxide,  the  latter  is 
decomposed  and  oxygen  libmted ;  if  prussic  acid  be  present,  no  oxygen  is  set  free, 
but  the  mixture  becomes  of  a  deep  brown  color.  In  this  way  Biichner  recognised  5 
millignunmes  of  the  anhydrous  acid  in  600  grammes  of  blood  and  water.  This  test 
is  not  applicable  to  old  blood.  (A.  J.  P.,  Sept.  1869.) 

A  very  delicate  test  proposed  for  hydrocyanic  acid  is  as  follows.  About  one- 
half  cent^ramme  (-^  grain)  of  ammonio-ferrous  sulphate  (or  other  pure  ferrous 
sdt),  and  the  same  quantity  of  uranic  nitrate  are  dissolved  in  50  C.c.  of  water,  and 
1  C.e.  of  this  test  liquid  is  placed  in  a  porcelain  dish.  On  now  adding  a  drop  of  a 
liquid  ooDtaining  the  smallest  quantity  of  pruasic  acid,  a  gray  purple  color  or  a 
dniinot  purple  precipitate  is  produced.  (H.  Carey  Lea,  Amer.  Journ.  of  Sci.  [3], 
ix.  121-123.) 

Off.  Prep.  Br.  Vapor  Acidi  Hydrocyanid ;  Tinctura  Chloroformi  et  VLoT^vom. 

ACIDUM  LACTICDM.  U.  S.,  Br.    Lactic  Add. 

(Xgi-Dt^M  LXorri-ctJM.) 

OzTpropionie  Add,  Ethidene-laetio  Aoid ;  Aeide  laotiqae,  Fr,;  MilohB&iire,  G, 

**•  A  liquid  composed  of  75  per  cent,  of  absolute  Lactic  Acid  [HC.  E5  0, ;  90 — 
UOC,  H^Oj ;  90]  and  25  per  cent  of  water.  U.  8.  ''  Lactic  acid,  HCsH^O,.  with 
about  25  per  cent,  of  water.  Produced  by  the  action  of  a  peculiar  ferment  on  solu- 
tioD  of  sugar  and  subsequent  purification  of  the  product."  Br. 

Lactic  acid  was  discovered  by  Schecle.  It  exists  in  sour  milk,  and  has  been  found 
in  a  number  of  the  secretions,  including  the  healthy  gastric  juice,  in  which  its  pres- 
ence has  been  inoontestably  proved  by  Bernard  and  Barreswil.  Liebig  has  shown 
thai  a  variety  of  lactic  (sarcolactic)  acid  exists  in  the  juice  of  flesh.  It  has  been 
detected  by  Prof.  Wittstein  in  the  vegetable  kingdom,  especially  in  the  peduncles 
of  Saiamxtm  Dulcamara^  and  the  liquid  which  ooses  from  freshly-cut  vine  branches. 
It  is  a  product  of  the  viscous  or  lactic  fermentation  of  rice-water,  or  of  the  juices 
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of  the  beet,  tarnip,  and  carrot.  Indeed,  it  is  formed  whenever  sagar  in  solution, 
of  whatever  kind,  is  placed  in  contact  with  an  alkaline  or  earthy  carbonate,  in  pres- 
ence of  a  special  ferment,  as,  for  example,  the  casein  of  milk,  or  cheese  which  con- 
tains it.  Pasteur  has  demonstrated  that  the  lactic  acid  fermentation,  like  the  vinous, 
is  accompanied  with  the  growth  of  a  peculiar  microscopic  plant  or  mycoderm,  which 
he  b  disposed  to  consider  as  the  real  agent  of  the  changes  produced.  This  fermen* 
tation  is  attended  with  the  production  not  only  of  lactic  acid,  but  of  other  substances 
also,  and  among  them,  a  peculiar  gamrlxke  substance  in  abundance,  which,  first  noticed 
by  Kirohof,  has  been  isolated  in  a  pure  state  by  Briining.  Though  similar  to  arabin 
and  dextrin,  with  the  formula  C0EI,.O5,  it  is  not  exactly  identical  with  either. 
(See  Chem,  Gaz.y  1858,  p.  197.)  The  lactic  acid  of  fermentation  is  one  of  four 
isomeric  acids  possessing  the  formula  G^H^O,.  The  first  of  these  is  the  officinal 
lactic  acid,  and  is  inactive  optically.  The  aeco)hd  is  identical  chemically  with  this, 
but  physically  different,  being  dextro  rotatory,  and  is  found  in  the  juice  of  flesh. 
It  is  called  paralacttc  acid.  The  third  or  ethylene  lactic  acid  is  found  mixed  with 
the  second  in  the  so^MiUed  "  sarcolactic^  acid  extracted  from  meat.  The  fourth 
acid  has  only  been  obtained  synthetically,  and  is  known  as  h^dracrylic  acid. 

Preparation.  Lactic  acid  may  be  obtained  by  the  following  process,  which  was 
recommended  by  M.  Louradour  as  the  first  step  in  preparing  lactate  of  iron.  Fer- 
ment whey  by  keeping  it  at  a  temperature  between  21*1^  G.  (70^  F.)  and  26-6°  C. 
(80^  F.),  whereby  it  becomes  charged  with  a  considerable  quantity  of  lactic  acid. 
Evaporate  the  liquor  to  one-third  of  its  bulk,  decant  and  filter,  and  then  saturate 
with  milk  of  lime.  This  converts  the  lactic  acid  into  lactate  of  calcium,  which 
remains  in  solution,  and  throws  down  a  precipitate,  consbting  principally  of  phos- 
phate of  calcium.  The  liquor  is  filtered  again,  and  precipitated  by  oxalic  acid, 
which  throws  down  the  lime  as  oxalate  of  calcium,  and  sets  free  the  lactic  add. 
By  a  new  filtration  a  solution  of  lactic  acid  is  obtained,  containing  lactose  (sugar  of 
milk)  and  certain  salts.  From  these  it  may  be  purified  by  concentrating  it  to  a 
syrupy  consistence,  and  treating  it  with  alcohol,  which  dissolves  the  acid,  and  pre- 
cipitates the  lactose  and  foreign  salts.  The  sohition  is  filtered,  and  the  lactic  acid 
is  obtained  pure  by  distilling  off  the  alcohol.  Wackenroder*s  method  is  to  mix  10 
parts  of  skimmed  milk,  2 '5  of  milk  sugar,  2  of  chalk,  and  20  of  water,  to  digest  at 
about  23'S^  G.  (75^  F.)  for  a  month,  or  till  the  chalk  is  dissolved,  then  to  express, 
clarify,  and  evaporate  so  as  to  crystallize  the  lactate  of  calcium,  and,  having  reciya- 
tallized  this  salt,  to  decompose  it  with  sulphuric  or  oxalic  acid  in  exact  saturating 
proportions. 

Lautemann  proposes  a  modification  of  this  plan,  consisting  in  substituting  oxide 
of  zinc  for  chalk.  The  fermentation  is  completed  in  eight  or  ten  days.  After  boil- 
ing, the  mixture  is  filtered,  and  the  liquor,  having  been  evaporated  and  again  filtered, 
is  allowed  to  stand.  Lactate  of  zinc  now  separates,  &om  which  the  acid  may  be  ob- 
tained by  dissolving  the  salt  in  boiling  water,  throwing  down  the  zinc  by  sulpha- 
retted  hydrogen,  filtering,  and  concentrating.  The  solution  now  contains  mannite  and 
lactic  add,  both  the  result  of  the  fermentation.  By  agitating  with  ether  the  add  is 
dissolved,  and  the  mannite  lefl ;  and  by  evaporating  the  ethereal  solution  the  lactic 
acid  is  obtained.  (See  Philos,  Majg.y  1860,  p.  385.) 

Another  process  for  making  lactic  add  b  to  evaporate  the  water  obtained  from 
wheat  starch  factories,  from  which  starch  has  been  deposited.  The  extract  so  ob- 
tained amounts  to  about  1  per  cent.,  but  is  rich  in  lactic  acid  (containing  87  per  cent., 
Thenius).  {Neueste  Erfind:  vnd  Erfahr,,  1879,  p.  180.)  The  supply  of  lactic  add 
comes  almost  entirely  from  Germany.  For  a  report  by  Ghas.  Rice  on  the  quality 
of  the  commercial  article  see  A,  J»  P.,  1873,  p.  388.  Kiliani  (Ber,  der  Chetn. 
Ges,,  XV.  136  and  699)  has  quite  recently  found  that  lactic  add  may  be  readily 
prepared  by  the  action  of  potassium  or  sodium  hydrate  upon  both  grape  sugar  and 
invert  sugar  (or  cane  sugar  after  treatment  with  dilute  adds).  He  oonddera 
invert  sugar  to  be  the  best  material  for  the  preparation  of  the  acid,  as  it  gives  a 
better  yield  than  ordinary  glucose,  and  recommends  caustic  soda  in  preference  to 
caustic  potash.  His  procedure  Is  the  following :  600  grammes  of  cane  sugar  are 
placed  with  150  grammes  of  water  and  10  G.c.  of  the  sulphuric  add,  to  be  used  later,  in 
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ft  stoppered  flask  of  2  litree'  oapaeity  and  heated  for  8  honra  to  about  50''  C.  (1 22^  F.). 
The  solution  of  invert  sugar  so  obtained  is  colorless,  or  at  most  faintly  yellow. 
After  cooling  there  is  to  be  added  to  it  in  portions  of  50  Co.  at  a  time  400  C.o.  of 
a  causdc  soda  solution  made  by  dissolving  1  part  of  canstio  soda  in  1  part  of  water. 
The  strong  alkali  settles  at  first  as  a  slimy  mass  on  the  bottom,  and  a  new  portion  is 
only  to  be  added  when  the  mixture  has  become  perfectly  homogeneous  by  shaking. 
The  flask  should  also  be  cooled  with  water  while  the  alkali  is  being  added.  The 
mixture  nevertheless  becomes  colored  and  greatly  heated.  Finally  the  mixture  is 
heated  to  60°  or  70°  C.  (140°  F.-158°  ¥^  until  a  test  heated  over  a  boiling  water- 
bath  does  not  smrate  cuprous  oxide  from  Fehling^s  solution,  but  gives  it  only  a  slight 
greenish  Unge.  Into  the  cooled  mixture  the  calculated  amount  of  sulpliuric  acid  (made 
by  mixing  3  parts  of  sulphuric  add  with  4  of  water)  is  then  run.  As  soon  as  the 
and  liquid  has  cooled  to  the  temperature  of  the  room,  a  crystal  of  Glauber's  salt  is 
dropped  in  and  the  flask  dipped  in  cold  water  until  a  thin  crystalline  crust  forms  on 
the  sides,  which  is  removed  by  a  rapid  shaking  of  the  flask.  Cooling  and  shaking 
are  continued  until  a  crust  no  longer  forms,  when  the  mixture  is  allowed  to  stand 
quiet  for  12  to  24  hours.  At  the  end  of  this  time  the  contents  of  the  flask  appear 
to  consist  of  a  ciystalline  cake  soaked  with  a  reddish  liquid.  There  is  then  added 
alcohol  of  93  p^  cent.,  and  the  whole  is  shaken  up  until  on  further  addition  no 
precipitate  separates  out.  The  separated  Olauber's  salt  is  freed  from  the  alcoholic 
solution  by  a  vacuum  filter,  and  can  be  washed  with  relatively  very  little  alcohol. 
The  half  of  the  alcoholic  solution  is  neutralised  over  the  water-bath  with  carbonate 
of  sine,  filtered  boiling  hot  and  united  with  the  other  half.  The  crystallization  be- 
gins immediately  upon  cooling,  and  is  complete  after  standing  36  hours.  The  lactate 
of  xinc  so  obtained  can  be  pressed  free  firom  mother-liquor  and  crystallized  once, 
when  it  is  perfectly  pure.  The  weight  of  this  first  crystallization  amounts  to  from  30 
to  40  per  cent  of  the  sugar  used.  The  concentrated  mother-liquor  yields  yet  another 
portion  of  oiystals,  which  are  nearly  pure,  although  slightly  yellowish  in  color. 
For  m  method  of  making  lactic  acid  from  corn  meal,  see  New  Rem,,  1882,  p.  235. 

Ptoperties.  Lactic  acid  is  a  limpid,  syrupy  liquid,  nearly  colorless,  of  a  slight 
not  unpleasant  odor,  and  a  very  sour  taste.  Its  sp.  gr.  is  1*212,  but  acid  of  this 
fltrength  is  considered  as  containing  only  75  per  cent,  of  absolute  lactic  acid,  the  spe* 
dfic  gravity  of  which  is  1*248.  (Allen,  Oommerc.  Org,  Anal,^  2d  ed.,  i.  p.  419.) 
It  is  not  solidified  by  evaporation,  and  not  vaporized  by  a  heat  not  exceeding  160°C. 
(260°  F.).  ^'  At  a  higher  temperature  it  emits  inflammable  vapors,  then  chars, 
and  is  finally  entirely  volatilized,  or  leaves  but  a  trace  of  residue.''  U,  S.  It  unites 
in  all  proportions  with  water,  alcohol,  and  ether,  but  is  nearly  insoluble  in  chloro- 
form. Exposed  to  a  heat  of  150°  C.  (302°  F.),  it  is  for  the  most  part  converted 
iDto  a  new  body  called  concrete  lactic  acid  or  lactidey  an  anhydride  of  the  formula 
C,H  0,.  It  coagulates  albumen,  and  dissolves  a  large  quantity  of  freshly  pi^cipi- 
tatea  phosphate  of  calcium;  a  property  which,  doubtless,  renders  it  important  in  the 
animal  economy. 

"  When  diluted  with  water.  Lactic  Acid  should  afford  no  precipitate  with  test^soluT 
tbns  of  nitrate  of  silver  (hydrochloric  aoid\  chloride  of  barium  (sulphuric  acid), 
sulphate  of  copper  (sarcolactic  acid),  nor  with  sulphide  of  ammonium  after  addi- 
tion of  excess  of  water  of  ammonia  (lead,  iron).  It  should  not  reduce  warm  test- 
solution  of  potassio-cupric  tartrate  (sugars).  When  mixed  and  heated  with  excess 
of  hydrated  zinc  oxide,  and  extracted  with  absolute  alcohol,  the  latter  should  not 
leave  a  sweet  residue  on  evaporation  (glycerin).  Cold  concentrated  sulphuric  acid, 
shaken  with  an  equal  volume  of  Lactic  Acid,  should  assume  at  most  only  a  pale- 
yellow  color  (organic  impurities).  To  neutralize  4-5  Gm.  of  Lactic  Acid  should 
require  37*5  C.c  of  the  volumetric  solution  of  soda.  U.S,  "  120  grains  require 
for  neutralization  1000  grain-measures  of  volumetric  solution  of  soda."  Br. 

Medical  Properties  and  ITses.  Lactic  add  was  proposed  by  Magendie,  on  ac- 
count of  its  being  a  normal  constituent  of  gastric  juice,  as  well  of  the  sweat,  urine, 
etc.,  as  a  remedy  in  certain  forms  of  dyspepsia,  and  for  the  removal  of  phosphatio 
deposits  in  the  urine.  It  has  subsequently  been  employed  with  good  effects  in 
dyspepsia  by  Dr.  Handfield  Jones  and  Dr.  O'Connor,  both  of  London.    The  remedy 
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should  be  taken  at  the  time  of  meals.  It  is  most  oonveniently  given  in  solution 
sweetened  with  sugar,  prepared  like  lemonade.  From  one  to  three  drachms  (3*75- 
11*25  C.c.)  may  be  taken  in  the  oouiae  of  the  day.  Professor  Oantani,  of  Naples, 
was  induced  by  theoretical  considerations  to  employ  lactic  acid  in  diabetes,  in  con- 
nection with  an  exclusively  meat  diet,  and  reported  very  renuirkable  snccess.  (^Ed. 
Med.  Jbum.,  1871,  p.  533.)  Certain  other  practitioners  have  achieved  similar  re- 
sults, but  the  remedy  has  not  answered  the  expectations  formed  of  it,  and  is  at 
present  not  very  frequently  employed.  If  used,  half  a  fluidounce  in  a  pint  of 
water  should  be  administered  daily.  Hypnotic  properties  have  also  been  ascribed 
to  lactic  acid,  but  the  claim  has  not  been  verified.  In  solution  the  acid  hajs  been 
found  very  efficacious,  locally  applied,  in  dissolving  false  membrane,  and  it  has  con- 
sequently been  employed,  with  much  apparent  advantage,  in  diphtheritic  affections 
and  croup ;  the  solution  employed  containing  one  part  of  the  acid  to  five  parts  of 
the  menstruum.  (Ann,  de  TfUrap,,  1869,  p.  220.) 

Prof.  Hayme  finds  lactic  acid  remarkably  useful  in  the  green  diarrhoea  of  children, 
a  teaspoonful  of  a  2  to  100  solution  being  given  to  the  child  a  quarter  of  an  hour 
after  nursing.  (^BttU.  Gin.  de  Thirap.,  May  30,  1887.) 

Lactic  acid  is  a  useful  addition  to  medicinal  pepsin,  increasing  the  solvent  power 
of  that  agent  upon  the  food,  when  taken  into  the  stomach.  Some  importance  has 
also  been  attached  to  it  from  the  supposition  that  it  might  be  the  materies  morbi  in 
rheumatism,  as  uric  acid  has  been  supposed  to  be  in  gout ;  but  in  either  ease  the  acid 
is  probably  rather  the  effect  than  the  cause  of  the  disease. 

Off.  Prep.  Br.  Sympus  Oalcii  Lactophosphatis ;  Acidum  Lacticum  Dilutum. 

ACIDUM  LACTICUM  DILUTUM.  Br.    DUuted  Lactic  Add. 

(Igi-D^M   LiOTJ-CtM  Di-LUTtJlI.) 

<'  Lactic  Acid,  3  fluidounoes  [Imp.  meas.] ;  Distilled  Water,  sufficient  to  produce 
1  pint  [Imp.  meas.].     Mix.*' 

This  is  a  new  officinal  of  the  Britbh  Pharmacopoeia,  introduced  for  oonvenienoe 
in  prescribing. 

Its  specific  gravity  is  1.040,  and  800  grains  by  weight  require  for  neutralisa- 
tion 1000  grain-measures  of  volumetric  solution  of  soda.  Dose,  one-half  to  two 
fluidrachms. 

ACIDUM  MECONICUM.  Br.    Meconic  Add. 

"An  acid  obtained  from  opium."  Br. 

This  acid  has  been  made  officinal  by  the  British  Pharmacopoeia  solely  for  the 
purpose  of  making  a  popular  preparation  used  in  Great  Britain, — the  solution  of 
Bimeconate  of  Morphine. 

It  occurs  in  "  micaceous  crystals,  nearly  colorless,  sparingly  soluble  in  water, 
readily  soluble  in  alcohol.  The  solution  in  water  has  a  strongly  acid  taste  and 
reaction,  and  is  colored  red  by  neutral  solution  of  perchloride  of  iron,  the  color 
being  discharged  by  strong  but  not  by  diluted  hydrochloric  acid.  The  aqueous 
solution  gives  no  precipitate  with  solution  of  iodine  and  iodide  of  potassium."  Br. 

Its  compounds  with  the  earths  and  heavy  metallic  oxides  are  generally  insoluble 
in  water.  Its  characteristic  properties  are  that  it  produces  a  blood-red  color  with 
ferric  salts,  a  green  precipitate  with  a  weak  solution  of  ammoniated  sulphate  of 
copper,  and  white  precipitates  soluble  in  nitric  acid,  with  acetate  of  lead,  nitrate  of 
silver,  and  chloride  of  barium.  It  is  obtained  by  macerating  opium  in  water,  filter- 
inc'  the  infusion,  and  adding  a  solution  of  chloride  of  calcium.  Meconate  and  sul- 
phate of  calcium  are  precipitated.  The  precipitate,  having  been  washed  with  hot 
water  and  with  alcohol,  is  treated  with  dilute  hydrochloric  acid  at  82-2®  C.  (180^ 
F.).  The  meconate  of  calcium  is  taken  up,  and,  upon  the  cooling  of  the  liquid, 
bimeconate  of  calcium  is  deposited.  This  is  dissolved  in  warm  concentrated  hydro- 
chloric acid,  which  deposits  pure  meconic  acid  when  it  cools.  It  may  be  frred  from 
coloring  matter  by  neutralizing  it  with  potassa,  decomposing  the  crystallised  meco- 
nate thus  obtained  by  hydrochloric  acid,  and  again  crystallising. 
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Kedieal  Propertiet,  Heoonio  acict  appears  to  be  nearly  free  from  active  pbym- 
ok^rml  properties.  SertUrner  took  4*5  grains  of  meconate  of  aodium,  and  Grape 
ana  Loewer  12  graina  of  the  pure  acid,  without  the  production  of  any  symptoms; 
whilst  Mulder  administered  to  dogs  nearly  20  grains  of  the  acid  with  similar  nega- 
tiTe  results,  which  have  also  been  confirmed  by  the  researches  of  Pereira,  Lange, 
and  others. 

Off,  Prep.  Br.  Liquor  Morphinsd  Bimeoonatis. 

ACroUM  NITRICUM.     U.  S.,  Br.    NUric  Add.    ' 

(Ag'l-Dt^  ni'tbi-cCm.) 

'<  A  liquid  composed  of  69-4  per  cent,  of  absolute  Nitric  Acid  [HVO,;  63— 
HONOg;  63]  and  30-6  per  cent,  of  water.**  U.S.  "An  acid  prepared  from  nitrate 
of  potassium  or  nitrate  of  sodium  by  distillation  with  sulphuric  acid  and  water, 
and  containing  70  per  cent,  by  weight  of  real  nitric  acid,  HNCL."  Br. 

Aadnm  Nitri  s.  Aiotionm,  Bpiritoi  Nitri  Aoidat;  Spirit  of  Nitre;  AqoA  Fortis;  Aoide  oitrique, 
Aeide  azotique,  Fr.;  Sftlpetarskure,  0.;  Zaltpetenanr,  Sterkwater,  Dutch  ;  Shedwater,  Sw,;  Acido 
nitrieOy  /L,  ^. 

Nitric  oxide  is  one  of  the  five  compounds  formed  by  the  combination  of  nitrogen 
and  oxygen.  These  are  nitrogen  protoxide  or  hyponitrous  oxide  (laughing  gas), 
N,0;  nitrogen  dioxide,  N,0,  or  (NO),;  nitrous  oxide,  N,0,;  nitrogen  tetroxide  or 
peroxide,  N,0^ ;  and  nitric  oxide,  N,0^.  From  this  latter  by  the  addition  of  water 
18  formed  nitric  acid :  N.O^  +  H,0  =  (ONO,),. 

Nitric  acid  is  now  officinal  in  two  forms;  the  pure  acid  of  the  sp.  gr.  1*42,  and 
the  dilated.  The  strong  acid,  of  the  sp.  gr.  1-5,  which  was  recogniied  in  the  former 
Br.  PharmacopODia,  has  been  abandoned. 

Preparation.  The  usual  practice  adopted  in  the  laboratory  for  obtaining  nitric 
acid  is  to  add  to  nitrate  of  potassium  in  coaree  powder,  contained  in  a  retort,  an 
equal  weight  of  strong  sulphuric  acid,  poured  in  by  means  of  a  tube  or  funnel,  so 
as  not  to  soil  the  neck.  The  materials  should  not  occupy  more  than  two-thirds  of 
the  capacity  of  the  retort  A  receiver  being  adapted,  heat  is  applied  by  means  of  a 
spirit  or  gas-lamp,  the  naked  fire,  or  a  sand-bath,  moderately  at  first,  but  afterwards 
more  strongly  when  the  materials  begin  to  thicken,  in  onier  to  bring  the  whole 
into  a  state  of  perfect  fusion.  Red  vapors  will  at  first  arise,  and  afterwards  dis- 
appear in  the  course  of  the  distillation.  Towards  its  dose  they  will  be  reproduced, 
and  their  reappearance  will  indicate  that  the  process  is  completed. 

The  proportion  of  equal  weights,  as  above  given,  corresponding  nearly  to  one  mol. 
of  nitrate  of  notassium  and  one  of  sulphuric  acid,  is  the  best  for  operations  on  a  smaU 
scale  in  the  laboratory. 

A  practical  disadvantage  in  this  method  of  obtaining  very  strong  nitric  add  is 
that,  owing  to  the  hi$;h  heat  and  the  presence  of  the  crystals,  the  retort  is  fre- 
quently fractured.  Prof.  Trimble  recommends  adding  one  part  of  commercial 
nitric  acid  to  two  parts  of  strong  sulphuric  acid  in  a  retort  and  distilling  slowly 
until  the  nitric  add  is  all  collected. 

MoNOHTDRATKD  NiTBio  AoiD.  Hydroam  NttrcOe.  This  is  the  strongest  liouid 
nitric  add  that  can  be  procured,  and  may  be  supposed  to  be  obtained  by  distilling 
one  molecule  of  pure  and  dry  nitre  with  one  molecule  of  monohydrated  sulphuric  acid. 
One  molecule  of  monohydrated  nitric  add  distils  over,  and  one  molecule  of  bisulphate 
of  potaasiam  remains  behind :  KNO.  +  H^SO^  =  HNO,  +  HRSO^.  Add  of  this 
strength  is  very  difficult  to  make,  and  requires  for  its  preparation  the  most  elaborate 
attention  to  separate  the  superabundant  water.  According  to  Mr.  Arthur  Smith, 
of  London,  acid  dehydrated  as  far  as  possible  is  perfectly  colorless,  boils  at  84^  C. 
(184"^  F.),  bas  the  sp.  gr.  1*517  at  IS^'^  C.  (60^  F.),  and  nearly  approaches,  in  com- 

C'tion,  to  a  monohydrate.  Acid  of  this  strength,  even  at  the  boiling  temperature, 
not  the  slightest  action  on  tin  or  iron.  (^PhU.  Mag,y  Dec  1847.)  According  to 
Kdb  {Ann.  ukem.  Phys.  [4],  x.  140),  the  true  HNO,  has  a  sp.  gr.  at  IS''  G.  (SO'' 
F.)  as  high  as  1-530. 

The  add  of  the  former  Br.  Pharmacopoeia,  having  the  sp.  gr.  1*5,  is  of  a  yellowish 
color,  and  strongly  corrosive.     Strictly  speaking,  it  is  hydrogen  nitrate  diluted  with 
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ha]f  a  molecule  of  water  (HNO,  -|-  }H,0).  An  acid  of  this  strength  is  incoDTenientlj 
strong,  is  constantly  undergoing  decomposition  under  the  influence  of  light,  and  has 
consequently  heen  replaced  by  a  pure  acid  of  the  density  1-42.  This  substitution 
was  made  in  the  U.  8.  Pharmacopoeia  of  .1850,  and  in  the  British  of  1867. 

Nitric  Acid  (sp.  gr.  1*42).  This  is  Uie  acid  now  officinal  in  both  the  U.  8.  and 
Br.  Pharmacopoeias.  Acid  of  the  density  1*5  was  not  found  in  any  of  the  shops, 
and  much  pains  was  required  to  get  it  of  that  strength.  Besides,  acid  of  this  den- 
sity was  not  necessary  for  any  process  of  the  Pharmacopoeia.  Considerations  of  this 
kind  induced  the  revisers  of  our  national  standard  of  1850  to  lower  the  strength  of 
officinal  nitric  acid  to  1*42,  its  purity  in  other  respects  remaining  the  same.  *'  If 
1  C.c.  of  Nitric  Acid  be  treated  with  a  slight  excess  of  water  of  ammonia,  no  precipi- 
tate should  be  formed  (absence  of  iron  or  much  lead),  the  liquid  should  not  have  a 
blue  tint  (copper),  and  the  further  addition  of  2  drops  of  test-solution  of  sulphide  of 
ammonium  should  not  cause  a  black  precipitate  (lead  and  iron).  The  remaining  liquid 
should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (non-volatile  metals). 
If  one  part  of  Nitric  Acid  be  neutralized  with  solution  of  potassa,  two  parts  of  potassa 
then  added,  and  the  mixture  boiled  with  test  sine,  a  gas  is  evolved  which  should  not 
blacken  paper  wet  with  test-solution  of  nitrate  of  silver  (arsenic  acid).  A  portion  di- 
luted with  five  volumes  of  water  should  afford  no  precipitate  with  test-solution  of  chlo- 
ride of  barium  (sulphuric  acid),  or  with  test-solution  of  nitrate  of  silver  (hydrochloric 
acid).  If  5  O.c.  of  Nitric  Acid  are  diluted  with  an  equal  volume  of  water,  no  blue 
color  should  be  produced  by  the  addition  of  a  few  drops  of  gelatinized  starch  (absence 
of  free  iodine),  nor  should  the  further  addition,  without  agitation,  of  a  layer  of  solu- 
tion of  hydrosulphuric  acid  cause  a  blue  zone  at  the  line  of  contact  of  the  two  liquids 
(abs.  of  iodic  acid).  To  neutralize  3*15  Gm.  of  Nitric  Acid  should  require  34*7 
C.c.  of  the  volumetric  solution  of  soda."  U,  S.  To  satisfy  the  tests  ^ven  in  the 
U.  8.  Pharmacopoeia,  it  must  be  colorless,  and  entirely  volatilizable  by  heat ;  must 
dissolve  copper  with  the  disengagement  of  red  vapors,  and  stain  woollen  fabrics  and 
animal  tissues  a  bright  yellow.  Acid  of  the  density  1*42  is  the  most  stable  of  the 
hydrated  compounds  of  nitric  add,  and  boils  at  121^  C.  (250^  F.).  When  either 
stronger  or  weaker  than  this,  it  distils  over  at  a  lower  temperature ;  and,  by  losing 
more  acid  than  water  in  the  first  case,  and  more  water  than  acid  in  the  second,  con- 
stantly approaches  to  the  sp.  gr.  1*42,  when  its  boiling  point  becomes  stationary. 
These  facts  in  relation  to  nitric  add  of  this  strength  were  first  observed  by  Dalton, 
and  have  since  been  confirmed  by  Mr.  Arthur  8mith,  of  London.  This  add  may 
be  assumed  to  have  the  composition  HNO,  -|-  liH,0.  "  Ninety  grains  by  weight 
of  it,  mixed  with  half  an  ounce  of  distilled  water,  require,  for  neutralization,  1000 
grain-measures  of  the  fx>lumetric  solution  o/soda,^^  Br. 

NiTRio  Acid  of  the  Arts.  Two  strengths  of  this  add  occur  in  the  arts ;  double 
aqua/ortii  (sp.  gr.  1*36),  which  is  of  half  the  strength  of  concentrated  nitric  add, 
and  gingle  aqua  fortis  (sp.  gr.  1*22),  which  is  half  as  strong  as  the  double.  Aqua 
fortis  is  sometimes  obtained  by  distilling  a  mixture  of  nitre  and  calcined  sulphate  of 
iron.  By  an  interchange  of  ingredients,  sulphate  of  potassium  and  nitrate  of  iron 
are  formed,  the  latter  of  which,  at  the  distilling  heat,  readily  abandons  its  nitrio 
acid.  The  sulphate  of  potassium  is  washed  out  of  the  residue,  and  the  sesquioxide 
of  iron  which  is  left  is  sold,  under  the  name  of  colcothar,  to  the  polishers  of  metals. 
The  distillation  is  performed  in  large  cast-iron  retorts,  lined  on  the  inside  with  a 
thick  layer  of  red  oxide  of  iron,  to  protect  them  from  the  action  of  the  add.  The 
acid  is  received  in  large  glass  vessels  containing  water.  A  considerable  portion  of 
the  add  is  decomposed  by  the  heat  into  reddish  vapors,  which  subsequently  dissolve 
in  the  water,  and  absorb  the  oxygen  which  had  been  disengaged.  The  acid  thus 
obtained  is  red  and  tolerably  strong,  but  is  diluted  with  water  before  being  sold. 

The  reddish  acid,  called  nitrom  acid,  is  nitric  acid  containing  more  or  less  nitro- 
gen tetroxide  (N^O^).  The  same  acid  may  be  formed  by  impregnating,  to  a  limited 
extent,  nitric  acid  with  nitrogen  dioxide  (N,0,).  If  the  saturation  be  complete, 
every  two  molecules  of  nitric  oxide  become  three  molecules  of  nitrogen  tetroxide 
by  the  aid  of  one  molecule  of  nitrogen  dioxide  (2N,05  +  ^fit  =  3N,0 J.  Tho 
commerdal  aitroiis  add  may  be  converted  into  nitrio  add  by  exposing  it  to  a 
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{j^Dtle  heat  As  nitrogen  tetroxide  (N^O^)  forms,  in  contact  with  bases,  a  nitrate 
and  nitrite,  there  being  no  hjponitrates,  some  chemists  consider  it  as  a  compoand 
of  nitric  and  nitrons  oxides  (21^,0^  =  N,0.  +  N,0,). 

In  making  nitric  add  on  the  commercial  scale,  sodinm  nitrate  is  substituted  for 
nitre,  as  it  is  much  cheaper,  and  the  salt  is  decomposed  with  sulphuric  acid  as 
before.  The  proportions  of  these  two  substances  employed  are  not  the  same  in  all 
works.  If  one  molecule  of  sulphuric  acid  and  two  of  sodium  nitrate  be  taken,  the 
following  are  the  reactions :  H^SO^  +  NaNO,  =  NaHSO^  +  HNO,.  When  the 
heat  is  raised,  the  add  sodium  sulphate  acts  upon  a  second  molecule  of  sodium 
nitrate ;  thus :  NaHSO^  +  NaNO,  =  Na,80  ^+  HNO,. 

In  this  case,  however,  a  part  of  the  add  is  decomposed,  owing  to  the  high  tem- 
perature, and  nitrc^en  peroxide  is  evolved  in  the  form  of  red  fumes,  which  dissolve 
in  the  concentrated  add,  giving  it  the  red  appearance  usually  noted  in  the  strong 
eommerdal  product.  When  a  large  excess  of  sulphuric  acid  is  employed,  a  certain 
quantity  of  add  sodium  sulphate  is  formed,  which  lowers  the  melting  point  of  the 
reddual  mass  so  that  it  can  be  withdrawn  i^m  the  retorts  in  a  fused  state,  whereas 
in  the  other  case  the  reddue  can  only  be  removed  in  the  solid  state  after  the  cylin* 
der  has  cooled. 

The  ordinary  eommerdal  acid  has  a  spedfic  gravity  of  from  1-30  to  1*41,  and  is 
usually  prepared  by  means  of  chamber  (sulphuric)  add  ;  but  if  a  more  concentrated 
add  is  required,  a  stronger  sulphuric  add  must  be  employed.  The  strongest  nitric 
tdd  occurring  in  commerce  has  a  sp.  gr.  of  1*43,  and  this  is  obtained  by  distilling 
weQ-dried  Chili  saltpetre  with  sulphuric  add  having  a  sp.  gr.  of  1-85. 

The  retorts  in  which  nitric  add  is  usually  prepared  in  England  consist  of  cast- 
iron  cylinders,  built  in  a  furnace  in  such  a  way  that  they  may  be  heated  as  uniformly 
as  poonUe.  Some  manufacturers  cover  the  upper  half  of  the  cylinder  with  fire- 
bricks, in  order  to  protect  the  iron  ^m  the  action  of  the  nitric  add  vapors.  This 
is  unnecessary,  however,  if  the  retorts  are  so  thoroughly  heated  that  no  nitric  add 
oondenses  on  the  surface  of  the  iron. 

M.  Mallet,  of  Paris,  has  proposed  to  obtain  nitric  acid  from  nitrate  of  sodium, 
by  distilling  it  with  well-dried  boric  add.  In  this  case,  biborate  of  sodium  or  borax 
is  the  residue.  Another  method,  employed  by  Kuhlmann,  is  to  expose  a  mixture 
oi  nitrate  of  sodium  and  chloride  of  manganese  to  a  heat  of  about  232^  G.  (450^ 
F.),  and  to  pass  the  mixed  gases  which  escape  through  water,  fiyponitric  acid 
•nd  oxygen  are  disei^aged,  which  become  nitric  add  when  they  enter  the  water. 
(See  F.  J.  Tr.,  1862,  p.  155.) 

Oeneial  Ptopertiat  of  Vitric  Acid.  Nitric  acid,  so  called  f^m  nitre,  is  an 
extremely  sour  and  corrosive  liquid.  It  was  discovered  by  Raymond  Lully,  in  the 
thirteenth  century,  and  its  constituents  by  Cavendish^  in  1784.  When  perfectly 
pure  it  is  colorless ;  but,  as  usually  obtained,  it  has  a  straw  color,  owing  to  the 
presence  of  hyponitrio  add.  The  concentrated  acid,  when  exposed  to  the  air, 
emits  white  fumes,  possesdng  a  disagreeable  odor.  By  the  action  of  light  it  un- 
dergoes a  slight  deoompodtion,  and  becomes  yellow.  It  acts  powerfully  on  animal 
matter,  causing  its  decompodtion.  On  the  living  fibre  it  operates  as  a  strong 
eausde.  It  stains  the  skin  and  most  animal  substances  of  an  indelible  yellow 
edcH-.  On  v^etable  fibre  it  acts  peculiarly,  abstracting  hydrogen  or  water,  and 
combining  with  its  remaining  dements.  When  diluted,  nitric  acid  converts  most 
animal  and  vegetable  substances  into  oxalic,  malic,  and  carbonic  adds.  The  general 
diaracter  of  its  action  is  to  impart  oxygen  to  other  bodies,  which  it  is  enabled  to 
do,  as  oxygen  in  the  nascent  state  is  liberated  in  its  decomposition.  If  this  libera- 
tion take  place  while  in  contact  with  bodies  capable  of  oxidation,  the  oxygen  goes 
to  ^eet  this  oxidation.  Free  nitric  add,  however,  will  evolve  oxygen  at  a  red  heat, 
aeeording  to  the  following  reaction : 

4HN0, = (N.OO,  +  0.  +  (H.0).. 
It  fflri«iiiM*  sulphur  and   phosphorus,  giving  rise  to  sulphuric  and  phosphoric 
adds,  and  all  the  metals,  except  chromium,  tungsten,  columbium,  cerium,  titanium, 
osmium,  rhodium,  gold,  platinum,  and  iridium.     It  combines  with  salifiable  bases 
and  forms  nitrates.  When  mixed  with  hydrochloric  add,  mutual  decomposition  takes 
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place,  aooording  to  the  reaction:  HNO,  +  3HG1  =  NOGl  +  Cl,+  2H,0,  and  a 
liquid  is  formed,  capable  of  diasolving  gold,  called  nitro-hjdroehloric  acid. 

Great  care  must  be  used  in  transporting  nitric  acid,  for  if  the  strong  acid  comes 
in  contact  in  quantity  with  vegetable  substances  like  hay,  tow,  exoeknor,  paper, 
etc.,  fire  will  be  apt  to  occur.  The  occurrence  of  such  aooidentB  was  proven  by  the 
official  inquiry  of  Prof.  B.  Haas.  (JBer.  d.  Chem,  Ge$.,  1881,  597.) 

A  trace  of  nitric  acid  has  been  detected  in  the  atmoqihere.  It  is  said  to  be 
always  present  in  the  air  in  summer.  (Kl^nrnky.) 

Tests.  Nitric  acid,  when  uncombined,  is  recognised  by  its  dissolving  eopper 
with  the  production  of  red  vapors,  and  by  its  forming  nitre  when  saturated  with 
potassa.  when  in  the  form  of  a  nitrate,  it  is  known  by  its  action  on  gold-leaf, 
after  the  addition  of  hydrochloric  acid,  in  consequence  of  the  evolution  of  chlorine, 
or  it  may  be  discovered,  according  to  Dr.  O'Shaughnessy,  by  heating  the  supposed 
nitrate  in  a  test  tube  with  a  drop  of  sulphuric  acid,  and  then  adding  a  crystal  of 
morphine.  If  nitric  acid  be  present,  it  will  be  set  free  by  the  sulphuric  acid,  and 
reddened  by  the  morphine.  The  saiAe  effect  is  produced  by  brucine,  by  commercial 
strychnine,  on  account  of  its  containing  brucine,  and  still  more  strongly,  according  to 
M.  Braun,  by  sulphate  of  anilin,  which  affords  an  exceedingly  delicate  test  (Jaum. 
de  Fharm.,  1867,  p.  157.)  To  prevent  all  ambiguity  arising  irom  the  accidental 
presence  of  nitric  acid  in  the  sulphuric  acid  employed,  the  operator  should  satisfy 
himself,  by  a  separate  experiment,  that  the  latter  acid  has  no  power  to  produce 
the  characteristic  color  with  morphine.  Another  test  for  nitric  acid  is  to  add  pure 
sulphuric  acid  to  the  concentrated  liquid,  suspected  to  contain  it,  together  with  ft 
little  concentrated  solution  of  ferrous  sulphate.  The  smallest  trace  of  nitric  acid 
affords,  when  the  mixture  is  wanned,  a  pink  red  color ;  and  if  it  be  present  in 
considerable  amount,  the  liquid  becomes  almost  black  *  Bosa  recommends  the  use 
of  ammonio-ferrous  sulphate,  in  place  of  ferrous  sulphate,  as  a  test  for  nitric  acid. 
It  is  more  stable  than  the  latter,  either  in  crystals  or  in  solution.  Equal  measures 
of  the  liquid  to  be  tested  for  nitric  acid  and  of  concentrated  sulphuric  acid  are 
mixed,  the  mixture  cooled,  and  then  a  layer  of  solution  of  ammonio-ferrous  sulphate 
poured  slowly  on  top ;  if  even  a  trace  of  nitric  acid  be  present,  a  brown  lone  will 
form  at  the  line  of  contact  of  the  liquids.  (^Am.  Drug.^  1886,  p.  13.) 

A  method,  particularly  useful  in  the  determination  of  the  nitrates  contained  in 
drinking-water,  depends  upon  the  fact  that  a  thin  sine  plate,  which  has  been  cov- 
ered with  a  deposit  of  spongy  metallic  copper  by  dipping  it  in  a  solution  of  oopper 
sulphate,  on  being  heated  with  water  containing  nitrates,  reduces  them  to  ammonia, 
zinc  hydroxide  and  free  hydn^n  being  at  the  same  time  formed  {Oladttone  and 
Tribe)  ;  thus :  KNO,  +  4H,  =  NH,  -f-  KOH  +  2H,0. 

The  nitric  acid  of  commerce  sometimes  contains  iodine,  probably  derived  fVona 
the  native  nitrate  of  sodium,  in  which  iodate  frequently  occurs.  This  may  be  re- 
duced by  passing  sulphuretted  hydrogen  into  the  diluted  acid,  taking  care  not  to 
use  an  excess.  A  few  drops  of  chloroform  or  bisulphide  of  carbon  shaken  up  with 
the  liquid  will  then  show  the  iodine  color.  Still  better  is  the  test  proposed  by  Mr. 
Stein,  which  is  to  introduce  a  stick  of  tin  into  the  suspected  add,  and,  after  red 
vapors  have  begun  to  escape,  to  withdraw  the  metal,  add  a  few  drops  of  bisulphide 
of  carbon,  and  agitate.  If  iodine  be  present,  the  drops  of  the  sulphide  which  sooo 
separate  will  be  colored  more  or  less  deeply  red  according  to  the  amount  of  impa- 
rity.   These  impurities,  however,  do  not  affect  the  medical  properties  of  the  aoid. 

The  following  toble,  drawn  up  by  B.  J.  Kolb  {Ann.  Ch.  Phys.,  4,  10,  136). 
is  the  recognised  standard  at  present : 

^A  qitaniUtUvf  tett  fw  nitric  acid  in  water,  flrat  proposed  by  M.  Boasringaalt,  in  1857,  waa 
simplified  by  M.  Marx,  and  finally  perfeoted  by  M.  Fi»cher,  yrho  subetituted  indigotin  for  indigo, 
on  aooottnt  of  its  solution  being  pennanent.  His  metbod  is  first  to  prepare  a  test-solation  by  mix- 
ing 5  cubic  centimetres  of  solution  of  indigotin  witb  30  cubic  centimetres  of  pure  sulpbnrfo  aeid, 
and  tben  adding  a  titrated  solution  of  nitrate  of  potassium  (5  decigrammes  to  the  litre)  until  the 
blue  color  is  changed  to  a  faint  green.  Then  the  solution  of  indigotin  is  diluted  until  one  oabi« 
centimetre  is  decolorized  by  0*2525  milligrammes  of  nitrate  of  potassium.  In  using  this  test-solu- 
tion the  temperature  should  always  be  at  least  110°  C.  (230°  F.),  and  the  amount  of  sulpburio 
aoid  should  always  be  at  least  double  the  joint  rolnme  of  the  indigotin  solntion  and  the  watob 
LJQUm.  (U  Pharm^  Not.  1874.) 
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Talie  tihawmg  pereeiUa^  of  ahtoliUe  Nitric  Add  in  Nitric  Acid  of  different 

s^atO^'C.  (32^/1)  and  16^  C  (bd^'F.). 
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1 
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1 
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1*499 
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1-022 
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63*59 
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1-274 
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1*405 
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1*298 
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1-430 
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90-00 

1*522 
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1-441 
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52-33 

1-349 
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72*39. 

1-455 

1-432 

95*27 

1-542 

1*514 

29-00 

1-194 

1*179 

53-81 

1-358 

1-339 

73*00 

1*457 

1-435 

96*00 

1-544 

1*516 

30-00 

1-200 

1185 

54*00 

1*359 

1*841 

74*01 

1*462 

1-438 

97-00 

1-548 

1-520 

31-00 

1-207 

1-192 

5500 

1*365 

1*346 

75-00 

1*465 

1-442 

97*89 

1*551 

1*523 

32-00 

1-214 

1198 

56-10 

1*371 

1-353 

76-00 

1*469 

1*445 

9952 

1*557 

1*529 

S3-M 

1-226 

1-211 

57*00 

1*376 

1-358 

77-66 

1*476 

1*451 

99-72 

1*558 

1*530 

35-00 

1-234 

1*218 

58*00 

1-382 

1*363 

79  00 

1*481 

1*456 

99*84 

1*559 

1*530 

36  00 

1-240 

1-225 

58-88 

1*387 

1*368 

80-00 

1-484 

1*460 

100*00 

1-669 

1-630 

37-95 

1-253 

1-237 

59*59 

1-391 

1*372 

80-96 

1-488 

1*463 

39-00 

1-260 

1-244 

60-00 

1-393 

1*374 

82-00 

1-492 

1*467 

Compontion.  The  com  position  of  the  officinal  acid  of  the  density  1*42  has  already 
boeo  given.  It  contains  about  75  per  cent,  of  nitrio  acid,  of  the  sp.  gr.  1*5.  Nitric 
oxide  or  anhydride  consists  of  two  atoms  of  nitrogen  28,  and  five  atoms  of  oxygen 
80  =  108 ;  or,  in  volumes,  of  two  volumes  of  nitrogen  and  five  volumes  of  oxygen, 
sopposed  to  be  condensed  to  form  nitric  oxide  vapor,  into  two  volumes.  In  1849, 
the  interesting  discovery  was  made  by  M.  Deville,  of  Be8an9on,  of  the  means  of 
isolating  nitric  oxide  or  anhydride.  The  method  pursued  was  to  pass  perfectly  dry 
ehloiiBe  over  nitrate  of  silver.  The  oxide  is  in  the  form  of  colorless,  brilliant,  lim- 
pid erystiils,  which  melt  at  29-5''  C.  (85''  F.)  and  boil  at  45''  0.  (113''  F.);  In  con- 
tact  with  water,  they  form  a  colorless  solution  with  evolution  of  heat^  without  the 
diaengagement  of  gas.  (Joum,  de  Pharm,,  1849,  p.  207.) 

Kedieal  Propmrtieo,  Nitric  acid  is  tonic,  antiseptic,  astringent,  and  appears  to 
set  upon  the  intestinal  glands  in  some  way  so  as  to  modify  their  function.  It  is  a 
very  useful  remedy  in  oases  of  intestinal  indigestion :  in  this  it  resembles  hydro- 
eUoric  add ;  the  choice  between  the  two  acids  in  any  individual  case  should  be 
guided  by  the  existence  or  non-exiitence  of  diarrhooa,  the  nitrio  acid  being  given 
when  there  is  looseness  of  the  bowels.  In  syphilis,  and  in  the  chronic  hepatitis  of 
India,  this  acid  was  highly  extolled  by  Dr.  Scott,  formerly  of  Bombay.  It  has  oc- 
casionally excited  ptyalisn.  It  cannot  be  depended  upon  as  a  remedy  in  syphilis, 
but,  in  worn-out  constitutions,  is  often  an  excellent  adjuvant,  either  to  prepare  the 
system  for  the  use  of  mercury,  or  to  lessen  the  effects  of  that  metal  on  the  economy  :i 
in  hepatic  troubles  it  is  inferior  to  the  nitro-hydiochloric  acid,  unless,  it  may  be, 
when  there  is  much  diarrhoea.  As  nitric  acid  dissolves  both  uric  acid  and  the  phos- 
phates, it  was  supposed  to  be  applicable  to  cases  of  gravel  in  which  the  uric  acid  and 
the  phosphates  are  mixed ;  but  experience  has  not  confirmed  the  opinion.  Neverthe- 
leas,  when  the  sabulous  deposit  depends  upon  disordered  digestion,  this  acid  may 
pioTe  serviceable  by  restoring  the  tone  of  the  stomach.  The  dose  is  from  five  to 
fiflaen  minims  (0*3-0-9  Co.)  in  three  fluidounees  or  more  of  water,  given  in  divided 
doaeD  three  or  lour  times  a  day. 

Bzlemally,  nitric  acid  has  been  used  with  advantage  as  a  lotion  to  ulcers,  in  the 
sfevength  of  about  twelve  minims  to  the  pint  of  water.  This  practice  originated 
with  Sir  Everard  Home,  and  is  particularly  applicable  to  those  ulcers  which  are 
snpeirfidal  and  not  disposed  to  cicatriie.  In  sloughing  phagedsena,  Biron^  nitric  acid 
ia  one  of  the  best  remedies,  applied  by  means  of  a  piece  of  lint  tied  round  a  smaU 
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stick,  or  by  tbe  use  of  a  glass  brash.  Sometimes  a  pieoe  of  lint  Is  soaked  with  the 
strong  acid,  and  pressed  into  the  sore,  being  allowed  to  remain  for  several  hours. 
In  oancrum  oris,  concentrated  nitric  acid,  freely  applied,  is  one  of  the  best  local  rem- 
edies that  can  be  employed  for  arresting  the  phagedsenic  ulceration  and  disposing 
the  sore  to  heal,  but  fireat  care  must  be  exercised  to  protect  the  teeth.  The  strong 
acid  has  also  been  found  very  useful  as  an  escharotic  in  venereal  sores  and  other 
affections. 

Nitric  acid  vapors  were  formerly  used  as  a  disinfectant.  Half  an  ounce  of  powdered 
nitre  was  put  into  a  saucer,  placed  in  an  earthen  dish  containing  heated  sand,  aqd 
two  drachms  of  sulphuric  acid  were  then  poured  over  it. 

Properties  as  a  Poison.  The  swallowing  of  concentrated  nitric  acid  is  at  once 
followed  by  burning  heat  in  the  mouth,  oesophagus,  and  stomach,  acute  pain,  disen- 
gagement of  gas,  abundant  eructations,  nausea,  and  hiccough.  These  effects  are  soon 
Allowed  by  repeated  and  excessive  vomiting  of  matter  having  a  peculiar  odor  and 
taste,  tumefaction  of  the  abdomen  with  exauisite  tenderness,  a  feeling  of  coldness  on 
the  surface,  horripilation,  icy  coldness  of  tne  extremities,  small  depressed  pulse,  hor- 
rible anxieties,  continual  tossings  and  contortions,  and  extreme  thirst.  The  breath 
becomes  extremely  fetid,  and  the  countenance  exhibits  a  complete  picture  of  suffer- 
ing. The  cases  are  almost  always  &tal.  Sometimes  the  collapse  has  been  imme- 
diate and  has  masked  all  the  other  symptoms.  The  best  remedies  are  repeated  large 
doses  of  alkaline  solutions,  soap,  magnesia,  chalk,  as  antidotes,  mucila^nous  drinks  in 
large  quantities,  olive  or  almond  oil  in  very  large  doses,  emollient  fomentations,  ete. 

Pharm.  Uses.  In  the  preparation  of  Acidum  Phosphoricum,  Fern  Chloridum, 
Hydrargyri  Subsulphas  Flavus,  Liquor  Ferri  Chloridi,  Liquor  Ferri  Subsulphatia, 
Liquor  Ferri  Tersulphatis,  Liquor  Zinci  Chloridi,  Pyroxylinum. 

Off.  Prep.  Acidum  Nitricum  Dilutum ;  Acidum  Nitro-hydrochloricum ;  Acidam 
Nitro-hydrochloricum  Dilutum ;  Liquor  Ferri  Nitratis ;  Liquor  Hydrargyri  Nitratis ; 
Spiritus  ^theris  Nitrosi ;  Uoguentum  Hydrargyri  Nitratis. 

Off.  Prep.  Br.  Acidum  Nitricum  Dilutum;  Acidum  Nitro-hydrochlorioam 
Dilutum ;  Liquor  Ferri  Pernitratis;  Liquor  Hydrargyri  Nitratis  Acidus  ]  Unguentam 
Hydrargyri  Nitratis. 

Off.  Nitrates.  Br.  Ammonii  Nitras ;  Argenti  Nitras ;  Bismuthi  Subnitras ;  Liquor 
Ferri  Pernitratis;  Pilocarpinss  Nitras;  Plumbi  Nitras;  Potassii  Nitras;  Sodii 
Nitras ;  Liquor  Hydrargyri  Nitratis  Acidus. 

ACIDUM  NITRICUM  DILUTUM.  U.S.,  Br.    DUuied  NUric  Add. 

(iQ'f-DtJM  Ki'TBt-OtlM  D{-LU'TtM.) 
Aeide  axotiqne  dilu^,  Fr.;  Verdiinnte  Salpetersiiure,  0. 

"  Nitric  Acid,  one  part  [or  one  and  a  half  fluidounces]  ;  Distilled  Water,  sixpartA 
[or  twelve  and  a  half  fluidounces].  Mix  the  Acid  with  the  Water,  and  presenre 
the  product  in  glass-stoppered  bottles."  U.  S. 

'*  Take  of  Nitric  Acid  six  fluidounces  [Imperial  measure].  Distilled  Water  a 
sufficiency.  Dilute  the  Acid  with  24  fluidounces  [Imp.  meas.]  of  the  Water ;  then 
add  more  water,  so  that  at  a  temperature  of  60^  it  shall  measure  31  fluidounces 
[Imp.  meas.].     Or,  as  follows : 

<'  Take  of  Nitric  Acid  2400  grains,  Dbtilled  Water  a  sufficiency.  Weigh  the  Add 
in  a  glass  flask,  the  capacity  of  which,  to  a  mark  on  the  neck,  is  one  pint  [Imp. 
meas.] ;  then  add  Distilled  Water  until  the  mixture,  at  60^  temperature,  after  it 
has  been  shaken,  measures  a  pint."  Br. 

The  U.  S.  acid,  as  now  directed,  varies  considerably  firom  that  formerly  ofllcinaL 
The  U.  S.  P.  1870  diluted  acid  contained  18*5  per  cent,  of  officinal  nitric  acid, 
whilst  that  of  the  present  Pharmacopo&ia  contains  but  14*3  per  cent,  and  is  there- 
fore correspondingly  weaker.  "  Diluted  Nitric  Acid  contains  10  per  oent.  of  abso- 
lute Nitric  Acid.  It  has  the  sp.  gr.  1*059,  and  should  respond  to  Uie  same  reactions 
and  tests  as  Nitric  Acid.  To  neutralize  12*6  Om.  should  require  20  Co.  of  tho 
volumetric  solution  o/ soda."   U.S. 

The  British  diluted  acid  is  considerably  stronger  than  our  own  in  the  same  meas- 
ure.   It  has  the  sp.  gr.  1*101 ;  and  *'  361  grains  by  weight  (six  fluidrachms)  reqnirtt 
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for  neatralisation  1000  graiD-measures  of  the  volumetric  9olvJt%on  ofioda^  oorrespond* 
ing  to  14-95  per  oent.  of  real  nitric  acid.  Six  fluidrachms  [Imp.  meas.],  there- 
fore, correspond  to  one  molecalar  weight  in  grains  of  real  nitric  acid,  HNO,.'*  Br, 

In  maklDg  the  U.  S.  diluted  acid,  pharmacists  should  he  careful  to  use  acid  of 
the  sp.  gr.  1*42;  or,  if  the  acid  used  he  weaker  than  this,  to  add  proportionally  lees 
water ;  otherwise  the  diluted  acid  would  he  weaker  than  it  is  directed  to  he  in  the 
Pharmacopoeia. 

The  medicinal  properties  of  the  diluted  acid  are  the  same  as  those  of  the  strong 
acid.  (See  Addum  Jyitricum,)  The  dose  of  the  U.  S.  diluted  acid  is  from  twenty 
to  forty  drops  or  minims  (1*25-2*5  C.c),  that  of  the  British,  from  fifteen  to  thirty 
(0-9-1*9  C.c),  three  times  a  day,  properly  diluted. 

ACIDUM  NITRO-HYDROCHLORICUM.  U.S.    Mra-hydroehlaric 

Add. 

(Xg'{-D(^M  NI-TBQ-Ht-DBgwCJHLO'BY-COM.) 

Aeidnm  Cbloro-nitrosam,  O,;  Aoidam  NUromariaticam,  Pharm.  1870;  Nitro-mnriatic  Acid| 
Adde  ebloro-aiotiqae,  Eaa  regale,  Fr.;  Saltpeter  Salu&are,  Etfnigsirasser^  O, 

"  Nitric  Aciij /our parts  [or  three  fluidounces] ;  Hydrochloric  Acidy  fifteen  part» 
[or  thirteen  fluidounces,  five  fiuidrachms].  Mix  the  Acids  in  a  capacious  open  glass 
Y^sel,  and,  when  effervescence  has  ceased,  pour  the  product  into  glass-stoppered  hot- 
ties,"  which  should  not  be  more  than  half  filled,  and  keep  them  in  a  cool  place.*  U.  S. 

Nitro-hydrochloric  acid  is  the  aqua  regia  of  the  earlier  chemists,  so  called  from 
its  property  of  dissolving  gold.  Nitric  and  hydrochloric  acids,  when  mixed  to- 
gether, are  mutually  decomposed.  According  to  the  researches  of  Ghiy-Lussac  (June, 
1848),  the  reaction  gives  rise  to  two  compounds,  N0,C1  (nitroxyl  chloride)  and 
NOCl  (nitrosyl  chloride),  mixed  with  iree  chlorine.  Later  researches  seem,  how* 
ever,  to  show  that  the  latter  of  the  two  chlorides  exclusively  is  produced,  the  reaction 
for  the  decomposition  of  aqua  regia  heing :  HNO,  +  3HC1  =  2H,0  +  NOCr+  CI,. 

The  power  of  nitro-hydrochloric  acid  to  dissolve  gold,  and  similar  metals  having  a 
weak  affinity  for  oxygen,  is  owing  exclusively  to  the  free  chlorine  present,  and  is  in 
no  wise  dependent  on  the  compound  ahove  referred  to,  which  remains  entirely  pas- 
sive during  the  solution  of  the  metal.  According  to  the  reaction  just  given,  the 
propordon  of  acids  needed  would  be  1  part  of  nitric  for  every  3  of  hydrochloric 
acid ;  and  this  agrees  very  closely  with  the  proportions  in  the  officinal  formula.  It 
should  be  borne  in  mind,  however,  that  the  U.  S.  P.  1870  formula  contained  a 
large  excess  of  nitric  acid,  the  proportions  being  3  parts  of  nitric  to  5  parts  of 
hydrochloric  acid ;  it  is  now  1*3  parts  of  nitric  to  5  parts  of  hydrochloric  acid. 
When  nitro-hydrochloric  acid  is  made  from  strong  acids,  there  is  always  a  loss  of  the 
nitroeyl  chloride  and  of  free  chlorine  by  effervescence,  in  consequence  of  the  acids 
not  containing  sufficient  water  to  hold  the  gaseous  products  in  solution.  Hence 
the  sabstitution,  in  the  U.  S.  Pharmacopoeia  of  1850,  of  nitric  acid  of  1*42  for  the 
add  of  1*5  was  an  improvement. 

Properties.  "  A  golden-yellow,  fuming  and  very  corrosive  liquid,  having  a  strong 
edor  of  chlorine  and  a  stronglv  acid  reaction.  By  heat  it  is  wholly  volatilized.  It 
readily  dissolves  gold-leaf,  and  a  drop  added  to  test-solution  of  iodide  of  potassium 
liberates  iodine  abundantly."  U,  S.  Nitro-hydrochloric  acid  has  an  orange  color,  soon 
changing  to  a  golden  yellow,  and  the  odor  of  chlorine.  It  possesses  the  power  of 
dissolving  gold  and  platinum.  It  should  be  kept  in  a  cool  dark  place,  on  account  of 
its  liability  to  lose  chlorine  by  heat,  and  to  have  its  chlorine  converted  into  hydro- 
diloric  add  by  the  action  of  light  and  the  decomposition  of  water.  On  account 
of  its  tendency  to  decompodtion,  it  should  not  be  made  in  large  quantities,  nor  be 
kept  very  long  by  the  apothecary ;  and  care  should  be  taken  not  to  transfer  it  to  the 
botUe  in  which  it  is  to  be  dispensed,  until  effervescence  has  ceased,  lest  the  pressure 
within  should  drive  out  the  stopper.  Nitric  and  hydrochloric  acids,  as  found  in 
oommeree,  are  sometimes  so  weak  that  when  mixed  they  will  not  readily  act  on 
gold-leaf.  In  this  case,  their  solvent  power  may  be  rendered  effective  by  the  addi- 
tion of  a  little  sulphuric  acid,  which,  by  its  superior  affinity  for  water,  concentrates 
the  other  adds,  and  causes  immediate  action. 

*  For  an  apparatus  for  making  nitro-hydnwhlorio  aoid  upon  a  large  soale,  see  P.  J,  Tr,,  xi.  432. 
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Kedioal  Properties  and  Uses.  Nitro-bydrochloric  acid  was  brongUt  to  tbe  notice 
of  the  profession  in  consequence  of  the  favorable  report  of  its  efficacy  as  an  external 
remedv  in  hepatitis,  made  by  Dr.  Scott,  formerly  of  Bombay.  When  thus  em- 
ployed, it  produces  a  tingling  sensation  of  the  slcin,  thirst,  a  peculiar  taste  in  the 
mouth,  and  occasional  soreness  of  the  gums  and  plentiful  ptyalism ;  and  at  the  same 
time  stimulates  the  liver,  as  is  evinced  by  an  increased  flow  of  bile.  It  is  used 
either  by  sponging,  or  in  the  form  of  a  local  or  general  bath.  When  applied  by 
sponging,  the  acid  is  first  diluted  so  as  to  have  the  sourness  of  strong  vinegar.  When 
used  as  a  foot-bath,  three  gallons  of  water,  oontained  in  a  deep  narrow  wooden  tub, 
may  be  acidulated  with  six  fluidouoces  of  the  acid.  In  this  the  feet  and  legs  are  to 
be  immersed  for  twenty  minutes  or  half  an  hour.  The  bath  may  be  employed  at 
first  daily,  and  afterwards  twice  or  thrice  a  week ;  and  the  sponging  may  be  used  at 
the  same  time.  The  bath  is  said  to  be  efiective  in  promoting  the  passage  of  biliary 
calculi.  The  solution,  prepared  for  a  bath  as  above  mentioned,  may  be  used  for  a 
week,  adding  to  it  daily  a  pint  of  water  acidulated  with  two  fluidrachms  of  the  acid, 
to  make  up  for  the  waste  by  evaporation.  The  bath  should  have  a  temperature  of 
about  97°  F.,  which  may  be  attained  by  heating  part  of  the  acid  solution  and 
throwing  it  back  into  the  remainder. 

Nitro  hydrochloric  acid  is  much  used  internally,  and  it  is  an  excellent  remedy 
in  chronic  hepatic  affections,  in  oxalnria,  and  in  dyspepsia  with  a  tendency  to  con- 
stipation. It  is  sometimes  given  also  in  syphilitic  di^ases.  The  strong  fresh  acid 
is  preferable  to  the  dilute,  and  may  be  given  in  doses  of  3  to  6  drops  (0*18-0-36 
C.c),  well  diluted,  after  meals,  care  being  exercised  to  prevent  its  injuring  the  teeth« 
It  should  never  be  prescribed  in  combination  with  strong  alcoholic  liquids,  as  gases 
are  often  generated  in  sufficient  volume  to  cause  explosion.  (See  A,  J,  P.,  1878, 
p.  67.) 

ACIDUM   NITRO-H YDROCHLORICUM  DILUTUM.  U.  &,  Br. 

Diluted  NUro-hydroohlorie  Acid. 

(Xg'l-DCM  NI-TBQ-HY-DRO-CHLO'BI-CCM  DJ-LU'TtJM.) 

Acidum  Nitromariaticum  Dilutum,  Pharm.  1870;  Diluted  Nitromuriatio  Aoid ;  Aeide  ebloraio- 
tique  dila^,  Fr,;  VerdUnnte  Salpetenaluaure,  O. 

"  Contains  free  chlorine,  hydrochloric,  nitric,  and  nitrons  aeids  and  othw  com- 
pounds, dissolved  in  water."  £r. 

"  Nitric  acid,  four  parts  [or  three  fluidrachms]  ;  Hydrochlorie  Add,  fifteen  parU 
[or  thirteen  and  a  half  fluidrachms] ;  Distilled  Water,  seventy-nx  parts  [or  ten 
fluidounces].  Mix  the  Acids  in  a  capacious,  open  glass  vessel,  and,  when  effer- 
vescence has  ceased,  add  the  Distilled  Water.  Keep  the  product  in  glass-stoppered 
bottles,  in  a  cool  place.'*   U.  S. 

*<  Take  of  Nitric  Acid  three  fluidounces;  Hydrochloric  Acid  four  fluidauneet 
[Imperial  measure] ;  Distilled  Water  troenty-five  fiuidouncee  [Imp.  meas.].  Add 
the  acids  to  the  water,  and  keep  the  mixture  in  a  glass-stoppered  bottle  for  fourteen 
days  before  it  is  used.  Sp.  gr.  107.  Six  fluidrachms  [Imp.  meas.]  (352  grains 
by  weight)  require  for  neutralization  about  883  grain-measures  of  the  volumetric 
solution  of  soda^  Br» 

"  A  colorless,  or  faintly  yellow  liquid,  odorless  or  having  a  faint  odor  of  chlorine, 
a  very  acid  taste  and  reaction.  By  heat  it  is  wholly  volatilised.  On  adding  a  few 
drops  to  test-solution  of  iodide  of  potassium,  iodine  is  liberated."  U.S, 

Between  diluted  nitric  and  hydrochloric  acids  no  reaction  occurs ;  and  therefore 
both  Pharmacopoeias  direct  that  the  acids  shall  be  mixed  before  dilution.  But 
according  to  the  researches  of  Mr.  Tilden,  confirmed  by  Mr.  Redwood  (iP.  J,  2V., 
X.  508),  water  determines  a  decomposition  of  the  products  resulting  from  the  re- 
action between  nitric  and  hydrochloric  acids,  and  the  reformation  of  hydrochlcme 
and  nitric  acids,  with  a  little  nitrous  acid.  It  would  seem,  therefore,  that  dilated 
nitro-hydrochloric  aoid  is  not  an  eligible  preparation,  a  conclusion  confirmed  by 
dinical  experience.  The  dose  is  from  ten  to  twenty  drops  or  minims  (0*6-1*25 
C.c),  properly  diluted. 
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ACIDUM  OLEICUM.  U.  S.     Oleic  Acid. 

H  Cu  H»  Os  ;  283.  (Ig'{-I>tM  g-Lfl-cGM.)  HO,  Cm  Hts  Ot ;  282. 

Aoide  ol^ique,  #V.y  Oleint&are,  0, 

^  A  fluid  fatty  acid,  HCfgH,,0,,  obtaiDed  by  the  saponificatioD  of  olein,  oc  by  the 
action  of  superheated  steam  on  fats,  with  subsequent  separation  from  solid  fats  by 
pressure.     Usually  not  quite  pure."  Br, 

This  acid  is  a  new  officinal,  and,  although  known  for  many  years,  was  not  used 
medicinally  until  1872  {London  Lancet,  1872,  p.  709),  when  Prof.  John  Marshall 
introduced  the  oleates  to  the  profession  as  substitutes  for  some  of  the  older  oint- 
ments, stating  that  they  are  not  only  cleaner  and  more  elegant,  but  are  also  much 
more  efficacious.  (See  Oleata,) 

Preparation.  The  diflSculty  in  preparing  oleates  of  good  quality  arises  usually  from 
the  use  of  the  commercial  oleic  acid,  which,  being  obtained  as  a  by-product  in  the 
manufacture  of  glycerin  and  candles,  has  a  reddish  brown  color  and  a  disa^eeable 
fatty  odor.  It  is  almost  always  contaminated  with  stearic  and  palmitic  acids  with 
undecomposed  glycerides  when  obtained  by  the  autoclave  process,  and  hydrocarbons 
when  obtained  by  the  distillation  of  the  fat  acids.  Various  processes  have  been  sug- 
gested for  the  purification  of  oleic  acid.  Charles  Rice  (J..  J,  P,,  xlv.  2)  exposes 
die  commercial  acid  to  a  temperature  of  4°  G.  (39°  F.),  and  expresses  the  liquid 
portion,  which  is  oleic  acid  deprived  of  the  greater  part  of  the  contaminating  sub- 
stances. The  odorous  and  ooloriug  principles  are  not  removed  by  this  process.  A 
writer  in  A,  J.  P.  (xlv.  97)  prepares  oleic  acid  for  making  oleates  by  saponifying 
almond  oil  with  potassa ;  decomposing  by  tartaric  acid,  separating  the  precipitated 
bitartrate ;  heating  for  several  hours  on  a  water-bath  with  half  its  weight  of  finely 
powdered  oxide  of  lead  ;  after  cooling,  mixing  with  three  times  its  volume  of  ether, 
settling,  decanting,  and  treaUng  the  residne  with  ether  as  before ;  agitating  the  mixed 
ethereal  solutions  with  dilute  hydrochloric  acid ;  skimming  off  the  ethereal  solution 
of  oleic  acid,  washing  it  with  water,  skimming  again,  and  finally  recovering  the  ether 
by  distillation. 

L.  Wolff  (A.  J.  P.,  1879,  p.  8)  saponifies  oil  of  sweet  almond  with  lead  oxide, 
agitates  the  plaster  or  lead  soap  in  bensin,  which  retains  lead  oleate  in  solution, 
the  lead  palmitate  being  deposited.  The  bennn  solution  of  lead  oleate  is  shaken 
lepeatedly  with  diluted  hydrochloric  acid  (1  to  7),  when  lead  chloride  separates,  and 
a  benzin  solution  of  purified  oleic  acid  is  left ;  finally  the  bensin  is  driven  off  by 
evaporatioii.  The  objection  to  this  process  is  the  difficulty  of  freeing  the  oleic  acid 
from  traces  of  a  disagreeable  beniin  odor.  Ernest  C.  Saunders  (W.  i?.,  June,  1880) 
makes  a  solution  of  5  pounds  of  white  castile  soap  in  20  pounds  of  boiling  water, 
adds  10  ounces  of  sulphuric  acid,  and  boils  with  stirring,  until  two  clear  layers  are 
formed.  The  upper  layer  is  decanted,  shaken  with  5  pounds  of  hot  water,  and  the 
oily  layer  again  decanted ;  4  ounces  of  lead  oxide  are  dissolved  in  it  with  a  gentle 
beat,  and  while  hot  5  pounds  of  alcohol,  previously  heated  to  65*5°  C.  (150°  F.),  are 
added.  It  b  filtered  after  standing  24  hours,  and  1  ounce  of  hydrochloric  acid 
shaken  with  the  filtrate ;  10  pounds  of  water  are  added,  the  acid  decanted,  again 
washed  with  10  pounds  of  water,  and  finally  recovered ;  the  yield  is  about  2}  pounds. 
See  also  process  by  Ohas.  T,  Oeorge,  1881  (A,  J,  P.,  p.  379).  Low  grade  oleic  acids, 
obtained  by  the  distillation  of  wool-grease,  etc.,  may  contain  cholesterin  and  other 
unsaponifiable  materials  iVom  this  source  (^AUen),  For  a  process  for  making  oleic 
acid  from  hemp  seed  oil,  see  Archtv  d.  Pharm,,  1886,  p.  804.  This  form  of  oleic 
add  eloeely  resembles  linoleic  acid,  with  which  it  also  agrees  in  chemical  composi- 
tion, C„H^O,. 

Properties.  '^A  yellowish,  oily  liquid,  gradually  becoming  brown,  rancid  and 
add,  when  exposed  to  the  air ;  odorless  or  nearly  so,  tasteless,  and,  when  pure,  of  a 
Beuteal  reaction.  8p.  gr.  0*900  to  0*910.  The  sp.  gr.  of  0*800  to  0-810  as  printed 
in  U.  S.  Pharm.,  1880,  was  a  misprint :  the  British  Pharmacoposia  gives  the  specific 
gravity  as  0*860  to  0*890.  Oleic  Acid  is  insoluble  in  water,  but  completely  soluble 
in  alcohol,  chloroform,  bensol,  benzin,  oil  of  turpentine,  and  the  fixed  oils.  ^^At 
14^  G.  (57^  F.),  it  becomes  semi-solid,  and  remains  so  until  cooled  to  4^  G.  (39*4^ 
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F.),  at  which  temperature  it  becomes  a  whitish  mass  of  crystals.  At  a  gentle  heat 
the  acid  is  completely  saponified  by  carbonate  of  potassium.  If  the  resulting  soap 
be  dissolved  in  water  and  exactly  neutralised  with  acetic  acid,  the  liquid  will  form 
a  white  precipitate  with  test-solution  of  acetate  of  lead.  This  precipitate,  aft«r 
being  twice  washed  with  boiling  water,  should  be  almost  entirely  soluble  in  ether 
(abs  of  more  than  traces  of  palmitic  and  stearic  acids).  Equal  volumes  of  the 
Acid  and  of  alcohol,  heated  to  25^  C.  (77°  F.),  should  give  a  clear  solution,  with- 
out  separating  oily  drops  upon  the  surface  (fixed  oils)."   IT.  S.  ,        * 

Chemical  ConititutioiL  Oleic  acid,  C„H^O„  does  not  belong  to  the  "fotty 
acid"  series,  but  differs  from  the  corresponding  acid  of  that  series,  stearic  acid, 
C  H  0  ,  by  having  two  atoms  of  hydrogen  less.  It  belongs  to  a  series  derived  by 
.oxidation  from  alcohols,  which,  like  allyl  alcohol,  C,H  OH,  have  two  atoms  of  hydrogen 
less  than  the  normal  monatomic  alcohols,  like  propyl  alcohol,  C,H,OH.  The  alcohol 
from  which  oleic  acid  is  in  theory  derivable  is  not,  however,  known.  Oleic  acid  is 
monobasic,  as  shown  in  the  formula  HC,gH„0,.  jc  .    i 

Kedical  Properties.  Oleic  acid  is  not  itself  used  in  medicme,  but  is  officinal 
for  the  preparation  of  oleates,  which  act  as  corresponding  ointments,  but  are  more 
elegant  and  efficient. 

Off.  Prep,  Oleatum  Hydrargyri ;  Oleatum  Veratrinse. 

Off.  Prep.  Br.  Oleatum  Hydraigyri ;  Oleatum  Zinci ;  Unguentum  Zinci  OleatL 

ACIDUM  OXALICUM.   Oxalic  Add. 

Hi  Ci  O4,  2  Hi  O  ;  126.  (ig'J-DtJM  gx-XL'J-CttM.)  2  HO  C*  0^,  4  HO;  US. 

Acide  oxaliqne  oa  carl»oneux,  JPV./  Oxalsilarey  Kleesiiure,  O. 

*^  In  smaJl,  colorless,  prismatic  crystals,  odorless  and  of  a  very  sour  taste,  slightly 
efflorescent  in  dry  air,  fusible  at  98^  C.  (208**  F.),  and  entirely  volatile  at  a  red  heat"* 

This  acid  is  found  both  in  animals  and  v^etables.  It  is  generated  occasionally 
in  consequence  of  a  diseased  action  in  the  kidneys,  and  deposited  in  the  bladder  as 
oxalate  of  calcium,  forming  a  peculiar  concretion,  (»lled  the  mulberry  calculus.  In 
vegetables,  it  occurs  in  a  free  state  in  the  bristles  of  the  chick-pea  (^(Xcer  arietin%im\ 
as  an  acid  potassium  oxalate  in  Eumex  aoetosa  or  common  sorrel,  OxcUis  Acetotella 
or  wood-sorrel,  Chenopodium  quinoa^  Amaranius  cavdaius,  MeBembrianthemufn 
crystallinumj  and  probably  many  other  plants.  It  is  said  to  be  made  in  the  leaves. 
(Joum.  Chem.  &c.,  1886.)  United  with  lime  to  form  raphides,  it  is  abundant  in 
almost  every  portion  of  the  vegetable  kingdom. 

Preparation.  The  usual  process  for  obtaining  oxalic  acid  consists  in  decompos- 
ing sugar  by  nitric  acid.  Four  parts  of  sugar  are  acted  upon  by  24  of  nitric  acid 
of  the  sp.  gr.  1'24,  and  the  mixture  is  heated  so  long  as  any  nitrogen  tetroxide  is 
disengaged.  A  part  of  the  carbon  of  the  sugar  is  converted  into  carbonic  acid  by 
oxygen  derived  from  the  nitric  acid,  which  thereby  is  reduced  to  nitrogen  tetroxide. 
The  undecomposed  nitric  acid,  reacting  with  the  remaining  elements  of  the  sugar, 
generates  oxalic  and  saccharic  acids,  the  former  of  which  crystallises  as  the  materials 
cool,  while  the  latter  remains  in  solution.  The  crystals  being  removed,  a  fresh  crop 
may  be  obtained  by  further  evaporation.  The  thick  mother-water  which  now  re- 
mains is  a  mixture  of  saccharic,  nitric,  and  oxalic  adds ;  and,  by  treating  it  with  six 
times  its  weight  of  nitric  acid,  the  greater  part  of  the  saccharic  will  be  converted 
into  oxalic  acid.  The  new  crop  of  crystals,  however,  will  have  a  yellow  color,  and 
contain  a  portion  of  nitric  acid,  the  greater  part  of  which  may  be  driven  off  by  al« 
lowing  them  to  effloresce  in  a  warm  place.  It  is  probable  that,  in  the  reaction  oc- 
curring between  nitric  acid  and  sugar,  half  the  carbon  of  the  latter  is  converted  into 
carbonic  acid,  and  the  other  half  into  oxalic  acid. 

Oxalic  acid  was  formerly  obtained  on  a  laige  scale  by  heating  a  mixture  of  112 
lbs.  of  sugar,  560  lbs.  of  nitrate  of  potassium,  and  280  lbs.  of  sulphuric  acid.  The 
products  were  135  lbs.  of  oxalic  acid,  and  490  lbs.  of  acid  sulphate  of  potassium,  or 
8cU  enixum.  This  prooess  has  been  replaced  in  practice  by  the  '^  sawdust  process" 
(see  p.  91). 

*See  tMt-folation  of  ozalio  aoid  at  the  end  of  the  rolome. 
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Mad  J  MibetanoeB,  besides  sugar,  yield  oxalic  acid  by  tbe  action  of  nitric  acid;  as 
molasBes,  rice,  potato  starch,  gam,  wool,  hair,  silk,  and  many  vegetable  acids.  In 
every  case  in  which  it  is  thus  generated,  the  proportional  excess  of  oxygen  which  it 
contains,  compared  with  every  other  organic  compound,  is  fiimished  by  the  nitric 
acid.  When  the  acid  is  obtained  from  potato  starch,  this  is  first  converted  into  starch 
sugar  by  the  action  of  sulphuric  acid.  For  details  of  this  process,  see  15th  edition 
U.  8.  Dispensatory,  p.  90.  The  yield  of  oxalic  acid  from  a  given  quantity  of  ma- 
terial has  been  much  understated.  If  properly  treated  with  nitric  acid,  100  lbs.  of 
good  sugar  will  yield  from  125  to  130  lbs.  of  oxalic  acid,  and  the  same  weight  of 
molaaseB  from  105  to  110  lbs. 

Certain  organic  substances  yield  oxalic  acid  when  heated  with  potassa.  Wood- 
shavingiB,  if  mixed  with  a  solution  of  caustic  potassa,  and  exposed  to  a  heat  considerably 
higher  thab  100^  G.  (212''  F.),  will  be  decomposed,  and  partly  converted  into  oxalic 
acid,  which  then  combines  with  the  alkali.  At  present  most  of  the  oxalic  acid  of 
commerce  is  obtained  by  heating  saw-dust  with  a  mixture  of  caustic  soda  and  potassa. 
Soda  alone  will  not  generate  the  add,  and  potassa  is  too  costly  to  be  used  by  itself  for 
the  purpose ;  but  Mr.  Dale  ascertained  that,  by  mixing  the  two  in  the  proportion  of 
two  molecules  of  soda  to  one  of  potassa,  the  same  or  an  even  better  result  was  obtained 
than  from  the  latter  alone.  The  mixture  of  caustic  alkalies  and  saw-dust  is  made  in  a 
thick  paste  and  then  heated  for  several  hours  to  a  temperature  of  200^  G.  (392*^  F.) 
to  220^"  C.  (428''  F.).  The  gray  mass  is  then  washed  with  carbonate  of  sodium,  wher«. 
by  the  potash  is  removed  as  carbonate,  the  less  soluble  sodium  oxalate  remaining. 
This  is  converted  into  calcium  oxalate,  by  milk  of  lime,  and  the  calcium  salt  then  de- 
composed with  sulphuric  acid.  The  impure  oxalic  acid  is  then  purified  by  recrystaL 
lisation.  Bohlig  has  suggested  an  improvement  by  preoipitatin^s  the  solution  of  potas- 
sium oxalate  with  magnesium  chloride  or  sulphate.  (Bayer,  N.  i?.,  Aug.  1877.) 

As  tho  oxalic  acid  of  commerce  often  contains  more  or  less  of  foioign  matter,  it 
requires  for  certain  purposes  to  be  purified.  It  has  sometimes  been  fraudulently 
mixed  with  25  per  cent,  of  Epsom  salt.  M.  E.  J.  Maumen^  gives  the  following 
process  for  purification,  which  he  says  answers  better  than  the  method  generally 
recommended.  Sufficient  hot  water  is  added  to  the  crystals  to  leave,  on  the  cooling 
nf  the  solution,  10  to  20  per  cent  undissolved,  according  to  the  degree  of  impurity. 
The  first  crystals  are  put  aside.  The  mother-water  is  then  concentrated ;  and,  if  the 
resulting  crystals  be  submitted  to  two  or  three  successive  crystallizations,  the  acid 
will  be  obtained  finally  free  from  alkaline  oxalate.  (Jovm,  de  Pharm,^  1864j  p. 
154.)  Stolba  prefers  the  method  of  purification  by  crystallisation  from  hydro- 
chloric acid  (boiling  hot).  (Journ,  App,  Chem,,  Aug.  1874.)  Yilliers  (Jaum. 
Chem,  Soc.,  1880,  p.  544)  prepares  anhydrous  oxalic  acid  by  dissolving  1  part 
of  ordinary  acid  in  about  12  parts  of  warm  concentrated  sulphuric  acid,  allowing  the 
oxalic  acid  to  cirstallise  out. 

Properties.  Oxalic  acid  is  a  colorless  crystallized  solid,  possessing  considerable 
volatility,  and  a  strong,  sour  taste.  Its  crystals  have  the  shape  of  slender,  fiattened 
four-  or  six-sided  prisms,  with  two^ided  summits ;  and,  when  exposed  to  a  very  dry 
atmosphere,  undergo  a  slight  efflorescence.  "  Soluble  in  4-5  parts  of  absolute  alcohol, 
in  7  parts  of  alcohol,  and  almost  insoluble  in  ether,  chloroform,  benzol,  and  benain. 
The  crystals  should  dissolve  in  not  less  than  8  to  10  parts  of  distilled  water  at 
15^  C.  (59^  F.)  (greater  solubility  indicating  contamination  with  adherent  nitric 
acid.)"   U.S. 

It  fuses  in  its  water  of  hydration  at  98°  G.  (208*4°  F.),  although  continued 
exposure  to  a  heat  of  60°  C.  (140°  F.)  to  70°  C.  (158°  F.)  will  render  it  perfectly 
anhydrous.  Solutions  of  oxalic  acid  at  100°  C.  (212°  F.)  lose  acid  by  sublima- 
tion, and  at  157°  G.  (314*6°  F.)  it  sublimes  rapidly.  If  the  heat  rise  to  160°  G. 
(320°  F.),  much  loss  of  acid  occurs.  (Allen,  Gmmer.  Org.  Anal,  1879,  p.  233.) 

It  combines  with  salifiable  bases,  and  forms  salts  called  oxalates.  The  most  in- 
teresting of  these  are  the  three  oxalaUs  of  pottununhj  severally  called  oxalcUey  hi- 
noxaiaUy  and  quadroxalcUe  (acid  potassium  oxalate  plus  free  oxalic  acid),  and  the 
oxalate  of  calcium.  The  binoxalate  and  quadroxalate,  both  popularly  called  $aU  of 
mnrel  or  enentiai  gall  o/lemoTu,  are  employed  for  removing  iron  moiuds  from  linen, 
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and  act  by  their  ezoess  of  aoid,  which  formB  a  solnble  salt  with  the  aeaqniozide  of 
iron  ooostitttting  the  atain.  These  oxalates  are  sometimes  met  with  in  the  market 
contaminated  with  free  sulphuric  add.  Oxalic  acid  is  used  for  removing  ink  stains 
and  iron  moulds,  for  cleaning  the  leather  of  boot-tops,  and  for  diucharging  colors  in 
calico-printing.  Prussian  blue  dissolves  in  aqueous  oxalic  acid  to  a  dear  blue  liquid 
which  is  often  employed  as  a  blue  uik. 

This  acid  has  a  very  strong  affinity  for  lime,  and  makes  with  it  an  insoluble  pre- 
dpitate  consisting  of  oxalate  of  calcium,  whenever  the  acid  and  earth  are  brought 
into  contact  in  solution.  An  aqueous  solution  forms  with  solution  of  lime  a  white 
precipitate,  insoluble  in  an  excess  of  oxalic  or  acetic  add,  but  dissolved  by  dilute 
hydrochloric  acid.  It  is  even  capable  of  deoompodng  fluoride  of  calcium,  evolv- 
ing hydrofluoric  acid.  (J.  W,  Slater.)  Oxalic  add  and  its  soluble  combinations 
are  the  best  tests  for  lime ;  and,  conversely,  a  soluble  salt  of  lime  for  oxalic  acid. 
In  weak  solution  the  acid  is  said  to  absorb  oxygen  and  to  be  converted  into  carbonic 
add ;  but  a  strong  solution  is  quite  permanent  (^A,  «A  P.,  1870,  p.  317.)  When 
lime  is  searohed  for,  oxalate  of  ammonium  is  the  most  convenient  test.  So  strong 
is  the  mutual  attraction  between  this  add  and  lime,  that  the  former  takes  the  latter 
even  from  sulphuric  acid.  Hence  the  addition  of  a  soluble  oxalate  disturbs  the 
transparency  of  a  solution  of  sulphate  of  dbldum. 

Oxalic  add  is  distinguished  from  all  other  adds  by  the  form  of  its  erystais,  and 
by  its  solution  yielding  a  predpitate  with  lime-water,  insduble  in  an  excess  of  tho 
^d  or  of  acetic  add. 

CompofiitioiL.  Anhydrous  oxalic  acid  consists  of  two  atoms  of  carbon  24,  two 
of  hydrogen  2,  and  four  of  oxygen  64  =  90.  It  is  a  bibasic  acid.  When  orystai- 
lized,  two  molecules  of  water  must  be  added,  making  the  molecular  weight  of  the 
crystals  126.  These  two  molecules  of  water  may  be  driven  off  by  a  regulated  heat, 
by  which  the  add  is  made  to  effloresce.    As  oxidic  acid  is  the  fluid  oxidation  product 

CH  OH 

of  the  diatomic  alcohol  glycol^  to  which  the  formula  ^u''^„  is  given,  we  may  con- 

CO,OH  CH,,OH 

elude  that  its  structural  formula  is  l^        ,  which    explains    the  readiness   with 

which  sulphuric  acid  splits  it  up  into  carbon  dioxide,  CO,,  and  carbon  monoxide, 
CO,  by  withdrawing  H,0  from  its  formula,  and  with  which  oxidising  agents  like 
manganese  and  lead  dioxides  change  it  into  carbonic  acid. 

Medical  and  Toxical  Properties.  Oxalic  acid  has  been  employed  as  a  substi- 
tute for  citric  acid,  but  at  present  is  never  used  as  a  medidne.  Attention  was  first 
called  to  it  as  a  poison  by  Mr.  Royston  in  1814,  and  the  certainty  and  rapidity  of 
its  action  have  caused  it  to  be  largely  used  for  suicidal  purposes.  Death  has  been 
produced  by  it  in  ten  minutes.  (Case,  Ckeftn,  News,  April  24, 1868.)  The  minimum 
fatal  dose  recorded  is  one  drachm  (^Taylor). 

From  the  general  resemblance  which  the  crystallised  oxalic  acid  bears  to  Epsom 
salt,  many  fatal  mistakes  have  occurred  in  consequence  of  its  being  sold  for  that  sa- 
line purgative.     It  is,  however,  at  once  distinguished  by  its  sour  taste. 

Oxalic  add  acts  on  the  economy  in  two  principal  ways,  according  as  its  solution 
is  concentrated  or  dilute.  When  concentrated  it  causes  exquisite  pain,  followed  by 
violent  efforts  to  vomit,  then  sudden  dulness,  languor,  and  great  debility,  and  finally 
death  without  a  struggle.  When  dissolved  in  twenty  times  its  weight  of  water,  it 
possesses  no  corrosive  and  hardly  any  irritating  power,  but  causes  death  by  acting 
on  the  brain,  spinal  marrow,  and  heart.  It  should  be  noted,  however,  Uiat  the 
aoid,  in  weak  solution,  always  exerdses  a  corroding  or  softening  power  on  the  animal 
tissues. 

The  morbid  appearances  caused  by  oxalic  add  are  various.  In  a  dissection  re- 
ported by  Dr.  Christison,  the  mucous  coat  of  the  throat  and  gullet  had  an  appear- 
ance as  if  scalded,  and  that  of  the  gullet  could  be  easOy  scraped  off.  The  inner 
coat  of  the  stomach  was  pultaoeous,  in  many  points  black,  in  others  red,  and  that 
of  the  intestines,  similarly  but  less  violently  affected.  In  another  case,  the  whole 
villous  coat  of  the  stomach  was  either  softened  or  removed,  as  well  as  the  inner 
membrane  of  the  oesophagus ;  so  that  the  muscular  coat  was  exposed,  and  this  coat 
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exhibited  a  dark,  gangrenous  appearance,  being  iniicb  thickened  and  highly  injected. 
The  atomach  usually  contains  a  dark  fluid,  resembling  coffee-grounds,  consisting 
chiefly  of  altered  blood.  The  tongue  and  mouth  are  sometimes  white  or  spotted 
with  white.     In  a  few  cases  no  morbid  appearances  haTo  been  discovered. 

In  the  treatment  of  poisoning  by  oxalic  acid,  the  remedial  measures  must  be 
employed  with  great  promptitude.  Vomiting  may  be  encouraged  and  the  stomach- 
pump  used,  but  unless  the  antidote  is  at  hand  death  will  rarely  be  averted.  The 
proper  antidote  is  chalk  or  magnesia,  mixed  with  water ;  and  as  soon  as  either  can 
be  procured,  it  must  be  administered  in  liEurge  and  repeated  doses.  In  many  cases 
whitewash  or  some  other  preparation  of  lime  can  be  obtained  sooner  than  chalk, 
and  should  be  at  once  administered.  These  substances  act  by  forming  with  the 
poison  an  insoluble,  inert  oxalate  of  calcium  or  of  magnesium.  The  soluble  salts 
of  oxalic  acid,  as  oxalate  of  ammonium,  and  oxalate  of  potassium,  are  equally 
poisonous,  and  the  antidotes  for  them  are  the  same  as  for  the  acid. 

The  best  tests  for  the  detection  of  oxalic  acid  in  the  contents  of  the  stomach, 
or  in  the  vomited  matter,  in  cases  of  suspected  poisoning,  are  chloride  of  calcium, 
sulphate  of  copper,  and  nitrate  of  silver.  The  first  causes  a  white  precipitate  of 
oxalate  of  calcium,  known  by  its  being  soluble  in  nitric  acid ;  the  second,  a  bluish- 
white  precipitate  of  oxalate  of  copper;  and  the  third,  a  dense  white  precipitate  of 
Dxalate  of  sOver,  which,  when  dried  and  heated,  becomes  brown  and  detonates  faintly. 
When  the  antidotes  have  been  freely  used  during  life,  the  poison  will  be  in  the  state 
of  oxalate  either  of  calcium  or  magnesium.  In  this  case,  the  oxalate  found  is  to  be 
boiled  with  a  solution  of  carbonate  of  potassium,  whereby  an  oxalate  of  potassium 
will  be  generated ;  and  this  must  then  be  examined  with  the  reagents  above  indicated. 

ACIDUM  PHOSPHORICUM.  U.  8.    Plioephorio  Add. 

*'  A  liquid  composed  of  50  per  cent,  of  Orthophosphoric  Acid  [H,  PO4;  98 — 3H0, 
PO^ ;  98]  and  50  per  cent  of  water."   U.  8. 

ACIDUM   PHOSPHORICUM  CONCENTRATUM.  £r.     Qmcei^ 

traUd  Fho8phorio  Acid. 

Phosphoric  add,  H,PO^  with  33*7  per  cent  of  water. 

^'Phosphorus,  sixteen  parts;  Nitric  Acid,  Distilled  Water,  each,  a  sufficient 
quantity^  To  make  one  hundred  parts.  Mix  one  Hundred  parts  of  Nitric  Acid  with 
one  hundred  parts  of  Distilled  Water,  in  a  glass  retort  having  the  capacity  of  four 
hundred  parts.  Having  placed  the  retort  upon  a  sand-bath  or  wire-gauae  support, 
connect  it  loosely  with  a  well-cooled  receiver  and  add  to  the  acid  in  the  retort  the 
Phosphorus  previously  cut  into  fine  pieces.  Insert  a  funnel  through  the  tnbulara 
of  the  retort,  and  then  gradually  apply  heat  nntil  the  reaction  is  seen  to  commence. 
R^nlate  the  heat  carefully  so  as  to  prevent  the  reaction  from  becoming  too  violent, 
or,  if  necessary,  check  it  by  the  addition  of  a  little  Distilled  Water  through  the 
fbnneL  From  time  to  time  return  the  acid  liquid,  which  collects  in  the  receiver 
into  the  retort,  until  all  the  Phosphorus  is  dissolved.  Then  transfer  the  liquid  to 
a  weighed  porcelain  capsule,  and  continue  the  heat,  at  a  temperature  not  exceeding 
190^  C.  (374®  P.),  until  the  excess  of  Nitric  Acid  is  driven  off,  and  an  odorless 
syrapy  liquid  remains.  Cool  the  dish  and  contents,  and  add  enough  Distilled  Water 
to  make  the  liquid  weigh  one  Hundred  parts.  Test  small  portions  for  Nitric,  Phos« 
phoroas,  and  Arsenic  Acids  by  the  following  methods.  If  Nitric  Acid  should  be 
present,  evaporate  the  liquid  until  no  reaction  for  Nitric  Acid  can  be  obtained. 
Then  cool  the  Acid  and  add  enough  Distilled  Water  to  make  the  product  weigh  one 
hundred  parts.  If  Phosphorous  Add  be  present,  add  to  the  liquid  a  mixture  of 
six  parts  of  Nitric  Acid  and  six  parts  of  Distilled  Water,  and  again  evaporate  until 
no  reaction  for  Phosphorous  or  Nitric  Add  can  be  obtained.  Then,  having  cooled 
the  Add,  add  snffident  Distilled  Water  to  make  the  product  weigh  one  hundred 
parts.  If  Arsenic  Add  be  present,  dilute  the  Add  with  on€  hundred  and  fifty 
parts  of  Distilled  Water,  heat  to  about  70""  G.  (158""  F.),  and  pass  through  the 
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liquid  a  stream  of  HydroBulphuric  Acid  Oas  for  half  an  hour,  then  remove  the  heat 
and  continue  passing  the  gas  until  the  liquid  is  cold.  Close  the  vessel  tightly,  set 
it  aside  for  24  hours,  filter  the  liquid,  heat  it  until  all  the  odor  of  the  gas  has  been 
driven  off,  again  filter,  and  evaporate  until  the  residue  weighs  one  hundred  parts. 
Preserve  the  product  in  glass-stoppered  bottles.'*   U,  S. 

^<  Phosphorus,  413  grains;  Nitric  Add,  6  fluidounoes  [Imp.  meas];  Distilled 
Water,  a  sufficiency.  Put  the  nitric  acid,  diluted  with  eight  [fluidjounces  [Imp. 
meas.]  of  distilled  water,  into  a  glass  flask,  the  mouth  of  which  may  be  connected 
with  a  vertical  glass  condenser ;  and  having  added  the  phosphorus  and  connected 
the  condenser,  boil  the  contents  at  such  a  rate  that  all  condensed  products  shall 
return  to  the  flask.  Continue  the  action  until  the' phosphorus  has  entirely  disap- 
peared. Remove  the  condenser  and  concentrate  the  fluid,  either  in  the  flabk  or  in 
a  porcelain  dish  of  hard  well-enamelled  ware,  until  it  is  reduced  to  four  fluidounces 
[Imperial  meas.]  ;  then,  transferring  it  to  a  platinum  vessel,  continue  the  evapora- 
tion until  it  is  reduced  to  about  two  fluidounces  [Imp.  meas.],  and  orange-colored 
vapors  are  no  longer  formed.  Mix  it  now  with  dLstilled  water  until  when  cold  it 
measures  three  fluidounces  [Imp.  meas.],  and  has  a  specific  gravity  of  1*5. 

"  Phosphoric  acid  may  also  be  prepared  from  phosphorus  by  treatment  of  the 
product  of  atmospheric  oxidation  with  waU^r  and  a  little  nitric  add.''  Br, 

This  preparation,  although  in  common  use  for  the  last  few  vears,  is  for  the  first 
time  officinal  in  the  present  Pharmacopoeia.  It  is  recommended  on  account  of  its 
small  bulk  and  its  great  convenience  to  the  apothecary  for  preparing  the  diluted 
acid.  The  glacial  phosphoric  add  is  no  longer  offidnal,  it  having  been  shown  that 
it  is  practically  impossible  to  obtain  it  of  sufficient  purity  to  be  reliable.  (See  iVos. 
A,  P.  A.^  1875,  pp.  666,  672.)  The  present  syrupy  acid  is  a  great  improvement 
in  every  way,  as  it  can  be  obtained  of  undoubted  purity  and  strength,  and  by  simple 
dilution  with  water  diluted  phosphoric  acid  of  any  desired  strength  can  easily  be 
produced  from  it.*  The  process  for  its  preparation  is  the  old  and  well-known  one 
of  oxidizing  phosphorus  by  the  use  of  nitric  acid,  the  British  method  not  differing 
materially  from  that  of  the  U.  S.  Pharmacopoeia,  except  in  the  absence  of  the  use  of 
the  hydrosulphuric  acid  for  precipitating  arsenical  compounds  usually  found  in  phos- 
phorus, and  in  the  greater  strength  of  the  finished  British  product.  The  British  con- 
centrated phosphoric  acid  contains  66*3  per  cent,  of  orthophosphorio  ac'd,  whilst 
the  U.  S.  phosphoric  acid  contains  but  50  per  cent.  In  both,  phosphorus  ia 
oxidised  at  the  expense  of  the  nitric  acid,  any  excess  of  nitric  acid  and  all  the 
lower  oxides  of  nitrogen  being  driven  off  by  heat  Strong  nitric  acid  acts  too 
energetically  on  phosphorus,  producing  explosion  and  rapid  combustion ;  but  when 
diluted,  as  in  the  processes  above  given,  it  parts  with  its  oxygen  slowly,  and  it 
is  even  desirable  to  aid  the  operation  with  a  gentle  heat.  Along  with  the  nitrous 
fumes,  a  portion  of  the  undeoomposed  nitric  acid  also  rises  in  vapor,  which,  in  the 
British  process  to  prevent  loss,  is  collected  by  means  of  a  distillatory  apparatus, 
and  returned  to  the  retort.  In  the  U.  S.  process  of  1870,  the  same  result  was 
effected  by  placing  over  the  liquid  in  the  capsule  a  glass  funnel,  upon  the  inner 
surface  of  which  the  acid  was  condensed,  and  returned  of  itself  into  the  capsule 
so  as  to  considerably  simplify  the  operation.  This  modification  was  originally 
suggested  by  Mr.  Geo.  W.  Andrews,  of  Baltimore,  who,  however,  inverted  a  dish 
over  the  materials  ;  the  suggestion  of  the  funnel  being  due  to  Prof.  Procter.  The 
operation  was  continued  till  the  whole  of  the  phosphorus  was  converted  into  phos- 
phoric acid  and  dissolved,  and  the  liquid  having  been  deprived  of  any  remaining 
acid,  and  reduced  to  a  certain  weight  by  concentration,  the  process  was  completed 
by  adding  a  certain  measure  of  water ;  so  that  an  acid  of  definite  strength  was  ob- 
tained.  Prof.  Diehl  found,  in  carrying  this  process  into  effect,  that  the  glass  funnd 
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*  James  T.  Shinn  {A,  /.  P.»  Oct.  1880)  propoBos  a  formnla  for  Liquor  Aeidi  Pkotpkoriei  mnd 
Liq.  Aeidi  Pkonph.  Cotnp.  A  similar  preparation  noder  the  name  of  Horsford's  Acid  Phosphates 
has  a  large  use  in  this  country.    The  formula  is  as  follows.     Liquor  Aeidi  Phoapkoriei  (witbont 


Iron):  Calcii  Phosphat  384  gr.;  Magnesii  Phospbat.  256  gr.;  Potassii  Phosphat.  192_gr.;  Aeidi 

ir  cent.)  640  minims;  Aquse,  q.  s.  ft.  1  pint.     Lia.  Aeidi  Ff       ' 
iphat.  .H84  gr. ;  Magnes.  Phosphat.  64  gr. ;  Potassii  Pho6[ 
phat.  64  gr.;  Acicl  Phosph.  (60  per  eent.,^  8)6  minims;  Aqnss  q.  s.  ft.  1  pint. 


Phosphorioi  (60  per  cent.)  640  minims ;  Aquse,  q.  s.  ft.  1  pint.     Lia,  Aeidi  Photph,  Comp.  (with 
Iron) :  Calo.  Phosphat.  .H84  gr. ;  Magnes.  Phosphat.  64  gr. ;  Potassii  Phosphat.  32  gr. ;  Feixi  PhoB- 
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eoYering  the  capsule  almost  always  breaks  through  the  violeDoe  of  the  reaction,  thus 
causing  loss  of  phosphorus,  besides  annoyance  to  the  operator.  He,  therefore,  pre- 
fers using  a  French  tubulated  glass  retort,  and  this  suggestion  is  adopted  in  the 
present  process  for  Phosphoric  Acid  (see  above).  (^A.  J.  P.,  1867,  p.  138.)  Prof. 
G.  F.  H.  Markoe  {Proc,  A.  P.  A.,  1875,  p.  677)  proposed  a  method  for  making 
phosphoric  acid  which  is  particularly  adapted  for  making  large  quantities,  yet  works 
well  in  a  smaller  way.  Into  a  flask  (or  stone  jar)  having  double  the  capacity  of 
the  materials  used,  12  troyounces  of  water,  2  troyounces  of  phosphorus,  and  10  grains 
of  iodine  are  placed,  then  40  grains  of  bromine  are  cautiouidy  dropped  in  ]*  when  the 
reaction  has  oeased,  12  troyounces  of  nitric  acid  are  addtd ;  a  glass  funnel  b  adjusted 
in  the  neok  of  the  flask,  and  a  sm'aller  inverted  funnel  set  inside  of  it ;  the  apparatus 
is  placed  in  a  stoneware  dish,  and  surrounded  with  cold  water  or  ice ;  the  reaction 
takes  place  slowly  and  r^ularly.  In  about  24  hours,  if  all  the  phosphorus  be  not 
acted  upon,  heat  may  be  applied  until  it  disappears,  and  the  excess  of  bromine,  iodine, 
and  nitric  acid  is  driven  off.  The  acid  may  then  be  diluted  to  the  desired  specific 
gravity.  Prof.  J.  U.  Lloyd  (N,  R,,  July,  1880)  suggests  the  use  of  pure  alcohol,  to 
unite  with  the  nitric  acid  to  form  nitrons  ether,  which  is  more  volatile  and  thus 
easier  to  drive  off. 

Prof.  Markoe  adds  a  small  quantity  of  pure  oxalic  acid,  and  heats  the  mixture  to 
300^  F. ;  at  this  temperature  it  is  asserted  that  all  of  the  oxalic  acid  splits  into 
carbon  monoxide  and  carbon  dioxide. 

Prof.  Weniell  oxidises  phosphorus  with  moist  air,  modifying  the  process  orig- 
inating with  Bucholz;  the  phosphorus  is  partly  covered  with  water,  care  being 
taken  to  arrange  the  sticks  so  that  contact  with  one  another  is  avoided  as  much  as 
possible ;  air  is  admitted  so  that  slow  oxidation  takes  place,  and  phosphorus  and 
phosphoric  add  are  found  dissolved  in  the  water ;  this  mixture  was  formerly  known 
MBphotphaiic  acid.  The  phosphorus  acid  may  be  converted  into  phosphoric  acid 
by  exposure  to  air,  or  by  treatment  with  nitric  acid  in  the  usual  way.  {Proc,  A* 
R  A.,  1882;  Wettem  Druggiit,  1886,  p.  1.) 

Much  dissatisfliction  has  been  caused  among  pharmacists  by  the  fact  that  diluted 
phosphoric  acid  finequently  produces  a  white  precipitate  in  solutions  of  ferric  salts. 
An  examination  proved  that  this  occurred  when  the  glacial  acid  is  used,  or  when 
high  heat  had  b€«n  employed  in  the  concentration.  Experiments  conducted  by 
Louis  Dohme  and  Prof.  Remington  seemed  to  indicate  that  the  precipitation  resulted 
from  the  presence  of  pyrophosphoric  acid.  (Pfoc,  A.  P,  A,^  1874.  pp.  431,  511 ; 
1875,  pp.  663,  670,  677.)  Considerable  difficulty  was  experienced  in  driving  off 
all  the  nitric  add,  and  in  the  attempt  to  do  so,  the  temperature  became  so  elevated 
as  to  reconvert  some  of  the  tribasic  add  to  the  bibasic  form.  This  occurred  slightly 
at  148-8**  C.  (300°  F.),  but  to  a  much  greater  extent  between  1766°  C.  (350°  F.) 
and  204*4^  C.  (40()°  F.).  The  diluted  acid,  made  from  phosphorus,  can  be  brought 
to  the  boiling-point  of  232-2°  C.  (450°  F.),'and  will  tben  only  produce  a  slight 
doud  with  tincture  of  chloride  of  irf'n,  but  if  diluted,  when  cool,  with  about  half  its 
bulk  of  cold  water,  which  causes  considerable  elevation  of  temperature,  it  forms  a 
dear  solution.  The  same  acid  evaporated,  heated  to  redness,  allowed  to  congeal, 
and  then  dissolved  in  water,  predpitated  the  iron  solution.  The  addition  of  twenty 
per  cent,  of  pyrophosphate  of  sodium  to  the  same  dilute  acid  made  a  preparation 
which  in  all  respects  resembled  that  made  from  the  glacial  add ;  thus  giving  evidence 
that  the  presence  of  this  contamination  was  the  cause  of  the  difference  in  the  two 
preparations. 

It  has  been  suggested  that  red  phosphorus  might  be  substituted  for  common  phoe- 
phoms,  as  produdng  the  same  results,  with  less  danger  of  explodon ;  but  when  the 
oflidiud  process  is  carefully  followed  in  reference  to  the  due  dilution  and  to  the  use 
of  a  moderate  heat,  there  is  no  danger  to  be  apprehended. 

The  following  b  Sehiff's  table  exhibiting  the  quantity  of  orthophoephoric  ad4 
and  phosphoric  anhydride  contained  in  solutions  of  different  densities  at  15*5°  G. 
(60""  F.),  from  Bayley's  Chemist's  Pocket  Book. 

*  Br.  W.  H.  Pile,  of  Philadelphia,  met  with  a  serioai  aooident  in  preparing  diluted  phosphoric 
■dd  bj  thk  pnMWM,  bj  adding  the  bromine  too  rapidly.  {A,  J.  P.,  lo76,  p.  626.) 


96 


Aeidum  Phosphorieum  Qmceniratum. 


PABT  I. 


Speciflo 

PerCt. 

Per  Ot.of 

Spedflc 

PorOt. 

Per  Ct.of 

Specific 

Per  Ct 

PerCLof 

GraTity. 

H,P04. 

PA. 

OniTlty. 

H.PO4. 

FA. 

OiUTity. 

H,P04. 

PA 

1-0064 

1 

•726 

11262 

21 

15-246 

1*2781 

41 

29-766 

1-0109 

2 

1-452 

11329 

22 

15-972 

1*2812 

42 

30-492 

10164 

8 

2-178 

1-1397 

23 

16-698 

1*2^94 

43 

31-218 

1*0220 

4 

2-904 

1*1465 

24 

17-424 

1-2976 

44 

31-944 

1-0276 

6 

3-680 

11584 

25 

18160 

1-3059 

46 

32-670 

10333 

6 

4-356 

1-1604 

26 

18-876 

1-3143 

46 

33-496 

10390 

7 

5-082 

1-1674 

27 

19-602 

1-3227 

47 

34-222 

1-0449 

8 

5-808 

1-1745 

28 

20-328 

1*3318 

48 

84-948 

1-0508 

9 

6-584 

11617 

29 

21*054 

1-3899 

49 

86*674 

1-0567 

10 

7-260 

11889 

30 

21*780 

1-3486 

60 

36*400 

1-0627 

11 

7-986 

11962 

31 

22-606 

1-3573 

61 

37126 

10688 

12 

8-712 

1-2036 

82 

23-232 

1-3661 

52 

37*862 

10749 

13 

9-438 

1-2111 

83 

23-958 

1-8760 

63 

38-578 

1-0811 

\i 

10-164 

1-2186 

34 

24-684 

1-3840 

64 

39-304 

1-0874 

10-890 

1-2262 

35 

25-410 

1-3931 

55 

40-030 

1-0937 

16 

11-616 

1-2338 

36 

26186 

1-4022 

56 

40-756 

l-lOOl 

17 

12-342 

1*2415 

87 

26-862 

1-4144 

67 

41-482 

1-1065 

18 

13-068 

1-2493 

88 

27-588 

1-4207 

68 

42-208 

1-1130 

19 

13.794 

1-2572 

39 

28-314 

1-4301 

59 

42*934 

11196 

20 

14.520 

1-2651 

40 

29-040 

1-4395 

60 

43*660 

Properties.  "  A  colorless  liquid,  without  odor,  of  a«trong1y  add  tasto  and  reaction. 
Its  specific  gravity  is  1*347  ( 1  '5  Br,).  When  heated  the  liquid  loses  water,  and  when 
a  temperature  of  about  200°  C.  (392°  F.)  has  been  reached,  the  acid  is  gradually 
conyerted  into  pyrophosphoric  and  metaphosphorio  acids,  which  may  be  volatilixed 
at  a  rod  heat.  If  the  diluted  acid  be  supersaturated  with  ammonia,  addition  of  test 
mixture  of  magnesium  produces  a  white  crystalline  precipitate.  If  this  precipitate 
be  dissolved  in  diluted  acetic  acid,  the  solution  yields  a  yellow  precipitate  with  test- 
solution  of  nitrate  of  silver.  Phosphoric  Acid,  diluted  with  5  volumes  of  water, 
and  gently  warmed,  should  not  be  blackened  by  test-solution  of  nitrate  of  salver, 
nor  be  turned  white  or  whitish  by  test^solution  of  mercuric  chloride  (absence  of 
phosphorous  acid) ;  when  heated  to  about  70°  G.  (158°  F.),  thoroughly  saturated 
during  half  an  hour,  and  afterward  until  it  is  cold,  with  hydrosulphuric  acid  gas, 
then  set  aside  for  twenty-four  hours,  it  should  not  deposit  a  lemon-yellow  sediment 
(absence  of  arsenic  acid).  If  a  crystal  of  ferrous  sulphate  be  dropped  into  a  cooled 
mixture  of  Phosphoric  and  Sulphuric  Acids,  no  brown  or  reddish  tone  should  make 
its  appearance  around  the  crystal  (absence  of  nitric  acid).  After  diluting  the 
Acid  with  5  volumes  of  distilled  water,  no  precipitate  should  be  produced  on  the 
addition  of  small  portions  of  test-solutions  of  chloride  of  barium  (sulphuric  acid), 
or  of  nitrate  of  silver  (hydrochloric  acid) ;  nor  should  any  precipitace  be  formed 
after  several  hours,  by  the  addition  of  an  equal  volume  of  tincture  of  chloride  of 
iron  (pyrophosphoric  and  metaphosphorio  acids). 

"  On  pouring  5  Qm.  of  Phosphoric  Acid  upon  10  Om.  of  oxide  of  lead  free  firom 
carbonate  of  lead  and  ft'om  moisture,  evaporating,  and  igniting,  a  residue  will  be 
obtained  which  should  weigh  11*81  Gtm"   U,  S. 

Medical  Properties.  This  acid  is  rarely  used  medicinally.  It  has  the  same 
properties  and  uses  as  the  diluted  Phosphoric  Acid  (see  p.  99).  The  dose  is  5  to 
10  mimims  (*3~-6  Co.),  one-fifth  that  of  the  dilntea  acid;  of  the  British  concen- 
trated phosphoric  acid  2  to  5  minims. 

AciDUM  Phosphoricitm  Glaciale.  {Glacial  Phosphoric  Acid ;  Metapho^plho^ 
ric  Acid,  Monobasic  Phosphoric  Acid;  Monohydrated  Phosphoric  Acid;  Acids 
phosphorigiie  glacial^  Fr. ;  Ohisige  Phosphorsdure,  O.)  Formula  HPO, ;  mol.  wt.,  80. 
Phosphoric  oxide  consists  of  two  atoms  of  phosphorus  and  five  atoms  of  oxygen^  ^^i^s* 
and  can  be  obtained  only  by  the  direct  union  of  its  constituents,  which  takes  place  when 
phosphorus  is  burned  in  perfectly  dry  oxygen  gas.  Thus  procured,  it  is  in  the  form 
of  a  white  amorphous  powder,  extremely  deliquescent,  volatiliaable  at  a  red  heat,  and 
assuming,  when  it  cools  after  fusion,  a  vitreous  appearance.  The  classic  researches 
of  Prof.  Qraham  first  established  clearly  the  character  of  the  several  varieties  of  phoe* 
phoric  acid,  which  may  be  considered  as  derived  from  this  oxide.    When  amorphona 
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pbosphoros  is  boiled  with  nttrio  acid,  or  when  phoephorio  oxide  is  boiled' with 
water,  the  oxide  takes  up  three  molecules  of  wat^r,  and  yields  tribasio  or  ordinary 
vihoqfhoric  acid,  aecordiog  to  the  reacdon :  P^O^  -|>  3H,0  =  H^P,OgT)r  (H,PO.)^ 
if  this  add  be  heated  foir  a  oonsiderable  time  to  215^  C.  (419  F.),  the  two  molecules 
lose  one  moleonle  of  water  and  yield  fyrophomkoric  acid,  a  tetrabasic  variety,  ao- 
eardiDg  to  the  reaction :  H^P^Og —  H,0  =  H^P,Ot.  Lastly,  at  a  red  heat  the  or- 
dinary phoephorio  acid  is  converted  into  metaphoiphoric  acid,  a  monobasic  variety, 
according  to  the  reaetion :  H-PO^ —  H,0  =  HPO,.  This  last  variety  may  also  be 
obtained  direct  from  the  oxide  by  dissolving  it  in  cold  water,  when  it  takes  up  one 
molecule  of  water :  P.Oj  +  H,0  =  H,P,Og  or  (HPO,),.  (See  Chem,  New,  Jan.  7, 
1876;  or  A,  J,  P.,  1876,  p.  109.)  An  aqueous  solution  of  either  of  the  three 
adds,  heated  so  long  as  water  escapes,  yields  the  monobasic  or  metaphosphorio  acid ; 
and  as,  upon  cooling,  it  becomes  a  transparent  ice-like  solid,  it  has  received  in  this 
state  the  name  of  glacial  phosphoric  acid.  Conversely,  this  monobasic  add  is  slowly 
transformed,  in  aqueous  solution,  and  more  rapidly  if  the  solution  is  heated,  into 
the  tribade  form.  Prof.  Maisch  has  ascertatned  that  nitric  acid,  added  to  the  solu- 
tion of  the  monobasic  acid,  with  the  aid  of  heat,  causes  the  change  from  the 
monobado  to  the  tribade  form,  vis.,  to  the  common  phosphoric  acid,  without  the 
intermediate  production  of  the  tetrabasic  variety. 

Teats.  The  three  adds  are  distinguishable  by  peculiar  reactions.  Thus,  the 
monolxuie  is  characterised  by  coagulating  albumen,  and  giving  white  gdatinous  un- 
erystallizable  predpitates  with  the  soluble  sdts  of  baryta,  lime,  and  diver;  the  tetrch 
hade  does  not  coagulate  albumen,  and,  though  it  causes  a  white  predpitate  with 
nitrate  of  silver,  must  first  be  neutralized ;  the  tribasio  does  not  coagulate  albumen, 
and  until  neutralized  does  not  predpitate  nitrate  of  silver,  but  after  neutralisation 
throws  down  ttyeliow  precipitate  of  phosphate  of  silver. 

Glacial  phosphoric  add  is  most  advantageously  obtained  from  calcined  bones,  by 
fiist  treating  them  with  sulphuric  acid,  which  produces  an  insoluble  sulphate  and 
soluble  add  phosphate  of  calcium ;  then  dissolving  out  the  latter  salt,  and  saturating 
it  with  carbonate  of  ammonium,  which  generates  phosphate  of  ammonium  in  solution ; 
and,  finally,  obtaining  the  phosphate  of  ammonium  by  evaporation  to  dryness,  and 
then  igniting  it  in  a  pktinum  crucible.  The  ammonia  and  all  the  water  except  the 
one  molecule  needed  for  the  formation  of  metaphosphorio  acid  are  driven  off,  and  the 
gladal  acid  remdns. 

Properties.  Thus  procured,  gUcial  phosphoric  add  is  in  the  form  of  a  white, 
nncrystallizable,  fusible  solid,  inodorous,  very  sour  to  the  taste,  dowly  deliquescent, 
slowly  soluble  in  water,  and  soluble  also  in  slcohol.  Its  formula  is  HPO,,  and  it  is 
made  up  of  11*2  per  cent  of  water  in  combination  with  88*8  per  cent,  of  phosphoric 
oxide.  As  already  stated,  it  is  characterized  by  produdng  white  gelatinous  precipi- 
tates with  albumen,  and  with  the  soluble  salts  of  lime,  baryta,  and  silver;  and  the 
predpitate  produoed  with  the  chloride  of  barium  is  readily  redissolved  by  an  exoeas 
of  the  add.  This  is  the  form  of  the  add  which  results  when  the  oxide,  produced 
by  burning  phosphorus  in  dry  oxygen  gas,  is  introduced  into  cold  water. 

Impurities.  Gladal  phosphoric  add  is  seldom  prepared  in  this  country.  That 
found  in  commerce  b  almost  all  imported,  and  chidfly  from  Germany.  It  is  often 
more  or  less  impure,  contdning,  as  shown  by  the  experiments  of  Prof.  Maisch, 
dlica,  and  the  phosphates  of  calcium  and  magnesium,  which  are  precipitated  from 
a  neutralised  solution  of  the  add  by  ammonia.  In  one  instance  8  per  cent  of  these 
impurities  was  found;  but  in  some  others  little  or  none.  Prof.  Maisch  never  found 
nitric  oar  hydrochloric  acid,  and  sulphuric  add  rardy ;  and,  though  the  presence 
of  ammonia  might  be  suspected  from  the  source  whence  the  add  is  obtdned,  he 
did  not  detect  it  (A.  J.  P.,  1860,  p.  194.^  The  chief  impurity,  however,  is  soda, 
as  has  been  pointed  out  by  Bresdus,  Remington,  Dohme,  Prescott,  and  others  (see 
I^roe.  Al  p.  A.y  1875,  666,  672) ;  of  late  years  the  add  has  been  found  to  con- 
tain oocadonally  as  much  as  60  per  oent  or  sodium  metaphosphate,  and  rarely  less 
than  55  per  cent.  (iV.  £.,  Feb.  1879.)  In  consequence  of  its  deliquescence  upon 
exposure  to  the  air,  a  portion  of  the  monobasic  acid  passes  into  the  tribasio  state. 
""  '  is  detect,  if  in  oondderable  quantity,  by  its  giving  a  ydlowish  odor  to  the 
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precipitate  with  nitrate  of  silver.  The  U.  S.  Pharm.  1870  directed  that  the  add, 
in  aqueous  solution,  should  yield  no  precipitate  with  sulphuretted  hydrogen,  showing 
the  absence  of  metals ;  should  cause  a  white  precipitate  with  chloride  of  barium 
soluble  in  an  excess  of  acid ;  with  an  excess  of  ammonia,  should  cause  only  a  slight 
turbidity,  proving  the  almost  total  absence  of  earthy  salts ;  and  should  yield  no 
ammonia  when  treated  with  potaasa  in  excess.  Should  the  presence  of  arsenic  be 
ascertained  by  the  tests  for  that  metal,  it  may  be  separated  by  boiling  with  hydro- 
chloric acid,  so  as  to  convert  the  arsenic  into  its  very  volatile  chloride,  which  would 
escape  with  the  vapors  of  the  hydrochloric  acid. 

Glacial  phosphoric  acid  was  introduced  into  the  Materia  Medica  of  the  Pharma- 
copoeia of  1860  as  affording  a  convenient  method  of  preparing  the  medicinal  acid, 
but,  owing  to  its  unreliability,  was  very  properly  dismissed  from  the  present  Pharma- 
copoeia. Thirty-eight  and  a  half  grains,  dissolved  in  a  fluidounce  of  water,  form  a 
solution  about  equal  in  streneth  to  the  U.  S.  diluted  acid  of  Pharm.  1860. 

Off.  Prep.  Acidum  Phospnoricum  Dilutum ;  Syrupus  Ferri,  Quininsd  et  Stryoh- 
ninsB  Phosphatum. 

Off,  Prep.  Br.  Acidum  Phosphoricum  Dilutum ;  Syrupus  Ferri  Phosphatis. 

Off.  Phomhates.  Br.  Ammonii  Phoephas ;  Galcii  Phosphas ;  Ferri  Phosphas ; 
Sodii  Phosphas. 

ACIDUM  PHOSPHORICUM  DILUTUM.  U.  S.,  Br.    DUuted 

Phosphoric  Acid. 
(X^-dCm  phos  phOb'i-cCm  dj-lutCm.) 

Aoide  phosphoriqae  m^dioinal,  F.;  YerdUnnte  Phosphorsaure,  O. 

'^  Phosphoric  acid,  HjPO^,  in  solution  in  water  to  the  extent  of  13*8  per  cent, 
by  weight,  corresponding  to  10  per  cent,  of  phosphoric  anhydride,  ^fiy"  Br. 

<^  Phosphoric  Acid,  twenty  parts  [or  two  and  a  half  fluidounces] ;  Distilled  Water, 
eighty  parts  [or  thirteen  and  a  half  fluidounces].  To  make  one  hundred  parts 
[or  one  pint].  Mix  the  Phosphoric  Acid  with  the  Distilled  Water.  Diluted  Phos- 
phoric Acid  has  a  specific  gravity  of  1*057,  and  contains  10  per  cent,  of  ortho- 
phosphoric  acid.  It  should  respond  to  the  tests  of  purity  required  for  Phosphoric 
Acid.  On  pouring  5  Gm.  of  Diluted  Phosphoric  Acid  upon  5  Gm.  of  oxide  of 
lead  free  from  carbonate  and  from  moisture,  evaporating  and  igniting,  a  residue  will 
be  obtained  which  should  weigh  5-36  Gm.*'  U.  8. 

''  Concentrated  Phosphoric  Acid,  3  fluidounces  [Imp.  meas.]  ;  Distilled  Water, 
a  sufficiency  to  form  20  fluidounces  [Imp.  meas.].     Mix.*'  Br. 

It  will  be  observed  that  in  both  Pharmacopoeias,  diluted  phosphoric  acid  is  made 
by  simple  dilution  of  the  stronger  acid,  and  that  the  older  method  of  dissolviDg 
the  glacial  acid  has  been  very  properly  abandoned.  (See  Acidum  Phosphoricwm 
Glaciale.)  The  officinal  diluted  acid  is  weaker  than  the  British,  the  U.  S.  P.  acid 
containing  10  per  cent  of  orthophosphoric  acid,  whilst  the  British  contains  10  per 
cent,  of  phosphoric  anhydride,  P^O^,  which  corresponds  to  about  14  per  cent,  of 
orthophosphoric  acid.  The  specific  gravity  of  the  British  acid  is  1-08,  and  355 
grains  of  it  (6  fluidrachms)  mixed  with  180  grains  of  oxide  of  lead  in  line 
powder  leave  by  evaporation  a  residue  ^principally  phosphate  of  lead)  which  after 
it  has  been  heated  to  dull  redness  weigtis  215*5  grains.  Six  fluidrachms  contain 
one-half  of  the  molecular  weight  of  phosphoric  acid  in  grains,  49  (H,P04=98)  ; 
equivalent  to  one-fourth  of  the  molecular  weight  of  phosphoric  anhydride  in  grains, 
35-5  (Pfi^=U^: 

Properties.  Diluted  phosphoric  acid  is  a  colorless,  inodorous,  sour  liquid,  acting 
strongly  on  litmus,  and  possessing  powerful  acid  properties.  Although  evaporated  80 
as  to  become  dense,  it  is  not  corrosive  like  the  other  mineral  acids.  Dr.  Neubaaer 
found  that  the  strong  acid,  when  pure  and  warm,  was  capable  of  dissolving  oxalate 
of  calcium.  The  officinal  acid  is  not  precipitated  by  chloride  of  barium  or  nitrate  of 
silver.  K  precipitates  are  produced,  chloride  of  barium  indicates  sulphuric  acid  or  a 
sulphate ;  nitrate  of  silver,  nydrochloric  acid  or  a  chloride.  Strips  of  copper  or  silTer 
are  not  affiected  by  the  acid,  showing  the  absence  of  nitric  acid ;  it  is  not  colored  hj 
sulphuretted  hydrogen,  proving  the  general  absence  of  metals ;  and  albumen  prodt 
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BO  precipitate  with  it,  indicating  the  non-existenoe  of  metaphosphorio  acid.  If  car- 
bonate of  sodium  causes  a  precipitate,  phosphate  of  calcium,  or  some  other  phosphate 
insoluble  in  water,  is  probably  held  in  solution.  It  has  been  supposed  that  one-tenth 
of  phosphorous  add  would  render  the  diluted  acid  dangerous  to  life ;  but  ezperi- 
mentB  go  far  to  show  that  this  was  an  erroneous  opinion,  as  half  a  drachm  of  that  acid 
given  to  a  dog  produced  no  obvious  poisonous  effect.  (See  A.  J.  P.,  1858,  p.  369.) 
Phosphorous  acid  may  be  detected  by  testing  the  medicinal  acid  with  a  solution 
of  corrosive  sublimate,  which  will  be  converted  into  calomel  if  this  impurity  be 
{nesent.  (Pagels,  Ckem.  Oaz,^  Jan.  15,  1857.) 

When  dOuted  phosphoric  acid  is  kept  some  time  it  is  very  apt  to  contiun  micro- 
seopio  i^antB.  The  presence  of  traces  of  hydrochloric  acid  is  said  to  prevent  their 
formation,  aooording  to  Rother,  Drug,  Circ,  1886,  p.  99 ;  see,  also,  paper  by  Prof. 
L.  E.  Sayre,  /Voc  A,  F,  A,,  1885,  and  one  by  Samuel  O.  Ade,  Froc.  A.  P,  A., 
1884. 

Medical  Properties  and  Uses.  Diluted  phosphoric  acid  is  deemed  tonic  and  re- 
firigerant.  It  is  free  from  astringency,  and  is  certainly  a  valuable  remedy  in  many 
eases  of  dyspepsia.  Various  properties  have  been  ascribed  to  it ;  such  as  allaying 
pain  and  spasm,  strengthening  the  sexual  organs,  preventing  the  morbid  secretion  of 
bony  matter,  and  correcting  phosphatic  deposits  in  the  urine.  The  last  two  proper- 
ties are  supposed  to  depend  upon  its  power  of  dissolving  phosphate  of  calcium.  It 
has  been  recommended  in  hysteria,  in  diabetes,  and  in  leucorrhcea  when  the  secreted 
fluid  IS  thin  and  acrid ;  it  has  also  been  used  with  asserted  good  results  in  low  fevers, 
but  probably  has  no  action  upon  the  system  other  than  that  upon  the  digestive 
organs,  although  Dr.  A.  Judson  (Ann,  de  Thdrap.,  1871  and  1872,  p.  152)  as- 
serts Uiat  in  doses  of  from  one  to  three  drachms  it  acts  as  a  stimulant,  increasing 
the  ibroe  and  frequency  of  the  pulse,  and  causing  headache  and  cerebral  con- 
fusion,— effects  which  may  be  the  result  of  gastric  irritation.  The  dose  is  from 
twenty  drops  to  a  teaspoonful  (1-25-3*75  C.c),  hurgely  diluted  with  water. 

ACIDUM  SALICYLICUM.  U.S.,  Br.    SaUeylie  Acid. 

HCr  Hs  Ot ;  138*  (iQ'l-DtM  8XL-|-gtL'|-CtM.)  HO,  Oi4  H«  O5;  138. 

Ortho-OjEybenioio  Aeid,  E.;  Aoide  ealieyliqae,  Fr,;  SaliojlsHare,  O. 

^^A  ciy^alline  acid  obtained  by  the  combination  of  the  elements  of  carbolic  acid 
with  those  of  carbonic  acid  gas  and  subsequent  purification,  or  from  natural  sali- 
cylates such  as  the  oils  of  wintergreen  (Gkultheria  procumbens,  Linn.)  and  sweet 
biroh  (Betula  lenta,  Limuy^  Br. 

In  1834  salicyi  aldehyd  {BaUoflous  aad)  was  discovered  by  Pasenstecher  in  the 
flowers  of  Spirxa  Ulmtvria.  In  1837,  Piria  and  Etding  found  that  by  oxidising 
afomts  salicyi  aldehyd  was  converted  into  a  new  body,  salicylic  acid,  and  in  1839, 
Lowig  and  Weidmann  derived  the  latter  principle  directly  from  the  flowers  of  the 
SpirsM  Ulmaria.  Shortly  afterwards  Prof.  Procter  (A.  J.  R,  1843 ;  Aug.  1875) 
diacoT«red  that  the  acid  could  be  procured  from  the  oil  of  wintergreen  {Gaultheria 
proeumbens).  Modem  research  has  shown  that  many  essential  oils  contain  methyl 
salicylate,  of  which  ether,  oil  of  wintergreen  contains  90  per  cent.  When  potassa  is 
added,  a  new  salt  b  formed,  from  which  the  acid  is  readily  obtained  by  means  of 
hydrochloric  acid.  Notwithstanding  the  diBcovery  of  this  fact,  and  also  the  invention 
of  atill  another  process  of  manufacture  by  Bttling  in  1845,  salicylic  acid  remained  so 
ezpensiTC  as  to  be  of  no  value  in  the  arts  until  Kolbe  and  Lautemann  discovered 
that  it  could  be  prepared  by  uniting  phenol  with  carbonic  acid  through  the  instru- 
meotality  of  sodium.  The  article  now  began  to  attract  some  attention,  but  remained 
beyond  the  reach  of  general  use  until  Prof.  Kolbe,  continuing  his  researches,  suc- 
1,  in  1874  (Joum./Ur  Prakt.  Chemie,  July,  1874),  in  producing  it  at  a  mod- 


Freparation.  While  8ali<^lic  acid  may  be  prepared  from  salicin  by  fusion  with 
potassium  hydrate,  or  from  oil  of  wintergreen  by  saponification  with  potassium  hy- 
drate solution,  practically  it  is  now  obtained,  according  to  Kolbe's  patent,  by  treat* 
iDg  sodium  phenol  (or  carbolate)  with  carbon  dioxide  gas.     For  this  purpose,  the 
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most  oonoentratod  caustic  soda  solutioc  is  evaporated  with  the  corresponding  amoant 
of  phenol  to  a  dry  powder,  which  is  then  heated  to  100^  C.  (212^  F.)*  while  a  stream 
of  dry  carbon  dioxide  gas  is  passed  oTer  it.  The  temperature  is  gradnallT  raised 
to  ISO^"  C.  (356''  F.),  increased  to  220''  G.  (428''  F.)  as  soon  as  phenol  distils 
over,  and  finally  raised  to  250^^  C.  (482^^  F.))  until  no  more  phenol  distils.  Id  the 
retort,  the  half  of  the  phenol  used  remains  as  sodinm  salicylatCf  while  the  oth^ 
half  hns  distilled  over  unchanged.  The  reaction  is  as  follows :  2C.H.0Na  +  CO,  = 
C.H,OH  +  C,H  (ONa),COO,Na. 

The  sodinm  salt  thus  obtained  is  dissolved  in  water,  decomposed  by  hydroohlorio 
acid,  the  salicylic  add  filtered  off,  washed,  and  crystallised  out  of  hot  water,  or 
purified  by  sublimation  in  a  current  of  superheated  steam.  An  important  improve* 
ment  has  recently  been  made  in  Kolbe's  process  whereby  all  the  phenol-sodium  is 
converted  into  salicylate  instead  of  half  of  it  only.  R.  Schmitt  has  found  (  Wag- 
ner'$  Jahresbericht/Ur  Chem.  Tech.,  1885,  p.  490)  that  if  dry  sodium  phenolate  and 
dry  carbon  dioxide  are  allowed  to  act  on  each  other  at  ordinary  temperatures,  as  long 

as  absorption  takes  place  a  phenyl-sodlum  carbonate,  CO  \  q«^    ^,  is  formed.  If  this 

is  now  heated  for  several  hours  in  a  closed  vessel  to  140^*  C,  a  molecular  rearrange- 
ment takes  place,  and  simple  salicylate  of  sodium,  GgH4(0H)C00Na,  is  formed  with- 
out any  separation  whatever  of  phenol.  Schmitt's  process  has  been  purchased  by 
the  owners  of  Kolbe*s  patent.*  Salicylic  acid  has  been  also  obtained  synthetically 
from  copper  benioate  and  water,  which,  when  heated  together  in  sealed  tubes,  yield 
cuprous  oxide,  free  benzoic  acid,  and  salicylic  acid.  ^B.  F.  Smith,  Am.  Chem* 
Jour.,  2,  p.  338^  Dr.  A.  Rautert  has  found  that  the  acid  volatilizes  with  steam  of 
ITO''  G.  (338^^  F.),  and  has  devised  a  process  of  purification  based  upon  this,  which 
yields  at  very  little  cost  a  beautiful  product  Biel  (Pharm,  Zeitsch,/.  RuuL^  1876) 
reports  that  the  sublimed  acid  is  liable  to  decompose  spontaneously.  Dialysed  aali* 
cylic  acid  of  beautiful  appearance  has  been  in  the  market  since  1876.  All  traces  of 
tarry  matter  can  be  removed  by  dialysis,  and  this  acid  is  unexceptionable.  Kolbe 
also  obtained  salicylic  acid  from  the  carbolates  of  barium  and  calcium,  but  the  yield 
was  less  than  when  the  sodinm  salt  was  employed.  The  potassium  phenol  yielded 
only  a  trace  of  the  salicylic  acid,  but  an  abundance  of  parouKxsyheMBoic  add. 

Properties.  Salicylic  acid,  when  pure,  occurs  as  a  snow-white  crystalline  pow- 
der, free  irom  odor,  and  also  flom  taste,  but  leaving  a  sense  of  astringency  on  the 
tongue  and  of  irritation  in  the  fauces,  with  an  increased  flow  of  saliva.  **  Fine, 
white,  light,  prismatic,  needle-shaped  crystals,  permanent  in  the  air,  free  from  odor 
of  carbolic  acid,  but  sometimes  of  a  slight  aromatic  odor,  of  a  sweetish  and  slightly 
acrid  taste  and  an  acid  reaction."  U,  S.  To  the  mucous  membrane  of  the  nose  it 
is  irritating,  and  will  sometimes  produce  sneezing.  It  crystalliies  out  of  its  hot 
watery  solution  on  cooling  in  slender,  often  very  long  needles,  and  on  the  sponta- 
neous evaporation  of  its  alcoholic  solution  in  large  four-sided  prisms.  It  is  strongly 
acid,  acting  decisively  on  blue  litmus,  and  forming  salts  not  only  with  alkalies, 
but  also  with  metallic  oxides.  Salicylic  acid  is  *'  soluble  in  450  parts  of  water  and 
in  2-5  parts  of  alcohol  at  15^  C.  (59^  F.) ;  in  14  parts  of  boiling  water;  verv  soluble 
in  boiling  alcohol ;  also  soluble  in  2  parts  of  ether,  in  2  parts  of  absolute  alcohol,  in 
3*5  parts  of  amylic  alcohol,  and  80  parts  of  chloroform.  When  heated  to  about 
175°  C.  (347°  F.J  the  crystals  melt,  and  at  about  200°  C.  (392°  F.)  they  begin 
to  sullime ;  at  a  nigher  temperature  they  are  volatilized  and  decomposed,  with  odor 

*  Profeaaor  J.  U.  Lloyd  givw  the  following  prooe«  for  preparing  talioylie  aoid  from  oil  of  winter- 
green.  Pure  wintergreen  oil,  3  parti;  white  oaoatlo  potasn,  3  parta;  hydroohlorio  aeid,  8  parte; 
water,  q.  8.  Dissolve  the  eaustio  potassa  in  two  parts  of  water  in  a  glass  or  poroelain  veteel,  and 
heat  to  the  temperature  of  180^  F.  Stir  into  this  gradaallj  the  oil,  using  a  glus  or  poroelain  epatvla. 
Into  another  vessel  place  64  parts  of  oold  distilled  water,  and  add  the  hydroohlorio  aoid.  Then  with 
oonstant  stirrins  add  the  solution  of  salicylate  of  potassium.  The  magma  of  minnte  orystals  of  sali- 
oylio  aoid  must  be  separated  with  a  thin  muslin  strainer  (previously  moistened)  and  preased,  then 
dried  by  exposure  to  a  temperature  of  150^.  The  yield  of  this  emde  aoid  will  be  tllgnily  otw  two 
parts.  Dissolve  this  in  six  parts  of  oold  alcohol  and  filter  through  a  funnel  stopped  with  cotton. 
Then  with  constant  stirring  pour  the  filtrate  into  82  parts  of  oold  water.  The  maffma  of  minata 
orystals  must  be  separated  with  a  thin  muslin  strainer,  and  dried  by  exposure  to  a  neat  of  150  F. 
The  yield  ii  a  trifle  leu  than  2  parts. 
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of  carbolic  acid.  The  aqaeoiu  solutioii  is  ooloTed  iatCDselj  violet-red  by  teBt^solation 
of  ferric  chloride."  U.  &  When  heated  rapidly  it  is  ooDverted  into  carbolic  and 
carbonic  acids.  It  ia  stated  that,  by  carefiil  heating,  glycerin  can  be  made  to  dis- 
solve 1  part  in  50,  and  that  the  eolation  not  only  remains  clear  on  cooling,  but  also 
may  be  dilated  with  water  without  separating.  (A.  J,  P.,  1875,  p.  212.)  Dr. 
Goldsborongh  affirms  that  a  mixture  of  the  acid  with  alcohol,  1  to  10,  may  be  di- 
lated with  150  parts  of  water  without  crystalliring.  By  the  presence  of  various 
neutral  salts,  its  solubility  is  increased  without  its  anUseptic  value  being  interfered 
with.     Thus : 

Mixed  vrith  1    part  potassium  nitrate,  it  dissolves  in  50  parts  cold  water. 
«         '*     U    "    ammonium  citrate,         "  60     "      "        " 

"         «     2  parts  sodium  sulphite,  "  50     "       «        « 

"         "     2     "    sodium  phosphate,         "  50     «      «        " 

«         "     2i   "    sodium  phosphate,         «  12 J  "      «        " 

(Allan,  Cbmm^rc.  Org,  Anafysis^  1879,  p.  344 ;  see,  also,  paper  by  B.  Rother) 
A.  J.  P.,  1886,  p.  420.) 

On  disdlling  salicylic  acid  or  one  of  its  salts  with  woodnapirit  and  sulphuric  add, 
add  methyl  salicylaie  is  formed,  having  an  i^;reeable  aromatic  odor.  The  reac- 
tion with  ferric  salts  is  much  more  delicate  (1  in  100,000)  than  that  of  phenol  with 
the  same  reagent  (1  in  .3000).  Commercial  salicylic  add  is  often  very  impure. 
Chloride  of  sodium,  carbolic  acid,  cresotic  add,  and  oxybenzoic  and  para-oxybensoic 
adds  are  the  usual  impurities.  Th^  first  of  these  substances  remains  on  isrniting 
the  add.  Carbolic  add  may  be  detected  by  nearly  neutralizing  the  sample  with  soda 
and  agitating  the  liquid  with  ether.  On  evaporating,  the  ethereal  liquid  leaves  the 
carbolic  add  recognisable  by  its  smell  and  taste.  (Allen,  Commerc,  Org.  AncU.j'p. 347.) 

The  most  sensitive  test  for  it  is  a  ferric  salt,  with  which  it  develops  a  beautiiul 
violet  color.  Ooldsborough  states  that  to  insure  the  ddicaoy  of  this  reaction  it  is 
necessary  that  the  iron  salt  be  perfectly  neutral ;  also  that  with  this  precaution  he  has 
clearly  detected  1  part  of  the  add  in  400,000  parts  of  water.  On  the  addition 
of  ammonia  the  violet  color  is  changed  to  a  reddish  brown,  then  to  an  orange, 
then  to  a  permanent  greenish  yellow.  Sulphuric  and  nitric  adds  change  the  violet 
to  a  light  brown  (  GMsboraugh),  It  must  be  remembered  that  salicylous  add  reacts 
similarly  with  ferric  salts.  Salicylous  add,  however,  predpitates  the  potassic  or 
ammonio-nitrate  of  silver  white,  the  salicylic  add  yellow.  Kolbe  recommends  a 
simple  test  to  detect  impurities.  A  little  of  the  add  is  dissolved  in  10  times  its  weight 
of  strong  alcohol,  and  the  solution  allowed  to  evaporate  spontaneously  from  a  watch 
erystal.  If  the  salicylic  acid  which  remains  in  the  dish  be  perfectly  colorless,  the  acid 
is  strictly  pure ;  it  should  not  be  of  a  brown  color,  although  a  slight  yellowish  color 
would  not  indicate  sufficient  impurity  to  affect  its  medidnal  value.  Hager  states 
that  pare  salicylic  add  equal  in  volume  to  the  size  of  a  bean  will  yield,  after  agita* 
don  with  about  5  C.c  of  pure  sulphuric  acid,  a  colorless  solution,  while  others  which 
yielded  a  white  residue  from  the  alcoholic  solution,  rendered  yellowish  to  brown- 
yellow  solutions.  {Pharm.  CetUraM.y  1876,  No.  51 ;  A.  J.  P.,  June,  1877.) 

By  distilling  with  alcohol  and  strong  sulphuric  add,  salicylic  add  forms  methyl* 
and  ethyl-salicylic  adds. 

Tests.  '*  A  solution  of  1  part  of  Salicylic  Add  in  10  parts  of  alcohol,  mixed  with 
a  few  drops  of  nitric  add,  should  not  become  turbid  upon  the  addition  of  a  few  drops 
of  test-solution  of  nitrate  of  silver  (absence  of  hydrochloric  add).  A  saturated  solu- 
tion in  absolate  alcohol,  when  allowed  to  evaporate  spontaneously  in  an  atmosphere 
free  from  dust,  should  leave  a  perfectly  white  cfrstalline  residue,  without  a  trace  of 
eolor  at  the  points  oS  the  crystals  (absence  of  organic  impurities ;  also  of  iron). 
On  agitating  a  portion  of  Sidioylic  Add  with  15  parts  of  concentrated  sulphuric 
add,  no  color  should  be  imparted  to  the  latter  within  15  minutes  (foreign  organic 
natter).  If  5  C.c.  of  a  saturated  aqueous  solution  of  Salicylic  Acid  be  poured  into 
a  test  tube,  into  which  had  been  introduced,  shortly  before,  a  erystal  of  chlorate 
of  potasdum  and  2  C.c.  of  hydrochloric  add,  and  some  water  of  ammonia  be  now 
earefally  poured  on  top,  the  latter  should  not  assume  a  reddish  or  brownish  tint 
(absence  of  carbolic  add)."  U,  S. 
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Medical  PropertieB  and  TTbos.  Salicylic  acid  was  origiDally  bronght  to  the 
notice  of  the  profession  on  account  of  its  inhibitory  influence  on  putrefactioQ. 
Kolbe  found  that  0*04  per  cent,  had  great  influence  in  preventing  souring  of  milk. 
Bucholz  found  that  0-15  per  cent  of  the  acid  is  suflicient  to  prevent  the  develop- 
ment of  bacteria  in  ordinary  organic  mixtures,  and  that  the  influence  of  0*005  per 
cent,  is  plainly  visible ;  0'3  to  0*4  per  cent,  of  the  acid  killed  bacteria  in  vigorous 
growth.  (^Arch.  Exper.  Path,  u.  Pharm,,  Bd.  iv.)  The  salicylate  of  sodium  was 
about  equal  to  the  pure  acid,  0*4  per  cent,  destroying  the  bacteria.  In  the  preser- 
vation of  urine,  Meyer  and  Kolbe  found  that  one  part  of  salicylic  acid  to  two 
thousand  of  urioe  was  sufficient  to  prevent  putrefaction.  (Joum.  fUr  Prakt.  Chem,^ 
Bd.  xii.)  According  to  Kolbe  and  others,  salicylic  acid  arrests  or  prevents  the  action 
of  the  non-organized  organic  ferments.  Thus,  it  will  prevent  the  development  of 
the  hydrocyanic  acid  by  the  action  of  emulsin  upon  amygdalin  in  the  presence  of 
water,  and  will  also  inhibit  the  formation  of  the  volatile  oil  of  mustard.  Dr.  Miller 
found  that  one  per  cent,  of  salicylic  acid  was  sufficient  to  check  the  action  of  ptyaline 
upon  starch,  thus  equalizing  in  power  ten  per  cent,  of  carbolic  add.  He  also 
found  that  0*2  per  cent,  of  salicylic  acid  affected  outside  of  the  body  the  digestive 
action  of  pepsin ;  but  it  must  be  remembered  that  large  doses  of  it  taken  internally 
have  no  perceptible  influence  on  gastric  digestion,  although  in  certain  diseases  they 
do  seem  to  control  fermentation  of  the  gastro-intestinal  contents.  The  experience 
of  surgeons  is  in  accord  with  these  &cts,  and  there  can  be  no  doubt  that  sali- 
cylic acid  is  capable  of  accomplishing  much  .in  antiseptic  surgery,  but  it  does  not 
seem  to  be  replacing  carbolic  acid,  as  it  at  one  time  bade  fair  to  do.  Its  freedom 
from  odor  and  comparative  freedom  from  poisonous  and  irritant  properties  are 
certainly  strong  recommendations;  nevertheless,  carbolic  acid  is  more  generally 
employed,  and  Mr.  Gallender,  afler  twelve  months'  trial  in  the  wards  of  St.  Bar- 
tholomew's Hospital,  has  formally  condemned  salicylic  acid  as  much  inferior  to 
carbolic  acid.  (Trans,  London  Clin,  Soc,,  ix.)  Thiersch's  saUc^lic  acid  wadding 
for  hermetically  sealing  wounds  is  made  by  dissolving  two  ounces  of  the  acid  in  two 
pints  of  alcohol  (sp.  gr.  0'83),  diluting  with  twenty  pints  of  water  at  168^  to  178^  F., 
saturating  with  this  six  pounds  and  eight  ounces  of  cotton  batting  deprived  of  oily 
matter,  and  afterwards  drying.  This  wadding  contains  3  per  cent,  of  the  acid ; 
for  some  purposes  a  stronger  batting,  containing  10  per  cent.,  is  prepared.  When 
the  wound  or  abscess  is  discharging  profusely,  jute  is  substituted  for  the  cotton 
batting,  because  it  is  much  more  permeable  to  pus.  An  efficient  ointment  may  be 
prepared  by  dissolving  one  and  a  half  parts  of  the  acid  in  two  parts  of  alcohol  and 
adding  lard,  or  the  solubility  of  the  drug  in  glycerin  may  be  taken  advantage  of. 
The  following  solutions  are  used  in  St.  Bartholomew's  Hospital.  Phosphate  of 
sodium  three  parts ;  salicylic  acid  one  part ;  water  fifty  parts. — Salicylic  acid  one 
part  \  olive  oil  forty- nine  parts. — Salicylic  acid  one  part ;  bicarbonate  of  sodium 
half  part ;  water  one  hundred  parts. — Salicylic  acid  ten  parts ;  borax  eighteen 
parts ;  water  one  hundred  parts.  A  25  per  cent,  solution,  which  will  bear  dilu- 
tion with  water  or  alcohol  may  be  prepared  according  to  the  following  formula. 
R  Acid,  salicyl.  3u »  Sodii  biborat.  3^ ;  Glycerini  q.  s.  Mix  the  add  and  borax 
with  four  fluidracliuis  of  glycerin ;  heat  gently  until  dissolved ;  then  add  enough 
glycerin  to  make  one  fluidonnoe.*  Prof.  Thiersch  has  found  that  the  drug  oanaot 
be  employed  for  cleaning  surgical  instruments,  because  it  corrodes  the  steel. 

When  salicylic  acid  is  given  to  man  in  doses  just  sufficient  to  manifest  its  pres- 
ence, symptoms  closely  resembling  those  of  cinchonism  result  These  are  fulness  of 
the  head,  with  roaring  and  buzzing  in  the  ears.  Afi;er  larger  doses,  to  these  symp- 
toms are  added  distress)  in  the  head,  or  positive  headache,  disturbances  of  hearing  and 
vision  (deafness,  amblyopia,  partial  blindness),  and  excessive  sweating.  In  some 
cases  there  is  a  decided  fall  of  temperature  without  alteration  of  the  pulse ;  but 
probably  more  oommonly  the  bodily  temperature  remaibs  unaltered.  The  actions 
upon  the  system  of  the  acid  and  of  its  sodium,  ammonium,  potassium,  and  methyl 

*  Mixture  of  Salieylie  Acid  and  Iron  ii  largely  need  in  hospital  praotloe.  The  following  is  the 
formula  of  the  New  York  Hospital.  Salioylio  aoid,  20  gr. ;  pyrophosphate  of  iron,  6  gr. ;  pho»pbale 
of  sodium,  50  gr. ;  water,  saf&cient  to  make  U  fluidounoes.    Filter.  {Pharm.  Eee^  1836,  p.  116.) 
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(oil  of  ganltheria)  salts  appear  to  be  ideniicaly  and,  as  several  oases  of  poisoning 
with  one  or  other  of  these  agents  have  oocorredi  we  are  able  to  trace  the  tozio 
manifestations.  Along  with  an  intensifieation  of  the  symptoms  already  mentioned, 
there  are  ptosis,  deafneas,  strabismus,  mydriasis,  disturbance  of  respiration,  excessive 
restlessness  passing  into  delirium,  slow  laboring  pulse,  olive-green  urine,  and  invol- 
nntaiy  evacuations.  In  some  cases  the  temperature  has  remained  about  normal,  but 
in  others  has  approached  that  of  collapse.  The  respiration  seems  to  be  character- 
istic, it  being  both  quickened  and  deepened,  often  sighing.  Sweating  usually  is 
very  &ee,  and  the  urine  early  becomes  albuminous.  Various  local  evidences  of 
vaso-motor  weakness  may  supervene,  such  as  rapidly  appearing  bed-sores  at  points 
subjected  to  pressure,  and  Uransitory  dark  colored  maculso  on  various  parts  of  the 
body.  In  several  cases  death  was  probablv  produced  by  the  add,  although  there  is 
scarcely  one  instance  which  is  beyond  doubt.  In  certain  cases  the  mental  disturb- 
ance  has  been  strangely  prolonged,  lasting  for  eight  days.  In  some  instances  it 
is  cheerful,  in  others  melancholic  in  type.  It  is  steted  that  upon  drunkards  the 
add  acts  very  unfavorably,  violent  delirium  being  an  early  symptom  of  its  influ* 
enoe. 

Upon  the  lower  mammals  the  drug  acta  very  much  as  it  does  upon  man,  but  we 
haye  not  sufficient  knowledge  to  enable  us  to  frame  a  complete  theory  of  its 
action.  It  undoubtedly  afifects  very  markedly  the  nerve  centres,  and,  in  sufficient 
dose,  seems  to  hi  a  paralyzant  to  all  the  higher  nerve  tissue.  The  earlier  cerebral 
symptoms  and  the  quickening  of  the  respiration  indicate  that  it  stimulates  the 
centres  at  the  base  of  the  brain  before  overwhelming  them.  Small  doses  seem  to 
have  very  little  influence  upon  the  arterial  pressure,  although  Danewsky  affirms 
that  moderate  doses  produce  vaso-motor  spasm  of  centric  origin,  with  consequent 
rise  of  pressure.  After  toxic  doses  the  force  of  the  circulation  is  decreased  chiefly, 
according  to  the  researches  of  Kohler  and  of  Danewsky,  by  a  direct  depression  of 
the  heart  itself. 

Salicylic  add  is  undoubtedly  absorbed ;  probably  in  the  form  of  a  salicylate. 
It  is  eliminated  chiefly  by  the  kidneys,  appearing  in  the  urine  soon  aft;er  its 
administration,  but  escaping  only  slowly  from  the  system.  According  to  Byanon, 
it  is  excreted  partly  as  salicyluric  acid,  partly  as  a  form  of  salicin,  and  he  believes 
to  some  extent  as  oxalic  acid.  Urine  which  had  been  passed  some  hours  after  the 
ingestion  of  a  dose  polarized  to  the  left.  Dr.  A.  E.  Stuart  {Lond.  Practitioner, 
Yol.  xviii.  p.  425),  aft>er  so  small  a  dose  as  nine  grains  of  the  acid,  saw  free,  distinct 
crystals  of  salicyluric  acid  in  the  urine.  It  is  possible  that  such  of  the  salicylic 
acid  as  escapes  unchanged  from  the  kidney  may,  as  first  excreted,  be  in  the  form  of 
a  salicylate,  but  be  set  free  by  the  acid  of  the  urine.  The  green  coloration  of 
the  urine  eharacteristic  of  poisoning  by  this  substance  is  stated  not  to  be  due  to 
the  presence  of  a  derivative  of  the  acid,  but  to  the  excessive  formation  of  indican 
or  idlied  coloring  principle. 

In  health  therapeutic  doses  of  salicylic  acid  have  no  constant  influence  upon  the 
bodily  temperature,  but  in  febrile  disorders  its  powers  are  beyond  question.  The 
first  efflBct  of  a  single  antipyretic  dose  in  fever  is  usually  a  profuse  sweat,  which  may 
appear  fifteen  minutes  aftiar  the  ingestion  of  the  remedy.  (Ewald,  London  Prcusti^ 
turner^  vol.  xvi.  p.  200.)  Very  shortly  aft«r  this  the  temperature  begins  to  fall,  and, 
according  to  Justi  (^CentraiblaU  fur  Chirurgie^  1876,  p.  629),  the  depression 
reaches  its  maximum  in  about  six  hours.  The  sweating  is  profuse  and  exhausting, 
amounting,  according  to  Ewald,  not  rarely  to  seven  hundred  and  fifty  grammes. 
The  perspiration  can  scarody  be  the  only  factor  in  the  reduction  of  temperature,  as 
there  appears  to  be  no  relation  between  its  amount  and  the  degree  of  the  fall,  and 
it  msoally  ceases  before  the  latter  reaches  its  maximum.  The  antipyretic  dose  em* 
ployed  varies  somewhat.  Ewald  gives  as  a  minimum  to  the  adult  seventy>five  grains, 
r^teated  in  five  hours  if  necessary;  Justi,  from  ninety  to  one  hundred  and  twenty* 
fiTe  grains.  The  question  as  to  whether  good  is  achieved  in  fevers  by  its  adminis* 
Nation  is,  of  course,  entirdy  separate  from  that  as  to  its  power  of  reducing  tem* 
posture.  It  18  certainly  possibk  for  a  drug  to  lower  the  fever-heat,  and  yet  to  do 
&r  more  harm  than  good,  and  the  evidence  at  hand  appears  to  show  that  in  typhoid 
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aod  other  allied  febrile  affectioDS  saliqjlio  aoid  is  not  an  eligible  remedy.  It  is, 
indeed,  no  longer  used,  having  been  replaced  by  antipyrin.  The  possession  of  verj 
marked  antiperiodic  powers  has  been  claimed  for  salicylic  aeid,  bnt  experience  has  not 
substantiated  this  daim.  In  rheumatism  the  remedy  is  the  most  valuable  one  known. 
Although  some  cases  do  not  seem  to  yield  to  the  drug,  in  the  great  majority  of  in- 
stances improvement  sets  in  within  twenty-four  hours,  and  is  rapidly  followed  by  dis- 
appearance of  the  pain  aod  fever.  The  dangers  of  caidiao  and  cerebral  complications 
are  certainly  lessened^ but  not  altogether  done  away  with.  In  excessive  rheum<Miie  Ay- 
perpyrexia  it  cannot  be  depended  upon  to  the  exclusion  of  the  cold  bath.  Jacooud 
states  {Progrhs  Mid,,  1877,  pp.  528,  745)  that  he  has  found  it  of  great  service  ia 
chronic  rheumatism;  but  the  general  testimony  appears  to  show  that  it  is  much 
less  certain  in  the  chronic  than  in  the  acute  disorder.  In  accord,  however,  with 
the  French  professor,  we  have  found  it  efficient  in  chronic  cases.  Jaccoud  also  states 
that  in  acute  yout  it  acts  with  extraordinary  effect.  As  in  cases  of  habitual  gout 
the  kidneys  are  often  seriously  affected,  the  urine  should  always  be  examined,  and  if 
it  be  found  albuminous  the  remedy  should  be  withheld.  The  dose  of  salicylic  add  in 
acute  rheumatism  may  be  set  down  as  a  drachm  in  the  twenty- four  hours,  although 
it  is  employed  by  some  practitioners  in  much  larger  doses.  It  may  be  given  in  pow- 
der, but  is  best  administered  in  the  form  of  the  salicylate  of  sodium  or  of  ammo- 
nium (fifteen  grains  five  times  in  twenty-four  hours),  which  are  equally  efficacious 
and  much  less  irritant  to  the  stomach  than  is  the  acid.  If  ringing  of  the  ears  or  other 
evidences  of  intoxication  a]^>ear,  the  remedy  should  at  once  be  partially  or  entirelj 
withdrawn. 

Salicylic  acid  has  been  used  for  the  preservation  of  various  articles  of  food,  but 
the  employment  of  it  should  be  interdicted,  a  commission  appointed  by  the  French 
government  having  reported  that  its  prolonged  u£e  even  in  veiy  small  amounts  is 
Sanger ous,  especially  to  aged  persons. 

Off.  Prep.  Br.  Unguentum  Acidi  Salicylic! ;  Sodii  Salicylas. 

ACIDUM  SULPHURICUM.  U.  8.,  Br.    Sulphuric  Add. 

HsSOa;  98.  (Ig'f-Dt^M  SttL-PHr'BI-Gt^.)  HO,SOi;  49. 

"  A  liquid,  composed  of  not  less  than  96  per  cent.  •  f  absolute  Sulphuric  Acid 
[H^SO^ ;  98— HO,SO, ;  49],  and  not  more  than  4  per  cent,  of  Water."  U.  S.  "An 
acid  produced  by  the  combustion  of  sulphur  and  the  oxidation  and  hydration  of  the 
resulting  sulphurous  acid  gas  by  means  of  nitrous  and  aqueous  vapors.  It  contains 
about  98  per  cent,  by  weight  of  real  sulphuric  acid,  H^O^."  Br. 

Aeidum  Snlftirioom,  P.O.;  Oil  of  Vitriol,  Vitriolio  Aoid;  Aoide  ralfnriqae^  Hnile  de  Yitriol, 
Fr. ;  VitriolSly  Schwefelsiiare,  0.;  Aoido  lolforioo,  /(./  Aoido  ■nlfurico,  8p, 

Preparation.  Sulphuric  acid  is  obtained  by  burning  sulphur  or  iron  pyrites,  FeS^ 
and  allowing  the  product  of  combustion,  SO,,  to  mix  with  nitrous  fumes  obtained 
from  the  decomposition  of  nitre,  which  change  SO,  into  SOg,  and  this  uniting  with 
steam  yields  H,SO..  If  the  sulphur  were  burned  by  itself,  the  product  would  be 
sulphurous  oxide,  which  contains  only  two-thirds  as  much  oxygen  as  sulphuric  oxide. 
The  object  of  the  nitre  is  to  furnish,  by  its  decomposition,  the  requisite  additional 
quantity  of  oxygen.  To  understand  the  process,  it  is  neoessaiy  to  remember  that 
several  of  the  oxides  of  nitrogen  have  oxidising  power.  Thus,  the  main  reaetion« 
of  the  sulphuric  acid  process  are  universally  conceded  to  be :  2S0,  -)-  N,0^  =.  2SOg 
+  N,0„SO,  +  H,0  =  H,SO  ,N,0,  +  0|  =  N,0, ;  in  which  the  sulphurous  oxide, 
from  the  burning  pyrites  or  sulphur,  is  oxidised  to  sulphuric  oxide  by  the  nitrogen 
tetroxide,  which  readily  parts  with  two  atoms  of  oxygen  to  such  bodies  as  sulphur- 
ous oxide,  and  then  takes  two  atoms  of  oxygen  again  from  the  atmosphere,  regen- 
erating the  original  tetroxide.  The  nitrogen  tetroxide  thus  acts  simply  as  a  carrier 
of  atmospheric  oxygen,  whereby  the  SO,  is  changed  into  SO,.  This  latter  com- 
pound then  unites  with  steam  to  form  fi,S04,  the  final  product. 

If  the  supply  of  steam  be  insufficient,  at  the  same  time  white  erystals  (lead  chooKi^ 
her  cryMtali)  are  observed  to  form,  which  have  the  composition  HSO,(NOp,  and 
whose  formation  is  explained  by  the  following  reactions :  2S0,  -f-  H,0  -f-  N,0,  -f- 
0,  =  2HS0|(N0,) ;  when  steam  enters  in  lurger  amount  they  disappear  with  for* 
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Diation  of  salpliurio  acid,  while  red  ftimefl  are  given  off,  thus :  2HS0,(N0,)  -f- 
H,0  =  20^0^+  ^fir  ^  ^^^  ^'^y  therefore,  Ditrous  oxide,  N,0„  aasiatB  in  the 
oxidation. 

Preparation  on  the  Larg^  Scale.  The  mannfaotnre  of  this  most  important 
ehemiod  has  grown  to  enormotts  proportions.  lo  England,  where  it  is  manufactured 
in  largest  amount,  the  present  annual  production  is  over  940,000  tons,  six-sevenths 
of  which  is  from  Spanish  pyrites  and  one-eeventh  from  crude  sulphur  {Lunge).  In 
this  country  Sicilian  sulphur  is  used,  thereby  giving  a  product  practically  free  from 
arsenic,  which  is  not  the  case  with  the  acid  made  from  pyrites.  As  carried  out  in 
England,  the  process  is  as  follows.  Beginning  with  the  pjrrites-kilns,  or  burners,  the 
broken  mineral  is  placed  in  moderate-sised  lumps  on  the  bars  of  the  burners,  which 
have  previously  been  heated  to  redness,  and  when  the  burning  is  once  started,  the 
fire  is  kept  up  by  placing  a  new  charge  on  the  top  of  that  nearly  burned  out.  The 
ordinaiy  charge  for  each  burner  of  pyrites,  containing  about  48  per  cent,  of  snlphur, 
is  5  to  6  cwt.,  which  is  burnt  out  in  twenty-four  hours.  The  hot  sulphur  dioxide 
and  air  are  drawn  from  the  pyrites-burners  through  the  whole  system  of  tubes,  towers, 
and  chambers  by  help  of  the  powerful  draught  from  a  large  chimney,  which  is  placed 
in  connection  with  the  apparatus.  These  gases  then  pass  either  into  a  tall  tower 
(called  the  Olover  or  denitrating  tower),  where  they  meet  a  descending  stream  of 
strong  sulphuric  acid  charged  with  nitrous  fumes,  which  at  this  moment  of  descent 
is  mixed  with  a  weaker  sulphuric  acid,  thereby  liberating  the  nitrous  fumes,  and 
these  then  mix  with  the  sulphur  dioxide  and  air,  or  they  are  charged  with  nitrous 
fumes  direct  from  the  nitre  pots,  where  a  mixture  of  Chili  saltpetre  and  sulphuric 
add  liberates  them.  The  mixed  gases  are  then  delivered  at  a  temperature  of  about 
75^  C.  (167^  F.)  into  the  first  of  the  leaden  chambers.  These  chambers,  of  which 
there  are  three,  are  now  made  of  much  larger  sise  than  was  formerly  the  case,  having 
oflen  a  capacity  of  38,000  cubic  feet.  Here  the  gases  meet  jets  of  steam  and  deposit 
liquid  sulphuric  acid,  as  also  in  the  second  chamber.  In  the  third  or  exhaust  cham- 
ber all  the  sulphur  dioxide  should  have  been  converted  into  sulphuric  acid,  and  red 
nitrous  fumes  must  always  be  visible.  These  must  not  be  lost,  but  are  drawn  into 
a  Bo-called  Oay-Lussao  tower  filled  with  coke,  over  which  a  finely-divided  shower  of 
strong  acid  is  allowed  to  fall.  The  nitrous  fumes  are  absorbed  by  this,  and  give  the 
Bo-called  nitrated  acid  used  as  before  mentioned  in  the  Olover  tower.  The  acid  ob- 
tained in  the  leaden  chamber  has  a  sp.  gr.  of  1-65,  or  contains  64  per  cent,  of  H,SO^. 
The  acid  which  comes  from  the  Glover  tower  (or,  in  ease  this  is  not  used,  is  obtained 
by  further  concentration  of  chamber  acid  in  leaden  pans)  has  a  sp.  gr.  of  1*71,  and 
contains  78  per  cent.  H,SO..  The  strongest  acid  must  be  procured  by  still  further 
concentration  in  glass  or  platinum  vessels,  and  will  contain  98  per  cent  H,SO|. 
(Roeooe  and  Sohoriemmer,  CAem.,  vol.  i.  pp.  321-338.^ 

According  to  theory,  100  parts  of  sulphur  burnt  should  yield  305*9  parts  of  pure 
sulphuric  acid.  In  practice  the  yield  is  290-294.  The  amount  of  nitrate  of  sodium 
used  varies  very  much.  Manufkcturers  who  employ  Olover  and  Oay-Lussac  towers 
require  from  3*5  to  6*5  parts  of  nitrate  for  every  100  of  sulphur  burnt,  while 
works  unprovided  with  these  appliances  may  take  St)m  12  to  13  parts.  {Roscoe 
and  Schorlemmer,  vol.  i.  p.  337.) 

The  process  for  making  sulphuric  add  by  the  combustion  of  sulphur  with  nitre 
was  first  mentioned  by  Lemery,  and  afterwards  put  in  practice  by  an  English  physician, 
of  the  name  of  Ward.  As  practised  by  him,  the  combustion  was  conducted  in  very 
large  glass  vessels.  About  the  year  1746,  the  great  improvement  of  leaden  chambers 
was  introduced  by  Dr.  Roebuck,  of  Birmingham,  where  the  first  apparatus  of  this 
kind  was  erected.  In  consequence  of  this  improvement,  the  acid  immediately  fell 
to  one-fourth  of  its  former  price. 

The  only  way  to  obtain  pure  sulphuric  acid  is  by  distillation.  Owing  to  the  high 
boiling  point  of  this  acid,  the  operation  is  rather  precarious,  in  consequence  of  the 
danger  of  the  fVacture  of  the  retort  ftom  the  sudden  concussions  to  which  the  boiling 
add  gives  rise.  Dr.  Ure  recommends  that  a  retort  of  the  capacity  of  from  two  to 
fimr  quarts  be  used  in  distilling  a  pint  of  add.  This  is  connected,  by  means  of  a 
wide  glass  tube  three  or  four  feet  long,  with  a  reodver  surrounded  with  cold  water. 
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All  the  vessels  must  be  perfectly  clean,  and  no  luting  employed.  The  retort  is  then 
gradually  heated  by  a  small  furnace  of  charcoal,  or,  what  b  better,  by  means  of  a 
sand-bath,  the  retort  being  buried  in  the  sand  up  to  the  neck.  It  is  useful  to  put 
into  the  retort  a  few  sharp-pointed  pieces  of  glass,  slips  of  platinum  foil,  or  day 
tobacco-pipe  tubes,  with  the  view  of  diminishing  the  shocks  produced  by  the  acid 
vapor.  The  distilled  product  ought  not  to  be  collected  until  a  dense  grayish  white 
vapor  is  generated,  the  appearance  of  which  is  a  sign  that  the  pure  concentrated 
acid  is  coming  over.  If  this  vapor  should  not  immediately  appear,  it  shows  that 
the  acid  subjected  to  distillation  is  not  of  full  strength;  and  the  distilled  product, 
until  this  point  is  attained,  will  be  an  acid  water.  In  the  distillation  of  sulphuric 
acid,  M.  Lembert  uses  fragments  of  the  mineral  called  quartzite,  instead  of  pieces  of 
glass  or  platinum  foil.     Af^  a  time  the  firagmenta  get  worn,  and  must  be  changed. 

What  is  said  above  relates  to  the  mode  of  preparing  common  sulphuric  acid;  bat 
there  is  another  kind,  known  on  the  continent  of  Europe  by  the  name  of  thefumUng 
sulphuric  add  of  Nordhausen^  so  called  from  its  properties,  and  a  place  in  Saxony 
where  it  is  largely  manufactured.  This  acid  is  obtained  by  distilling  dried  sulphate 
of  iron  in  large  stoneware  retorts,  heated  to  redness,  and  connected  with  receivers 
of  glass  or  stoneware.  The  fuming  acid  distils  over,  and  ferric  oxide  is  left  in 
the  form  of  coloofhar  or  polishing  rouge,  a  material  used  for  polishing  metals,  par* 
ticularly  gold  and  silver.  The  formula  usually  given  to  this  product  is  H^O,  or 
H^O.  -f  SO,.  This  would  demand  about  46  per  cent  of  sulphuric  oxide  or  SO,.  In 
fact,  the  so-called  Nordhausen  acid  seldom  contains  more  than  10  per  cent,  of  S0„ 
and  to  obtain  that  demanded  by  the  formula  a  re-distillation  is  necessary.  This 
product  is  semi-solid,  and  is  now  obtainable  in  commerce  put  up  in  sealed  glass 
flasks.  Its  sale  has  been  largely  curtailed  lately  owing  to  the  introduction  into  oom- 
merce  of  the  anhgdride  under  the  name  of  Solid  Sulphuric  Add,  When  moisture  is 
rigidly  excluded,  the  acid  has  little  action  on  metals,  and  it  is  put  up  in  soldered  boxes 
of  tinned  sheet-iron;  it  is  used  largely  in  the  arts  in  the  manufacture  of  artificial 
alizarin.  Persulphuric  Oxide,  8,0^,  may  be  obtained  in  solution  by  carefully  mixing 
chlorine  wat«r  with  strong  sulphuric  acid.  {Joum,  de  Pharm  et  Chim.,  1878,  p.  168.) 

Properties.     Sulphuric  acid  (hydrogen  sulphate),  commonly  called  oil  o/vitriolj 
is  a  dense,  colorless,  inodorous  liquid,  of  an  oily  appearance,  and  strongly  corrosive. 
On  living  tissues  it  acts  as  a  powerful  caustic.     It  unites  with  water  in  all  propor- 
tions, and  much  heat  is  evolved  on  the  mixture  of  the  two  fluids.   When  pure,  and 
as  highly  concentrated  as  possible,  as  manufactured  in  leaden  chambers,  its  sp.  gr. 
is  1'840  (1*8485,  Ure),  a  fluidounce  weighing  a  small  fraction  over  14  drachms. 
If  its  density  exceed  this,  the  presence  of  sulphate  of  lead  or  other  impurity  may  be 
inferred.     Kohlrausch  (JPogg,  Ann,  Erganzungs,  Bd.  viii.  p.  675,  Lunge)  found 
the  sp.  gr.  o£  pure  sulphuric  add,  real  hydrate,  to  be  1-8342,  and  believes  that  m 
higher  sp.  gr.  than  this  is  due  to  impurities  (probably  lead  sulphate).    The  oommer- 
cisJ  acid  is  seldom  of  this  strength.    According  to  Mr.  Phillips,  it  has  generally  the 
sp.  gr.  1*8433,  and  this  is  about  the  strength  of  the  Br.  acid,  of  which  the  sp.  gr« 
is  stated  to  be  1*843.     The  sp.  gr.  of  the  officinal  acid  is  permitted  to  be  1-840. 
Mendelejeff*,  after  a  careful  determination,  found  that  pure  mono-hydrated  sulphuric 
acid  had  the  specific  gravity  1*8371  at  15^  G.  (59^  F.)  compared  with  water  at 
its  maximum  density,  4^  C.  (^Amer,  Drug,,  1885,  p.  16.)    The  strong  acid  boils  at 
327°  C.  (620°  P.),  and  freezes  at  —26°  C.  (—15°  P.).    When  diluted,  its  boiling 
point  is  lowered.     When  of  the  sp.  gr.  -1*78,  it  deposits  crystals  of  the  formula 
HjSO^  +  H,0  at  about  0°  0.  (32°  P.),  and  hence  it  is  hazardous  for  manufactaren 
to  keep  an  acid  of  that  strength  in  glass  vesseb  in  cold  weather,  as  they  are  liable 
to  burst.     With  salifiable  bases  it  forms  a  numerous  class  of  salts,  called  sulphates. 
It  acts  powerfully  on  organic  bodies,  whether  vegetable  or  animal,  depriving  them 
of  the  elements  of  water,  developing  charcoal,  and  turning  them  black.     A  small 
piece  of  cork  or  wood,  dropped  into  the  acid,  will  for  this  reason  render  it  of  a 
dai^  color.     It  absorbs  water  with  avidity,  and  is  used  as  a  desiccating  agent.     It 
has  been  ascertained  by  Professors  W.  B.  and  B.  £.  Bogers  to  be  capable  of  ab- 
sorbing 94  per  cent,  of  carbonic  acid  gas,  a  fact  having  an  important  bearing  on 
analytical  operations.  When  diluted  with  distilled  water,  it  ought  to  remain  limpid ; 
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and,  when  heated  sufficiently  in  a  platinum  spoon,  the  fixed  residue  should  not  exceed 
one  part  in  400  of  the  acid  employed.  When  present  in  small  quantity  in  solution, 
it  is  detected  unerringly  hy  chloride  of  barium,  which  causes  a  precipitate  of  sulphate 
of  barium.  The  most  usual  impurities  in  it  are  arsenious  acid  and  sulphate  of  lead ; 
the  former  derived  from  the  presence  of  arsenides  in  the  pyrites,  where  that  has  been 
used  in  the  production  of  the  sulphurous  oxide;  the  latter  from  the  leaden  boilers 
in  which  the  acid  is  concentrated.  Sulphate  of  sodium  or  of  magnesium  is  said  to 
have  been  added  to  increase  its  specific  grayity.  *'  When  heated  on  platinum  foil, 
it  is  yaporised  without  leaving  a  residue.  If  the  Acid  be  warmed  with  sugar,  it 
blackens  the  latter ;  if  diluted  with  6  volumes  of  water,  the  liquid  yields,  with  test-solu- 
tion of  chloride  of  barium,  a  white  precipitate  insoluble  in  hydrochloric  acid."  Ui  S. 
Ooeasionally  nitre  is  added  to  render  dark  samples  of  acid  colorless.  This  addition 
gives  rise  to  the  impurity  of  sulphate  of  potassium.  These  impurities  often  amount 
to  3  or  4  per  cent.  The  commercial  acid  cannot  be  expected  to  be  absolutely  pure; 
but,  when  properly  manufactured,  it  should  not  contain  more  than  one-fourth  of  1 
per  cent  of  impurity.  The  fixed  impurities  are  discoverable  by  evaporating  a  por- 
tion of  the  acid,  when  they  will  remain.  If  sulphate  of  lead  be  present,  the  acid  will 
become  turbid  on  dilution  with  an  equal  bulk  of  water.  This  impurity  is  not  de- 
tected by  sulphuretted  hydrogen,  unless  the  sulphuric  acid  be  saturated  with  an 
alkalL     If  only  a  scanty  muddiness  arise,  the  acid  is  of  good  commercial  quality. 

Other  impurities  occur  in  the  commercial  sulphuric  add.  The  several  oxides  of 
nitrogen  are  always  present  in  greater  or  less  amount.  They  may  be  detected  by 
gently  pouring  a  solution  of  ferrous  sulphate  over  the  commercial  acid  in  a  tube,  when 
the  solution,  at  the  line  of  contact,  will  acquire  a  deep  red  color,  due  to  the  liberation 
of  nitrogen  tetroxide.  Another  method  is  to  pass  into  tincture  of  guaiac  the  gases 
proceeding  from  the  suspected  add  heated  with  iron  filings.  If  nitrogen  tetroxide 
6e  present,  the  tincture  becomes  blue.  The  commercial  acid,  however,  is  not  to  be 
rejected  unless  tiie  test  shows  the  presence  of  nitrogen  tetroxide  in  unusual  quantity. 
Nitrogen  tetroxide  is  an  injurious  impurity  when  the  sulphuric  acid  is  employed  in 
the  manufacture  of  hydrochloric  acid,  which  is  decomposed  by  the  nitrogen  tetroxide 
with  evolution  of  chlorine.  To  remove  this  impurity  it  was  recommended  by  Waok- 
enroder,  before  distilling  it,  to  heat  the  add  with  a  littie  sugar.  This  and  the  N,0^ 
mutually  decompose  each  other,  and  the  products  are  dissipated  by  heat  For  the 
removal  of  the  nitrogen  adds  generally.  Dr.  J.  L5we  recommends  the  addition,  to 
the  heated  sulphuric  acid,  of  small  portions  of  diy  oxalic  acid,  so  long  as  it  exhibits 
a  yellow  tinge.  The  oxalic  acid  is  decomposed  into  carbonic  add  and  oxide,  the  latter 
of  which,  in  becoming  carbonic  acid,  deoxidiies  and  destroys  the  nitrogen  adds. 
A  slight  excess  of  oxalic  add  produces  no  harm,  as  it  b  immediately  decomposed. 
Perhaps  a  better  method  of  getting  rid  of  these  acids  is  to  distil  with  a  little  sulphate 
of  ammonium.  When  sulphate  of  potassium  is  fraudulentiy  introduced  ioto  the  acid 
to  increase  its  density,  it  may  be  detected  by  saturating  the  acid  with  ammonia,  and 
heating  to  redness  in  a  crucible ;  when  sulphate  of  ammonium  will  be  expelled,  and 
the  sulphate  of  potassium  left. 

Arsenic  is  sometimes  present  in  sulphuric  add.  In  consequence  of  the  high  price 
of  Sicilian  sulphur,  most  English  manufacturers  have  employed  iron  pyrites  for  the 
piirpoee  of  furnishing  the  necessary  sulphurous  add  in  the  manufacture  of  oil  of 
vitriol.  As  the  pyrites  usually  contains  arsenic,  it  happens  that  the  sulphurous  acid 
fumes  are  accompanied  by  arsenious  oxide,  and  thus-  the  sulphuric  add  becomes 
contaminated.  From  22  to  35  grains  of  arsenious  acid  have  been  found  in  20 
fiuidounces  of  oil  of  vitriol,  of  English  manuiacture,  by  Dr.  G.  0.  Rees  and  Mr. 
Watson,  and  a  still  larger  proportion  by  Mr.  J.  Oameron,  of  South  Wales.  To  de- 
tect this  impurity,  the  add,  previously  diluted  with  five  or  six  measures  of  distilled 
water,  must  be  examined  by  Marsh's  test.  (See  Acidum  Artemawm.)  But  a  more 
easy  method,  sud  to  be  neariy  as  delicate,  is  that  of  Bettendorff.  A  little  stannous 
efaloride  is  treated,  in  a  shallow  dish,  with  pure  hydrochloric  acid  (sp.  gr.  1*12)  until 
diaaolved.  The  suspected  sulphuric  add  is  then  added,  drop  by  drop,  to  the  solu- 
tion,  the  vessd  being  shaken  on  each  addition.  Condderable  heat  will  be  produced, 
and  the  liquid,  if  no  arsenic  be  present,  will  remain  clear;  but,  if  the  add  bo  in 
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the  slightest  degree  eontamiDated  with  the  poison,  first  a  yellow,  then  a  brown,  and 
finally  a  dark  grayish  brown  color  will  appear,  and  the  liquid  become  turbid.  {N.  R., 
April,  1873,  p.  367.)  To  separate  the  arsenious  acid,  Dr.  J.  Lowe  recommends 
that  the  concentrated  sulphuric  acid  should  be  gently  heated  in  a  flat  dish,  in  a 
place  where  the  fomes  may  be  carried  o£F,  and  then  treated  with  small  quantities  of 
finely  powdered  chloride  of  sodium,  constantly  stirred  in  with  a  glass  rod.  By  the 
reaction  between  the  arsenious  acid  and  disengaged  hydrochloric  acid,  ter-chloride  of 
arsenic  is  formed,  which,  being  volatile,  is  separated  by  the  heat.  The  heat  is  after* 
wards  continued,  to  expel  the  excess  of  hydrochloric  acid.  This  mode  of  pnrifics' 
tion  introduces  into  the  oil  of  yitriol  a  little  sulphate  of  sodium.  Buchner  proposes 
a  similar  process ;  instead  of  chloride  of  sodium,  employing  hydrochloric  acid,  or  a 
stream  of  the  acid  gas.  This  plan  does  not  introduce  sulphate  of  sodium  into  the 
acid ;  but  is  less  convenient  than  that  of  Lowe,  and,  when  the  aqueous  hydrochloric 
acid  ia  used,  tends  to  weaken  the  oil  of  vitriol  by  introducing  water.  Experience, 
however,  has  shown  that  neither  plan  can  be  entirely  relied  on.  An  excess  of  sul- 
phuric acid  is  said  to  prevent  the  formation  of  the  chloride  of  arsenic.  (See  A,  J, 
P.,  1860,  p.  88.)  For  other  methods  of  detecting  arsenic  in  sulphuric  add,  see 
N.  ILy  1876,  p.  297 ;  1880,  p.  101.  Until  within  a  few  years  all  of  the  sulphuric 
acid  produced  in  the  United  States  was  made  from  sulphur.  At  the  present  time 
(1888)  more  than  twenty  sulphuric  add  works  are  using  pyrites.  Some  of  the 
American  pyrites  oro  is  entirely  free  from  arsenic.  Dupasquier  states  that  tin  is 
sometimes  present  in  commeroial  sulphuric  add,  derived  irom  the  solderings  of 
the  leaden  chambers ;  but  this  could  scarcely  happen  now,  as  care  is  taken  to 
avoid  soldering,  and  to  effect  the  union  of  the  metal  by  fusion  by  means  of  the 
blow- pipe.  It  may  be  discovered  by  sulphuretted  hydrogen,  which  precipitates 
sulphide  of  tin,  convertible  by  nitric  add  into  the  white  insoluble  stannic  oxide. 
Should  the  predpitate  be  the  mixed  sulphides  of  arsenic  and  tin,  the  former 
would  be  converted  by  nitric  acid  into  arsenic  acid,  and  dissolved,  and  the  latter 
into  insoluble  stannic  oxide  and  left.  Another  impurity  occasionally  existing  in 
Fronch  sulphuric  acid  ia  selenium,  supposed  to  be  derived  from  copper  pyrites  some- 
times substituted  for  sulphur  in  the  manufacture  of  the  acid.  For  the  mode  of  de- 
tecting and  separating  this  impurity,  see  the  Journal  de  Pharmacie  (1872,  p.  42). 
^  To  neutraliie  2-45  Gm.  diluted  with  about  10  volumes  of  water,  should  roquire 
not  less  than  48  Co.  of  the  volumetric  solution  of  soda."  U.  S,  Ab  ordered  by  the 
Br.  Pbarmaoopoeia,  "  60  grains  by  weight,  mixed  with  distilled  water,  require  for 
neutralijsation  lOOO  grab-measures  of  ihs  voUmetric  solution  of  soda''  Br,  For  a 
very  delicate  method  of  detecting  sulphurous  add  and  the  oxides  of  nitrogen  in  sul- 
phuric acid,  see  Mr.  Robert  Warrington,  Ckem.  Newt  (Feb.  14, 1868). 

Tests.  "  On  pourins  the  add  into  4  volumes  of  alcohol,  no  precipitate  should 
be  formed  (lead).  If  there  be  carefully  poured  upon  it,  in  a  test  tube,  a  layer 
of  freshly  prepared  test-solution  of  ferrous  sulphate,  no  brownish  or  reddish  sone 
should  appear  at  the  line  of  contact  of  the  two  liquids  (nitric  acid).  When 
diluted  with  10  volumes  of  water,  no  precipitate  should  be  formed  by  the  addi- 
tion of  an  aqueous  solution  of  sulphate  of  silver  (hydrochloric  acid),  nor  by  hydio- 
sulphuric  add  (lead,  arsenic,  copper),  nor  by  excess  of  water  of  ammonia  (iron) ; 
nor  should  this  liquid,  containing  excess  of  ammonia,  leave  any  fixed  resiaue  on 
evaporation  and  gentle  ignition  (non-volatile  metals).  When  considerably  diluted 
and  treated  with  test  sine,  it  evolves  a  gas  which  should  not  blacken  paper  mois- 
tened with  testrsolution  of  nitrate  of  silver  (arsenious  or  sulphurous  add).  To 
neutralize  2-45  Gm.  of  Sulphuric  Add,  diluted  with  about  10  volumes  of  water, 
should  require  not  less  than  48  Co.  of  the  volumetric  solution  of  soda."   U.  & 

*'  Evaporated  in  a  platinum  dish,  it  leaves  little  or  no  residue.  If  a  few  drops 
be  mixed  with  about  a  quarter  of  an  ounce  of  a  solution  of  stannous  chloride 
mixed  with  strong  hydrochloric  add,  and  the  mixture  be  heated  to  boiling  and 
then  bo  allowed  to  cool,  no  darkening  in  color  and  no  precipitate  should  be  pro- 
duced."   Br. 

The  following  table  by  Kolb  shows  how  much  hydrmted  sulphuric  add  of  the 
standard  ^ecific  gravity  and  of  oxide  (SO,)  is  contained  in  add  of  any  given  density. 
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KolbU  table  of  Percentage  and  Specific  Gravity  of  Sulphuric  Acid, 


100  Puis  oontiUn  at  IS^  G.  (69»  T.) 

100  Parts  contain  at  IS^O.  {W>  7.) 

Bpedfle 
Gravity. 

1 

SpeoMe 

HiSO*. 

8(V 

H,S04. 

S(V 

1-000 

0*9 

0-7 

1-308 

40*2 

32*8 

1-007 

1-9 

1-5 

1-820 

41*6 

33*9 

1-014 

2-8 

2-3 

1-332 

43*0 

35*1 

1-022 

3-8 

3-1 

1-345 

44*4 

36*2 

1-020 

4-8 

3-9 

1-357 

45*5 

37-2 

1-037 

5-8 

4-7 

1-370 

46*9 

88*3 

1-045 

6-8 

5-6 

1-383 

48-3 

89*5 

1*062 

7-8 

6-4 

1-397 

49*8 

40*7 

1-000 

8-8 

7-2 

1-410 

61*2 

41*8 

1-067 

9-8 

8-0 

1*424 

62-6 

42*9 

1-074 

10-8 

8-8 

1-438 

54*0 

44*1 

1-08S 

11-9 

9-7 

1-453 

55*4 

45-2 

1-091 

130 

10-6 

1-468 

56*9 

46-4 

1-100 

141 

11-5 

1-483 

58*3 

47*6 

1-106 

15-2 

12-4 

1*498 

59-6 

48*7 

1-116 

16-2 

13-2 

V514 

61*0 

49*8 

1-125 

17-3 

141 

1*530 

62*5 

610 

1-134 

18-5 

151 

1*540 

640 

52-2 

1-142 

19-6 

16-0 

1-563 

65*5 

68*5 

M6S 

20-8 

17-0 

1-580 

67*0 

54-9 

1-162 

22-2 

180 

1-597 

68-6 

560 

1171 

23-3 

19-0 

1-615 

70*0 

571 

1-180 

24-5 

20-0 

1*634 

71-6 

58*4 

1100 

25-8 

211 

1-652 

73*2 

59*7 

1-200 

27-1 

221 

1-671 

74*7 

61*0 

1-210 

28-4 

23-2 

1*691 

76*4 

62*4 

1-220 

29-6 

24-2 

1*711 

78*1 

63*8 

1-231 

310 

25*3 

1-732 

79-9 

65-2 

1-241 

32-2 

26-3 

1*753 

81*7 

66*7 

1-252 

33-4 

27-3 

1*774 

84*1 

68*7 

1-263 

34-7 

28-3 

1*796 

86*5 

70*6 

1-274 

36-0 

29-4 

1-819 

89-7 

73-2 

1-285 

37-4 

80-5 

1*842 

100-0 

81*6 

1-207 

38-8 

31-7 

CompositioxL  The  normal  acid  of  ihe  ep.  gr.  1*842  (1-8485,  Ure)  oonsista  of 
one  moL  of  oxide  80,  and  one  moL  of  water  18  =  98  mol.  wt.  As  the  hydrogen 
acts  the  part  of  a  metal  in  the  oomponnd,  the  systematic  name  would  be  hydrogen 
sulphate.  The  oxide  consists  of  one  atom  of  sulphur  32,  and  three  atoms  of  oxygen 
48=80.  The  ordinary  commercial  acid  consists,  according  to  Phillips,  of  one 
mol.  of  oxide,  and  one  and  a  quarter  mol.  of  water.  The  hydratcd  acid  of  Nord* 
hausen  has  a  density  as  high  as  1*89  or  1*9,  and  consists  of  two  mols.  of  oxide, 
and  one  mol.  of  water  (2S0,  -{-  ^fi)*  '^^^  ^^  u  particularly  adapted  to  the 
purpose  of  dissolving  indigo  for  dyeing  the  Saxon  blue.  When  heated  gently  in  a 
retort,  connected  with  a  dry  and  refrigerated  receiver,  sulphuric  oxide  or  anhydride 
distils  over,  and  the  common  monohydrated  acid  remains  behind.  In  performing 
this  operation,  much  difficulty  ftom  concussion  is  avoided,  and  the  product  of 
oxide  increased,  by  introducing  a  coil  of  platinum  wire  into  the  retort.  The  oxide 
may  also  be  obtained  by  the  action  of  phosphoric  oxide  on  concentrated  sulphuric 
add,  according  to  the  method  of  Oh.  Barreswil.  The  mixture  must  be  made  in  a 
refrigerated  retort,  and  afterwards  distilled  by  a  gentle  heat  into  a  refV^rated  re- 
ceiver. Sulphuric  oxide  {9oUd  sulphuric  acid)  under  18^  C.  (64^  F.)  is  in  small 
colorless  crystals,  resembling  asbestos.  It  is  tenacious,  difficult  to  cut,  and  may  be 
moulded  in  the  fingers  like  wax,  without  acting  on  them.  Exposed  to  the  air,  it 
emits  a  thick  opaque  vapor  of  an  acid  smell.  Above  18^  C.  (64^  F.)  it  is  a  liquid, 
very  nearly' of  the  density  2. 

Xedio^  Proparties.  For  the  therapeutic  powers  and  uses  of  sulphuric  acid,  when 
administered  internally,  see  Aeidum  Stdphuricum  Dilutum.  Externally  it  is  some- 
times  employed  as  a  caustic;  but,  ^m  its  liquid  form,  it  is  veiy  inconvenient  for 
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that  purpose,  and  should  be  applied  with  cautioD.  A  plan,  however,  has  been 
proposed  by  Prof.  Simpson  by  which  it  becomes  very  manageable.  This  consbts  in 
mixing  it  with  dried  and  powdered  sulphate  of  zino  sufficient  to  give  it  a  pasty  con- 
ostence.  MicheTs  Paste  consists  of  strong  sulphuric  acid  three  parts,  and  finely  pow- 
dered asbestos  one  part,  thoroughly  rubb^  together.  When  mixed  with  8atit>n  to 
the  consistence  of  a  ductile  paste,  Yelpeau  found  it  a  convenient  caustic,  not  liable 
to  spread  or  be  absorbed,  and  producing  an  eschar  which  is  promptly  detached. 
Toxicologioal  Ihroperties.  The  symptoms  of  poisoning  by  this  acid  are  the  fol- 
lowing. Burning  heat  in  the  throat  and  stomach,  extreme  fetidness  of  the  breath, 
nausea  and  excessive  vomitings  of  black  or  reddish  matter,  excruciating  pains  in  the 
bowels,  difficulty  of  breathing,  extreme  anguish,  a  feeling  of  cold  on  the  skin,  great 
prostration,  constant  tossing,  convulsions,  and  death.  Sometimes  there  is  no  pain 
whatever  in  the  stomach  ;  sensibility  being  apparently  destroyed  by  the  violence  of 
the  caustic  action.  The  intellectual  faculties  remain  unimpaired.  Frequently  the 
uvula,  palate,  tonsils,  and  other  parts  of  the  fauces  are  covered  with  black  or  white 
sloughs.  The  treatment  consists  in  the  administration  of  large  quantities  of  mag- 
nesia, or,  if  this  be  not  at  hand,  of  solution  of  soap.  The  safety  of  the  patient  de- 
pends upon  the  greatest  promptitude  in  the  application  of  the  antidotes.  After  the 
poison  has  been  neutralized,  mucilaginous  and  other  bland  drinks  must  be  taken 

fireely. 

The  holes  burnt  in  linen  by  sulphuric  acid,  so  long  as  the  texture  is  undisturbed, 
are  distinguished  from  those  produced  by  red-hot  coals,  by  the  paste-like  oharaoters 
of  their  edges. 

Uses  in  the  Arts.  Sulphuric  acid  is  more  used  in  the  arts  than  any  other  acid. 
It  is  employed  to  obtain  manv  of  the  other  acids ;  to  extract  soda  from  common 
salt ;  to  make  alum  and  sulphate  of  iron ;  to  refine  petroleum  and  paraffin ;  to 
decompose  the  neutral  fats ;  to  dissolve  indigo ;  to  prepare  skins  for  tanning ;  to 
prepare  phosphorus,  chlorinated  lime,  sulphate  of  magnesium,  etc.  The  arts  of 
bleaching  and  dyein&(  cause  its  principal  consumption. 

Off.  Pr^»  <^nd  Pharm.  Utes,  Acidum  Suiphuricum  Aromaticum ;  Acidum  Sui- 
phuricum Dilutum ;  Acidum  Hydrocyanicum  Dilutum ;  Acidum  Sulphurosum ;  Ohio- 
roformum  Purificatum ;  Ferri  Sulphas  Precipitatus ;  Olycyrrhizinum  Ammoniatum  ; 
Hydrargyri  Subsuiphas  Flavus ;  Liquor  Ferri  Subsulphatis ;  Liquor  Ferri  Tersul- 
phatis ;  Oleum  ^thereum ;  Pyroxylinum  ;  Spiritus  ^theris  NitrosL 

Off,  Prep,  Br.  Acidum  Suiphuricum  Aromaticum ;  Acidum  Sulphnricum  Di- 
lutum ;  Infusum  Rosse  Acidum. 

Off.  StUphatet,  Br.  Alumen;  Alumen  Exsiooatum;  Atropinsd  Sulphas;  Be- 
berinsB  Sulphas ;  Calcii  Sulphas ;  Cinchonidin»  Sulphas ;  Cupri  Sulphas ;  Liquor 
Ferri  Persulphatis ;  Ferri  Sulphas ;  Ferri  Sulphas  Exsiocata ;  Ferri  Sulphas  Gran- 
ulata;  Hydrai^ri  Persulphas;  Magnesii  Sulphas;  Morphin»  Sulphas;  Potassii 
Sulphas ;  Quininse  Sulphas ;  Sodii  Sulphas ;  Zinci  Sulphas. 

ACIDUM  SULPHURICUM  AROMATICUM.  U.S.,  Br.    AromaJtic 

Sulphuric  Add. 

(Xg'j-DtJM  StJL-PHU'BJ-CtJM  XIU^-MXT'I-CCM.) 

Tinotun  Aromatioa  Aoida,  P,  Q.  y  Elixir  Vitrioli  MyDsiohti  G.;  Elixir  of  Vitriol ;  Elixir  ▼!- 
triolique,  Teinture  (alcool6)  aromatiqae  sulphuriqae,  Fr,;  Saare  Aromatisohe  Tinctur,  Mynsieht'i 
Elixir,  G, 

**  Sulphuric  Acid,  two  hundred  parts  [or  two  fluidounces]  ;  Tincture  of  Ginger, 
forty -five  parts  [or  one  fluidounoe]  ;  Oil  of  Cinnamon,  one  part  [or  nine  minims]  ; 
Alcohol,  a  sitfficietU  quantify ^  To  make  one  thousand  parts  [or  twenty  fluidounces]. 
Add  the  Sulphuric  Acid  gradually  to  seven  hundred  (700)  parts  [or  sixteen  fluid- 
ounces]  of  Alcohol,  and  allow  the  mixture  to  cool.  Then  add  to  it  the  Tincture 
of  Ginger  and  the  Oil  of  Cinnamon,  and  afterward  enough  Alcohol  to  make  the 
product  weigh  one  thousand  (1000)  parts  [or  measure  twenty  fluidounces]."   U.  & 

''  Strong  Tincture  of  Ginger,  2  fl.  oss.  [Imp.  meae.]  (or  1  fl.  part) ;  Spirit  of 
Cinnamon,  2  fl.  ozs.  [Imp.  meas.]  (or  1  fl.  part) ;  Rectified  Spirit,  36  fl.  obs.  [Imp. 
meas.]  (or  18  fl.  parts)  ;  Sulphuric  Acid,  3  fl.  ozs.  [Imp.  meas.]  or  2419  grs.  (or 
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lift.  part).  Hiz  the  snlphurio  acid  gradually  with  the  spirit,  and  add  the  spirit  of 
QiDDamoD  and  tiDCture  of  ginger."  Br. 

*'  It  should  be  preserved  in  glass-stoppered  bottles.  Aromatic  Sulphuric  Acid  has 
the  sp.  gr.  0-955,  and  contains  about  20  per  cent,  of  officinal  Sulphuric  Acid,  partly 
in  the  form  of  Ethyl-sulphuric  Add.  On  diluting  9-8  Gm.  of  Aromatic  Sulphuric 
Add  with  20  volumes  of  Water,  and  filtering,  the  filtrate  (with  washings)  should 
require  for  complete  neutralization  not  less  than  36  C.c.  of  the  volumetric  solution 
of  soda."   U.S. 

The  spedfic  gravity  of  the  British  preparation  is  0*911,  and  195  grains  by  weight 
require  for  neutralisation  500  grain-measures  of  the  volumetric  solution  of  sodoj 
corresponding  to  about  12*5  per  cent,  of  real  sulphuric  add.  Six  fluidrachms  con- 
tain about  37'5  grains  of  real  acid,  H^SO^. 

The  formula  adopted  at  the  last  revision  of  the  U.  S.  Pharmacopoeia  was  that 
recommended  by  Thomas  N.  Jamieson,  A.  J.  P.y  1867,  p.  201.  The  change  in  the 
appearance  and  properties  from  the  preparation  of  the  U.  S.  P.  1870  was  so  marked 
that  the  wisdom  of  making  so  radical  a  change  was  doubted.  Experience  has  proved, 
however,  that  the  new  preparation  has  not  the  same  tendency  to  precipitate,  and 
the  lightness  in  color  has  thus  been  offset  by  this  more  substantial  advantage.  The 
British  formula  has  also  been  remodelled  to  accord  with  that  of  the  United  States. 

Propeitias.  Aromatic  sulphuric  add  of  the  older  Pharmacopoeias  was  of  a  deep 
reddish  brown,  but  it  is  a  straw-colored  liquid  when  freshly  prepared  according  to 
the  direction  of  the  U.  S.  Pharmacopoeia  of  1880,  of  a  peculiar  aromatic  odor,  and, 
when  sufficiently  diluted,  of  a  grateful  add  taste.  It  has  been  supposed  by  some 
to  contain  ethylic  ether  or  sulphovinic  acid,  its  main  ingredients  justifving  such  a 
sufipicion ;  but  the  late  Dr.  Duncan,  of  Edinburgh,  who  originally  held  this  opinion, 
satisfied  himself  that  the  alcohol  and  sulphuric  acid,  in  the  proportions  here  em* 
ployed,  do  not  generate  a  single  partide  of  ethylic  ether ;  and  Prof.  Attfield  has 
shown  that  there  is  no  ethyl-sulphuric  acid  in  the  offidnal  preparation.  {P,  J.  Tr.^ 
1869,  p.  471.)  It  cannot,  however,  be  viewed  merdy  as  a  sulphuric  add  diluted 
with  alcohol  and  containing  the  essential  oils  of  ginger  and  cinnamon,  for  the  dif- 
ference in  odor  between  fresh  and  old  preparations  is  quite  marked,  and  a  peculiar 
and  agreeable  ethereal  odor  is  developed  oy  age.  Samples  of  fresh  aromatic  sul- 
phuric acid  as  well  as  older  specimens  have  been  assayed  by  E.  W.  Clark,  and  all  were 
found  to  be  more  or  less  deficient  in  sulphuric  acid ;  the  inference  is  quite  clear  that 
there  is  some  decomposition  of  sulphuric  add  in  the  preparation  upon  keeping. 
(^Pharm.  Era,  1887,  p.  69.) 

Medical  Ptoperties  and  TTses.  This  valuable  preparation,  commonly  called 
tlkcir  o/vitrioly  is  a  simplification  of  Mynncht's  acid  elixir.  It  is  tonic  and  astrin- 
gent, and  affi>rds  an  agreeable  form  of  sulphuric  add  for  administration.  It  acta 
precisely  as  does  the  Acidum  Sulphuricwm  DUutwn.  The  dose  is  from  ten  to 
thirty  drops  (0*6-1-9  C.c.),  in  a  wineglassful  of  water,  repeated  two  or  three  times 
a  day.     Care  must  be  taken  that  the  teeth  are  not  injured. 

Off.  Prep.    Infusum  Cinchonse. 

Off.  Prep.  Br.  Infusum  Cinchonse  Acidum. 

ACIDUM  SULPHURICUM  DILUTUM.  V.S.yBr.  IHMed  Sulphuric 

Add. 

{iQ'l-DiSV.  St^L-PHU'BI-cCM  DJ-LU'Tt^H.) 
Aetde  snlphariqne  dila6,  Fr,;  VerdUnnte  Sohwefelsaure,  0. 

'^Sulphuric  Acid,  one  part  [one  fluidouncel;  Distilled  Water,  nine  parts  [six- 
teen and  a  half  fluidounces].  Pour  the  Acid  gradually,  with  constant  stirring, 
into  the  Distilled  Water,  and  preserve  the  product  in  glass-stoppered  bottles. 
Dilated  Sulphuric  Add  contains  10  per  cent,  of  officinal  Sulphuric  Acid,  and  has 
the  sp.  gr.  1*067  nearly.  It  should  respond  to  the  same  reactions  and  tests  as 
Sulphuric  Add.  To  neutralize  9*8  Om.  of  diluted  sulphuric  acid  should  require 
19-2  to  20  C.c  of  the  volumetric  solution  of  soda.'*   U.  S. 

<*  Take  of  Sulphuric  Add  7  fluidounces  [Imperial  measure] ;  Distilled  Water  a 
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mfficimcy.  Dilute  the  acid  with  77  flaidoonoes  of  the  Water,  and  when  the  mix- 
ture has  cooled  to  60^  add  more  Water,  so  that  it  shall  measure  83i  flmdouiioes 
[Imp.  meas.1.    Or  as  follows: 

<<  Take  of  iSulphuric  Acid  1350  grains;  Distilled  Water  a  mfficieney.  Weigh  the 
Add  in  a  glass  nask,  the  oapaoitr  of  which,  to  a  mark  on  the  neck,  is  one  pint  [Imp. 
meas.],  then  gradually  add  Distilled  Water  until  the  mixture,  after  it  has  heen  shaken 
and  cooled  to  60°,  measures  a  pint  [Imp.  meas,].  Sp.  gr.  1*094.  Six  fluidrachms 
[Imp.  meas.]  or  359  grains  hy  weight  require  for  neutralization  1000  grain-measures 
of  the  vohimetrie  tohUion  o/sodoy  corresponding  to  13*65* per  cent,  of  real  sulphuric 
acid.  Six  fluidrachms,  therefore,  contain  half  a  molecular  weight  in  grains  (49)  of 
real  sulphuric  acid  rH,SO.).''  Br, 

This  preparation  is  sulphuric  acid  diluted  to  such  an  extent  as  to  make  it  con- 
venieot  for  prescription.  It  is  not  exactly  coincident  in  strength  as  directed  in  the 
two  Pharmaoopoeiaa,  the  U.  S.  acid  heing  weaker  than  the  British,  and  slightly 
weaker  than  that  formerly  officinal ;  but  the  difference  is  not  so  great  as  to  he  of 
practical  importance.  The  strong  acid  is  added  gradually  to  the  water,  to  guard 
against  the  too  sudden  production  of  heat,  which  might  cause  the  fracture  of  the 
vessel.  During  the  dilution,  when  commercial  sulphuric  acid  is  used,  the  liquid 
becomes  slightly  turbid,  and  in  the  course  of  a  few  days  deposits  a  grayish  white 
powder,  which  is  sulphate  of  lead,  and  from  which  the  dUuted  acid  should  be  poured 
off.  This  noxious  salt  is  thus  got  rid  of ;  but  sulphate  of  potassium,  another  im- 
purity in  the  strong  acid,  still  remains.  The  presence  of  a  little  sulphate  of  potas- 
sium will  do  no  harm  ;  but,  if  it  should  be  fraudulently  introduced  into  the  strong 
acid  to  increase  its  specific  gravity,  its  amount  may  be  ascertained  by  saturating  the 
acid,  after  dilution,  with  ammonia,  and  expelling  by  a  red  heat  the  sulphate  of  am- 
monium formed.  Whatever  sulphate  of  potassium  is  present  will  remain  behind. 
If  the  directions  of  the  Pharmacopceias  are  strictly  carried  out,  and  the  kind  of 
sulphuric  acid  is  used  which  is  known  in  commerce  as  chemically  pure,  responding 
Co  the  tests  given  under  the  head  of  Acidum  Sulphuricum^  the  officinal  manipula- 
tions will  be  all-sufficient 

Medical  Properties  and  XTses.  Diluted  sulphuric  acid  is  tonic,  refrigerant,  and 
astringent.  It  is  given  in  typhoid  fevers,  and  often  with  advantage.  In  the  conva- 
lescence from  protracted  fevers  it  acts  beneficially  as  a  tonic,  exciting  the  appetite 
and  promoting  digestion.  As  an  astringent,  it  is  employed  in  colliquative  sweats^ 
passive  hemorrhages,  and  diarrhceas  dependent  on  a  relaxed  state  of  the  mucoua 
membrane  of  the  intestines,  i.e.,  in  serous  diarrhoeas.  In  1851,  Mr.  Buxton,  of 
London,  called  attention  to  its  great  value  in  choleraic  diarrhceas ;  his  asserUons  have 
received  abundant  confirmation  both  in  this  country  and  in  England.  (See  Med.  Times 
and  Gaz,y  Oct.  1853;  Med,  and  Swrg.  Rep.,  ix.  199 ;  Phila.  Med,  Times,  iii.  649.) 
In  incipient  cholera  it  is  an  efficient  remedy ;  diluted  with  water,  it  may  be  given 
every  twenty  minutes  in  ordinary  cases,  every  quarter  of  an  hour  in  severe  cases. 
For  bilious  diarrhoea  the  acid  is  not  a  suitable  remedy.  In  calculous  affections  at- 
tended with  phosphatic  sediments  it  is  the  proper  remedy,  being  preferable  to  hydro- 
chloric acid,  as  less  apt,  by  continued  use,  to  disorder  the  stomach.  The  dose  is  from 
ten  to  thirty  drops  (0*6-1*9  C.c),  three  times  a  day,  in  a  wineglassful  of  plain  or 
sweetened  water.  It  is  added  with  advantage  to  infusions  of  cinchona,  the  oiganio 
alkalies  of  which  it  tends  to  hold  in  solution.  As  it  is  apt  to  injure  the  teeth,  it  is 
best  taken  by  sucking  it  through  a  glass  tube  or  quill.  It  is  much  less  used  in  the 
United  States  than  the  elixir  of  vitriol.  An  elegant  form  of  administration  is  the 
Compound  Infusion  of  Roses,  IT.S,  1870. 

Off.  Prep.   Antimonium  Sulphuratum. 

d^.  Pr^.  Br.   Inftisum  Born  Acidum. 

ACIDUM  SULPHUROSUM,  U.  8.,  Br.    Suiphurms  Add. 

(XQ^-DtJM   SttL-PHi-BOTBtM.) 
Acide  sulfurenz,  Fr. ;  Sohweflige  S'iure,  G. 

"A  liquid  composed  of  about  3*5  per  cent,  of  Sulphurous  Acid  Gks  [SO, ;  64. — 
SO,*,  32],  and  about  96*5  per  cent,  of  Water.''  U.S.    ** Sulphurous  acid  gas,  or 
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satpbarooB  anhydride,  SO,,  dinolTed  in  water,  and  oonstitnting  5  per  cent,  bj  weight 
of  the  solution  ;  eqairalent  to  6*4  per  cent  of  real  salphnrona  aoid,  H,SO,."  Br, 
**  Solphnrio  Aoid,  fourteen  parts  [or  five  flaidounoes] ;  Charcoal,  in  coarse  powder, 
two  parts  [or  one  and  one-qnarter  onncea,  av.]  ;  DiBtilled  Water,  otie  hundred  parts 

Sor  four  pints].  Poar  the  Acid  npon  the  Charcoal  which  has  been  preTious) j  intro- 
ineed  into  a  glass  flask,  and  mix  the  two  well  together.  By  means  of  a  glass  tube 
and  well-fitting  corks,  connect  the  flask  with  a  wash-bottle,  which  is  one-third  filled 
with  water,  and  fitted  with  a  cork  having  three  perforations.  Into  one  of  these 
perorations  insert  a  safety  tube,  which  should  reach  nearly  to  the  bottom  of  the 
bottle ;  into  the  remaining  perforation  fit  a  glass  tube,  and  connect  it  with  a  bottle 
which  is  about  three-fourths  filled  by  the  Distilled  Water.  This  tube  should  dip 
about  an  inch  below  the  surface  of  the  water.  By  means  of  a  second  tube  con- 
nect this  bottle  with  another  bottle  containing  a  dilute  solution  of  carbonate  of  so- 
dium, to  absorb  any  gas  which  may  not  be  retained  by  the  distilled  water.  Having 
ascertained  that  all  the  connections  are  air-tight,  apply  a  moderate  heat  to  the  fiask 
ontil  the  evolution  of  gas  has  nearly  ceased,  and,  during  the  passage  of  the  gas,  keep 
the  bottle  containing  the  Distilled  Water  at  or  below  10'^  C.  (50''  F.)  by  surrounding 
it  with  oold  water  or  ice.  Finally,  pour  the  Sulphurous  Acid  into  glass-stoppered, 
dark  amber-colored  bottles,  and  keep  them  in  a  cool  and  dark  place."   U.  & 

''Take  of  Sulphuric  Acid  /owr  Jluidounees ;  Wood  Charcoal,  broken  into  small 
pieces,  tme  ounce;  Water  tux>  Jhddounees ;  Distilled  Water  thirty  Jluidounces, 
Put  the  Charcoal  and  the  Sulphuric  Acid  into  a  glass  flask,  connected  by  a  glass  tube 
with  a  wash-bottle  containing  the  two  fluidounces  of  Water,  whence  a  second  tube 
leads  into  an  [Imperial]  pint  bottle  containing  the  Distilled  Water,  to  the  bottom 
of  which  the  gas-delivery  tube  should  pass.  Apply  heat  to  the  flask  until  gas  is 
erolved,  which  is  to  be  conducted  through  the  Water  in  the  wash-bottle,  and  then 
into  the  Distilled  Water,  the  latter  being  kept  cold,  and  the  process  being  continued 
until  the  bubbles  of  gas  pass  through  the  solution  undiminished  in  size.  The  product 
should  be  adjusted  to  the  strength  above  mentioned  (6*4  per -cent,  of  real  sulphurous 
acid,  H^O,)  by  the  method  described  in  the  following  paragraph,  and  be  kept  in 
a  stoppered  bottle  in  a  cool  place.'*  Br.  ^^  64  grains  by  weight  of  it  mixed  with 
one  pint  [Imp.  meaa.]  of  recently  boiled  and  cooled  distilled  water  and  a  little 
mucilage  of  starch  do  not  acquire  a  permanent  blue  color  with  the  volumetric  solu- 
turn  of  iodine  until  1000  grain-measures  of  the  latter  have  been  added."  Br. 

The  processes  of  the  two  Pharmacopoeias  are  essentially  the  same,  and  both  are 
based  upon  that  of  Wittstein.  The  sp.  gr.  of  the  U.  S.  preparation  is  about  1*022, 
of  the  British,  1025. 

The  rationale  of  the  process  is  simple.  When  the  sulphuric  add  (H^SO^)  and 
charcoal  are  heated  together,  two  molecules  of  the  former  give  up  each  an  atom  of 
Giygen  to  the  latter,  and  there  are  thus  produced  sulphurous  and  carbonic  acid  gases, 
which,  having  been  first  passed  through  a  wash-bottle  containing  a  little  water  to 
absorb  impurities,  are  received  into  the  distilled  water,  where  the  sulphurous  acid 
is  absorbed,  whibt  the  greater  part  of  the  carbonic  acid  escapes,  4H,S0^-fC,= 
2CO,-f-4H,0-f-4SO,.  The  excess  of  sulphurous  acid  gas  which  escapes  absorp- 
tion is  in  the  U.  S.  process  received  into  a  solution  of  carbonate  of  sodium,  and 
condensed.  In  the  Br.  process  the  point  of  saturation  is  roughly  indicated  by  the 
bubbles  formed  by  the  escape  of  the  gas  from  the  distilled  water  being  equal  in  sixe 
to  those  formed  in  the  wash-bottle.  If  there  be  any  difficulty  in  getting  the  8olu> 
tion  up  to  the  ofllcioal  strength,  the  proportionate  amount  of  sulphuric  acid  and  of 
charcoal  should  be  increased,  and  care  exercised  that  the  gas  pass  through  the 
water  in  an  abundant  stream.  The  direction  to  keep  the  acid  in  well-stoppered 
bottles,  in  a  cool  place,  is  necessary  in  consequence  of  the  strong  tendency  of  the 
gas  to  escape  and  to  undergo  oxidation.  An  incidental  advantage  of  the  U.  S. 
process  is  the  production  of  sulphite  of  sodium.  Old  sulphurous  acid  often  con- 
tains sulphuric  acid,  which  may  be  nearly  all  removed  by  the  cautions  addition  of 
sulphite  of  barium  and  the  removal  by  filtration  of  the  precipitated  sulphate. 

Aooording  to  Mr.  W.  L.  Scott  {P.  J.  Tr.,  Oct  1869,  p.  217),  the  best  results  are 
obtained  when  sulphuric  aoid  containing  75  per  cent  of  anhydrous  acid  ..is  em«> 
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ployed ;  when  a  too  eonoentrated  aoid  la  used,  a  part  of  it  ia  entirely  redaoed  and 
Bolphur  deposited,  while  a  too  dilute  acid  caoaes  the  eyolution  of  sufpharetted  hy- 
drogen. The  same  authority  also  affirms  that  a  purer  gas  is  obtained  by  pladng  a 
little  sulphite  of  lead  and  a  few  pieces  of  charcoal  in  the  waah-bottles. 

Prof  F.  C.  Calvert  gives  a  process  for  preparing  this  acid  on  a  large  scale,  by 
which  he  avoids  all  the  inconveniences  usually  attendant  on  its  mani:£ustare,  and 
has  prepared  thousands  of  gallons  daily  of  a  saturated  solution.  It  consists  in  burn- 
ing sulphur  in  a  small  furnace,  and  conducting  the  acid  gas  through  earthenware 
tubes  surrounded  with  water  so  as  to  cool  them.  The  gas  is  then  made  to  aaoend 
through  a  wooden  tube  40  feet  high  and  about  4  feet  wide,  sometimes  called  a  coke 
scrubber,  filled  with  pumice  stone  previously  washed  first  with  hydrochloric  acid  and 
then  with  water.  A  obtain  amount  of  water  b  introduced  into  the  tube  from 
above,  which,  in  its  descent,  meets  and  dissolves  the  gas,  and  runs  out  saturated 
irom  the  bottom  of  the  tube  into  an  air-tight  reservoir.  (P.  J.  2V*.,  zvii.  512.) 
Where  sulphurous  acid  is  to  be  used  as  a  disinfectant,  bbulphido  of  carbon,  either 
pure  or  mixed  with  petroleum,  may  be  burned  in  the  room  to  be  disinfected. 
Keates  (C%em.  News^  Dec.  8, 1876)  suggesta  the  use  of  a  suitable  lamp.^  Stevenson 
uses  an  open  copper  dish  or  porcelain  capside,  and  simply  ignites  the  liquid :  care 
should  be  used,  however,  as  the  bisulphide  is  very  inflammable  and  volatile.  A 
purer  sulphurous  aoid  than  the  offidnid  may  be  made  by  John  Kennedy's  process, 
that  of  reducing  sulphuric  acid  with  metallic  copper  and  passing  the  gas  through  a 
cylinder  containing  lumps  of  moist  charcoal  and  then  through  a  wash-bottle.  The 
by-product  is  available  as  sulphate  of  copper.  (A  Jl  P.,  1886,  p.  226.) 

Properties.  The  officinal  sulphurous  acid  is  a  strong  solution  of  aulphurous  oxide 
gas.  The  oxide  is  an  irrespirable  gas,  of  a  suffocating  odor  familiar  to  eveiy  one 
as  that  of  burning  sulphur,  which  is  converted  into  it  by  combustion.  If  inhaled  in 
the  concentrated  state,  it  proves  fataL  Cold  reduces  it  to  a  colorless  liquid,  which 
boils  at  — 10-5*»  C.  (131°  P.).  It  has  the  sp.  gr.  2*21,  Uquefies  at  —10°  C.  (14*> 
F.),  has  a  strong  acid  reaction,  extinguishes  burning  bodies,  has  the  power  of  bleach- 
ing many  colored  substances,  and  has  a  strong  affinity  for  oxygen,  with  which  it 
combines  in  the  presence  of  water,  forming  sulphuric  acid.  Water  at  18°  G.  (65^ 
F.)  takes  up  about  50  volumes  of  gas,  and  the  solution  has  the  sp.  gr.  1*04.  (^Brande 
and  Taylor.)  Liquefied  sulphurous  acid  gas  (oxide)  is  now  manumctured  by  Piotefc 
in  Geneva,  and  is  sent  into  commerce  in  copper  cylinders.  It  also  forms  the  basis  of 
the  Pictet  ice-making  process.  The  Pictet  machines  are  constructed  to  use  either 
the  pure  SO,  or  the  '^Pictet  fluid,"  a  mixture  of  compressed  carbon  dioxide  and 
sulphur  dioxide. 

The  following  table,  founded  on  the  researches  of  Mr.  Scott  {Phann.  Jaum,,  xL 
218),  gives  the  strength  of  acids  of  various  specific  gravity. 


PerOmt. 
ofSOi. 

Sp.  Gr.  at  60^. 

Per  Cent, 
of  8(V 

Sp.  Gr.  at  Wfi, 

Per  Gent 
of  80|. 

Sp.  Gr.  at  KP, 

6 

6*6 
0 
6*6 

1*0275 
1*0S02 
1*0828 
1*0353 

7 

7*6 
8 
8-5 

1*0377 
1*0401 
1*0426 
1*0450 

9 

9*6 

10 

1*0474 
1*0497 
l-052a 

Sulphurous  acid  sometimes  exists  as  an  impurity  in  hydrochloric,  acetic,  and 
other  acids  ;  according  to  P.  Schweitser,  the  minutest  quantity  may  be  detected  by 
dissolving  line  in  the  suspected  acid ;  when,  if  sulphurous  add  be  present,  the  odor 
of  sulphuretted  hydrogen  will  be  at  once  perceived.  ( Chem.  Newsy  xxiii.  293.) 

Officinal  sulphurous  acid  is  a  colorless  liquid,  having  the  smell  of  burning  aol- 
phur,  and  a  sulphurous  somewhat  astringent  taste.  When  exposed  to  the  air  it 
slowly  absorbs  oxygen,  with  the  formation  of  sulphuric  acid,  and  acquires  a  acrar 
taste,  and  the  prc^rtj  of  changing  vegetable  blues  to  red.  When  kept  in  doeed 
vessels  exposed  to  the  sunlight,  a  portion  of  it  is  decomposed,  sulphur  being  de* 
posited  and  sulphuric  acid  formed  by  the  union  of  the  liberated  oxygen  with 
other  portions  of  ^ke  add.  {A,  J.  P..  xlii.  352.)     It  should  be  entirely  volatiliied 
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bj  beat.  It  deooloriiee  iodiDe  by  producing  bydriodio  aoid,  and  on  this  fact  ia 
based  the  Br.  test  before  given.     It  decompoaes  the  bone  phosphate  of  calcium. 

'*  A  ocdorless  liquid,  of  the  characteristic  odor  of  burning  sulphur,  a  very  acid,  sul- 
phurous taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1 '022-1  023.  By.  heat  it  is 
completely  voLatiliied.  Litmus  paper  brought  in  contact  with  the  acid  is  at  first 
turned  rMl,  and  aflerward  bleached.  On  pouring  a  few  drops  of  the  acid  into  a 
teat  tube  containing  dOuted  hydrochloric  add  and  some  test  linc,  a  gas  is  evolved 
which  blackens  paper  wet  with  solution  of  acetate  of  lead.  If  to  10  C.c  of  sul* 
pburous  acid  there  be  added  1  C.c.  of  diluted  hydrochloric  acid,  followed  by  1  C.c. 
of  test-solution  of  chloride  of  barium,  not  more  than  a  very  slight  turbidity  should 
be  ]Hroduoed  (limit  of  sulphuric  acid).  If  1-28  Qm.  of  sulphurous  acid  be  diluted 
with  20  volumes  of  water  and  a  little  gelatiniced  starch  be  added,  at  least  14  Co. 
of  the  Toluraetric  solution  of  iodine  should  be  required,  before  a  permanent  blue  tint 
is  developed.'*   U.  S^ 

Kedieial  Pn^iertida  and  Uses.  Sulphurous  acid  has  been  introduced  into  use  in 
coneequeDoe  of  its  fatal  influence  upon  the  lower  foims  of  animal  and  vegetable  life. 
It  is  sappoaed  to  be  thus  destructive  by  its  anti-oxygenizing  or  reducing  influence ; 
Bofibcating  organic  beings  by  denying  them  the  oxygen  necessary  to  their  existence  ; 
bat  it  probably  acts  also  by  a  physiological  property  independently  of  its  mere 
chemidu  eflfect.  It  is  perhaps  by  the  same  property  that  it  prevents  fermentation, 
destroying  the  microscopic  organisms  essential  to  that  process.  In  reference  to  its 
para8itici&  property,  it  was  brought  before  the  notice  of  the  profession  by  Dr. 
Jenner  of  London ;  though  to  Prof.  Oraham,  we  believe,  belongs  the  first  sugges- 
tiui  of  its  applicability  to  such  purposes.  In  pyrosis  and  in  cases  of  sarcinas  ven* 
irieuli  it  may  be  taken  internally ;  but  one  of  the  sulphites,  as  sulphite  of  sodium, 
is  perhaps  preferable  for  the  purpose,  as  it  yields  the  acid  always  by  decomposition 
in  the  stomach.  Br.  Robt  Bird  affirms  that  it  is  a  powerful  antipyretic.  (Amer. 
Jowm,  Med,  ScL,  Iviii.  236.)  As  an  external  application,  it  is  used  in  psora,  the 
difi^^eat  forms  of  porrigo,  triohoais  of  the  scalp,  pityriasis  versicolor,  and  the  thrush 
of  children, — all  parasitic  affections,  either  animalcular  or  cryptogamous,  generally 
yielding  to  it,  if  proper  care  be  taken,  by  previous  removal  of  the  scabs  or  scales, 
to  bring  it  into  contact  with  the  morbific  cause.  The  dose  for  internal  use  is  a 
floidraebm  (3-75  C.c),  largely  diluted  with  water.  When  locally  used  it  should 
be  dilated  with  two  or  three  measures  of  water  or  of  glycerin,  and  applied  as  a 
lotion,  or  by  doths  wet  with  it,  or  in  the  form  of  cataplasm.  Dr.  James  Dewar, 
of  Kirkaldy,  has  found  very  great  advantage  from  the  inhalation  of  sulphurous 
add,  in  the  form  of  the  fumes  of  burning  sulphur,  in  typhus  and  typhoid  fevers, 
scarlatina,  diphtheria,  catarrhal  fever,  hay  fever,  gout,  and  rheumatism.  (JV.  O.  Med, 
mid  Stay.  Joum.^  1867,  p.  523 ;  from  Dub.  Med.  Press,  Sept.  5,  1866.)  Dr. 
Hjatelin  believes  that  he  arrested  an  epidemic  of  smallpox  by  the  free  use  of  the 
acad  as  a  disinfectant.  (Brii,  Med,  Joum.,  1871,  ii.  519.)  According  to  Rabuteau 
(iVetf^a  Rmertj  xviii.  307),  in  the  system  sulphurous  aoid  and  the  sulphites  are 
eooTerted  mto  eulphuiio  aoid  and  sulphates. 

ACIDUM  TANNICUM.  U.  8.,  Br.     Tannic  Aoid. 

Gu  Hi6  O9  (chiefly) ;  322.     (  X^I-dOm  tAh'NI-cCm.)  C»  Hio  Ois ;  822. 

Tmanin,  Bigallie  Aoid,  Addam  Oftllo-tanniouin,  T&nninum;  Acide  tannique,  Tannin,  Fr,/ 
GerbfAore,  Tannin,  0. 

^  An  add  eztractod  from  galls."  Br. 

**  Galls  in  powder,  Ether,  of  each  a  sufficient  quantity.  Expose  the  powdered 
galls  to  a  damp  atmosphere  for  two  or  three  days,  and  afterwards  add  sufficient  ether 
to  imn  a  soft  paste.  Let  this  stand  in  a  well-closed  vessel  for  twenty-four  hours, 
then,  having  quickly  enveloped  it  in  a  linen  cloth,  submit  it  to  strong  pressure  in  a 
suitable  press,  so  as  to  separate  the  liquid  portion.  Reduce  the  pressed  cake  to 
powder,  mix  it  with  sufficient  ether,  to  which  ono-sixteenth  of  its  bulk  of  water 
baa  been  added,  to  form  again  a  soft  paste,  and  press  this  as  before.  Mix  the  ex- 
pressed liquids,  and  expose  the  mixture  to  spontaneous  evaporation  until,  by  the 
aid  aobeequently  of  a  httle  heat,  it  has  acquired  the  consistence  of  a  soft  extract; 
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then  place  it  on  earthen  plates  or  dishea,  and  dry  it  in  a  hot-air  chamber  at  a  tem* 
perature  not  exceeding  212*^  F.  (100**  0.\"  Br.* 

The  British  Pharmacopoeia  has  adoptea  a  process  which  is  almost  identical  with 
that  of  the  U.  S.  P.  1870,  both  being  essentially  the  process  of  Leoonn^  modi- 
fied by  Domini,  which  has  been  substituted,  in  the  existing  Pharmacopoeias,  for 
that  of  Pelonze  preyionsly  employed  in  both. 

While  the  Pelonse  process  yields  the  tannic  acid  probably  in  a  somewhat  purer 
state  than  Leconnet's,  it  is  less  easy  of  performance,  and  much  less  produotiTe ;  and 
the  product  of  the  existing  formula  is  sufficiently  pure  for  all  practical  purposes. 
The  addition  of  a  little  alcohol,  8  per  cent,  for  example,  to  the  ethereal  meostmum, 
still  further  increases  the  product,  and,  we  are  informed,  is  practised  to  a  ooosider- 
able  extent ;  but  we  doubt  the  propriety  of  'this  deviation  from  the  directions 
given  in  the  process,  as  the  resulting  product  may  not  be  in  all  respects  identieal. 
There  appear  to  be  two  coloring  principles  in  galls,  one  soluble  in  ether  and  not  in 
alcohol,  the  other  in  alcohol  and  not  in  ether.  Hence,  while  the  tannic  acid,  in 
whichever  way  procured,  is  yellowish,  that  obtained  by  ether  has  a  greenish  tint, 
while  that  obtained  by  the  addition  of  alcohol  is  slightly  brownish.  In  consequence 
of  the  mode  in  which  the  acid  is  dried,  in  thin  layers,  on  tinned  or  glass  plates,  and 
equally  exposed  to  heat  above  and  bdow,  it  froths  up  on  the  escape  of  the  ether, 
and  concretes  in  a  soft,  cellular,  friable  form,  which  is  strikingly  cnaraderistio  of 
the  preparation  made  in  strict  accordance  with  the  formula. 

From  a  superficial  examination  of  this  process,  it  might  appear  that  the  result 
can  be  nothing  more  than  an  ethereal  extract ;  but  it  is  necessary  that  the  ether 
employed  should  contain  water,  as  it  is  directed  to  be  washed ;  and  yet  the  quantitj 
of  water  is  so  small  that  it  can  hardly  operate  by  its  mere  solvent  power.     The  oir- 
cumstances  attendant  upon  the  process  of  Pelouse  afibrd  the  means  of  a  satisfactory 
explanation,  which  was  first  suggested  by  M.  Beral.    In  this,  the  powdered  galls  are 
submitted  to  percolation  by  watered  ether,  and  the  liquid  which  passes  separates 
into  two  layers,  a  heavier  which  sinks  to  the  bottom  and  a  lighter  which  floats  upon 
the  surface.     It  is  the  heavier  which  contains  the  tannic  acid,  and  from  which  it  is 
obtained  by  evaporation.     The  most,  probable  explanation  is  that  ether,  water,  and 
tannic  acid  unite  to  form  a  definite  compound,  in  which  the  affinities  are  too  f^ble 
to  resist  the  tendency  of  the  ether  to  rise  in  vapor,  and  which  is,  therefore,  deoom- 
posed  by  its  evaporation.     The  proportion  of  the  menstruum  to  the  galls  is  very 
small,  much  smaller  than  would  be  employed  to  obtain  an  extract ;  and  Uie  whole  or 
nearly  the  whole  of  both  liquids  is  probably  occupied  in  the  formation  of  the  definite 
compound  referred  to,  thus  leaving  little  or  none  to  act  merely  as  solvents.     Heoee 
the  exclusion  from  the  resulting  acid,  in  great  measure,  of  the  other  soluble  con- 
stituents of  the  galb ;  and  the  slight  amount  of  impurity  really  present  in  the  send 
is  probably  owing  to  the  action  of  that  small  quantity  of  the  menstruum  not  oocn- 
pied  in  forming  the  liquid  compound.     Opinion  is  not  altogether  united  in  this 
explanation }  but  it  is  that  which  appears  to  us  the  best  to  account  for  the 
phenomena  of  the  case.     It  has  been  stated  that  the  tannic  acid  obtained  by  either 
of  the  officinal  processes  has  a  more  or  less  yellowish  tint.     From  this,  according 
to  F.  Kummel,  it  may  be  freed  by  the  percolation,  through  recently  ignited  animal 
charcoal,  of  its  solution  in  a  mixture  of  ether  and  alcohol.    It  has,  too,  a  slight  odor, 
which,  according  to  Prof.  Procter,  is  derived  from  a  volatile  odorous  principle  ex- 
isting in  galls,  which  he  succeeded  in  separating  from  the  acid  by  the  action  of 
benzol.    From  30  to  35  per  cent,  of  tannic  acid  is  obtained  from  galls  by  Peloase*s 
method ;  while  that  of  Leconnet  is  said  to  yield  60  per  cent. 

The  term  tannin  is  applied  to  a  class  of  vegetable  principles,  the  aqueous  solutions 
of  which  give  blue  or  green  colors  or  precipitates  with  ferric  salts,  and  precipitate 
solutions  of  gelatin  and  albumen.     They  are  mainly  glucosides.     Chemists  have 

*  For  the  preparation  of  tannin  fh>m  Chinese  galls,  Osoar  Rothe  proposes  the  following  me  » 
superior  process.  Macerate  eight  parts  of  the  powdered  galls  with  twelve  of  ether  and  three  of 
strong  alcohol  for  two  days,  deoant,  renew  the  menstraam,  and  finally  express.  Mix  the  liqniday 
and  after  standing  decant  from  the  sediment,  add  twelre  parts  of  water,  recover  the  aloohoi  mad 
ether  by  distillation,  rapidly  filter  the  aqueous  solution,  ana  quickly  evaporate  by  means  of  si 
Wth ;  dry,  and  pulveriie  the  residue.  {A,  J,  P.,  zlii.  408.) 
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leoogniied  two  kinds,  one  existing  in  oak  bark,  galls,  etc.,  distinguisbed  by  producing 
a  blabh-black  precipitate  with  ferric  salts,  and  the  other  existing  in  Peruvian  bark, 
catechu,  etc.,  and  characterised  by  producing  a  greenish-black  or  dark  olive  precipi- 
tate with  the  same  salts.  The  former  is  the  one  which  has  received  most  attention, 
and  fi^m  an  examination  of  which  the  characters  of  tannin  have  generally  been 
^ven.  It  is  the  substance  described  in  this  article.  See  Kramer's  table  giving 
percentages  of  tannin  found  in  different  drugs.  A,  J,  P.,  1882,  p.  388 ;  also  U.  S.  D., 
14th  ed.,  p.  1020  ;  A.  J.  P.,  1869,  p.  194 ;  R  J.  Tr,,  viii.  p.  548.  It  is  called,  for  the 
sake  of  distinction,  gaJUotaannic  acid.  According  to  Pettenkofer,  it  is  found  only  in 
perennial  plants,  indicating  some  relation  to  the  production  of  woody  fibre.  (Budi- 
9er'f  Neues  BeperL,  iii.  74-76.)  R.  Wagner  {BuU.  Soc,  Chim,,  1866,  ii.  461) 
divides  tannin  into  two  great  classes,  pathological,  found  only  in  diseased  vegetable 
tisBoe,  as  gailotannio  acid,  etc ;  and  physiological,  occurring  in  leaves,  bark,  wood, 
etc,  in  a  natural  state,  as  querdtannic  acid,  etc. 

Commercial  tannin  from  galls  is  an  indefinite  mixture  of  digallic  acid  (see  Acidum 
GaUieum)  and  the  gluooside.  That  this  view  is  correct  is  evident  from  the  fact  that 
it  yields  from  0  to  22  per  cent,  of  glucose  when  acted  upon  by  dilute  acids.  The 
gineoside  C^^H^O^  would  yield  23  per  cent  (Allen,  Oom,  Org,  Anal,  2d  ed.,  i.  283.) 
Pxopertias.  Pure  tannic  acid  is  solid,  uncrystallisable,^  white  or  slightly  yel- 
lowish, inodorotts,f  without  bitterness,  very  soluble  in  water,  much  less  soluble  in 
alcohol  and  ether,  especially  when  anhydrous,  insoluble  in  the  fixed  and  volatile  oils. 
The  Pharmacopoeia  thus  describes  Tannic  Acid :  ''  light-yellowish  scales,  perma- 
nent in  the  air,  having  a  faint,  peculiar  odor,  a  strongly  astringent  taste,  and  an  acid 
reaction.  Soluble  in  6  parts  of  water  and  0*6  part  of  alcohol  at  15^  C.  (59'^  F.). 
Very  soluble  in  boiling  water  and  in  boiling  alcohol ;  also  soluble  in  6  parts  of  gly- 
cerin ;  sparingly  soluble  in  absolute  alcohol,  freely  in  diluted  alcohol ;  moderately  in 
washed  ether ;  and  almost  insoluble  in  absolute  ether,  chloroform,  bensol,  and  benzin. 
When  heated  on  platinum  foil,  it  is  completely  volatilized.  With  solution  of  ferric 
chloride.  Tannic  Acid  forms  a  bluish-black  ink.  In  aqueous  solution  it  causes  pre- 
dpitaies  with  alkaloids,  gelatin,  albumen,  gelatinized  starch,  and  solution  of  tartrate 
of  antimony  and  potassium  (distinction  fVom  gallic  acid)."  Ui  S, 

Exposed  to  heat,  tannic  acid  partly  melts,  swells  up,  blackens,  takes  fire,  and  burns 
with  a  brilliant  flame.  Thrown  on  red-hot  iron,  it  is  entirely  dissipated.  Its  solu- 
tion reddens  litmus,  and  it  combines  with  most  of  the  salifiable  bases.  It  forms  with 
potassa  a  compound  but  slightly  soluble,  and  is,  therefore,  precipitated  by  this  alkali 
or  its  carbonates  from  a  solution  which  is  not  too  dilute,  though  a  certain  excess  of 
alkali  will  cause  the  precipitate  to  be  redissolved.  Its  combination  with  soda  la  much 
more  soluble ;  and  this  alkali  affords  no  precipitate,  unless  with  a  very  concentrated 
solution  of  tannic  acid.  With  ammonia  its  relations  are  similar  to  those  with  po- 
tassa. lame  and  magnesia,  added  in  the  state  of  hydrates,  form  with  it  com- 
pounds of  little  solubility.  The  same  is  the  case  with  most  of  the  metallic  oxides, 
when  presented,  in  the  state  of  salts,  to  a  solution  of  the  tannate  of  potassium. 
Tannic  acid  even  in  the  uncombined  state  precipitates  many  of  the  metallic  salts, 
especially  those  of  lead,  copper,  silver,  uranium,  chromium,  mercury,  teroxide 
of  antimony,  and  stannous  oxide.  With  ferric  salts  it  forms  a  black  precipitate, 
which  is  a  compound  of  tannic  acid  and  the  iron,  and  is  the  basis  of  ink.  It 
does  not  disturb  the  solutions  of  the  pure  salts  of  ferrous  oxide.  Several  of  the 
alkaline  'salts  precipitate  it  firom  its  aqueous  solution,  either  by  the  formation  of 

*  S.  Sohering  baa  pat  upon  the  market  a  "  eryttalloicP*  tanoin  which  has  a  very  deceptive  ap- 
ptaraneey  leading  a  oareleae  observer  to  believe  that  tannin  is  crystallisable.  It  is  produced  by 
dropping  a  small  portion  of  a  concentrated  solution  a  distance  of  about  16  feet  through  a  warmed 
aOBQ^here,  upon  a  revolving  cylinder.  It  is  thus  practically  spun  into  threads  more  or  less  fine, 
which  are  afterwards  scraped  carefully  off  the  cylinder.  {Neuette  Erfind,  und  JEr/ahr,,  1880.) 

f  Comxneroial  tannic  acid  often  has  a  decided  odor,  which  Prof.  Procter,  after  a  practical  in- 
vestigation, believed  to  be  owing  chiefly  to  the  presence  of  the  odorous  principle  of  the  galls, 
tbimgb  aometimee  to  matter  derived  from  the  ether  with  which  it  is  prepared.  {A.  J.  P.,  1865, 
n.  53.)  According  to  M.  Heinz,  the  odor  is  due  to  a  greenish  resinous  principle,  which  may 
M  aeparated  by  dissolving  the  acid  in  twice  its  weight  of  hot  water,  adding  one-fourth  part  of 
ether,  nutating  slowly,  allowing  the  ooagpilated  coloring  matter  to  precipitate,  filtering,  and  evap- 
svBting.  {Jowm,  de  Pharnu,  xv.  308.)  Gommercial  tannic  acid  is  often  impure;  in  9  samples  tested 
hj  T.  Maben  (P.  J,  Tr.,  zv.  861)  the  percentage  of  pure  tannic  acid  varied  from  54  to  86  per  oent. 
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insoluble  oompounds,  or  by  simply  abstracting  the  solvent.  Chlorate  of  potaasiam 
when  rubbed  up  with  it  explodes  with  great  violence,  and  several  serious  accidents 
have  occurred  during  the  attempt  to  dispense  such  a  mixture. 

Tannic  acid  unites  with  all  the  vegetable  alkaloids,  forming  compounds  which  are  for 
the  most  part  of  a  whitish  color,  and  but  veiy  slightly  soluble  in  water ;  though  they 
are  soluble  in  the  vegetable  acids,  especially  acetic,  and  in  alcohol.  In  this  latter 
respect  they  di£fer  from  most  of  the  compounds  which  tannic  acid  forms  with  other 
vegetable  principles.  On  account  of  this  property  of  tannic  acid,  it  has  been  employed 
ar  a  test  of  the  v^etable  alkaloids ;  and  it  is  so  delicate  that  it  will  throw  down  a 
precipitate  from  their  solution,  even  when  too  feeble  to  be  disturbed  by  ammonia. 

It  has  an  affinity  for  several  acids,  and  when  in  solution  affords  precipitates  with 
sulphuric,  nitric,  hydrochloric,  phosphoric,  and  arsenic  acids,  but  not  with  oxalic, 
tartaric,  lactic,  acetic,  or  citric.  The  precipitates  are  considered  as  compounds  of 
tannic  acid  with  the  respective  acids,  and  are  soluble  in  pure  water,  but  insoluble  in 
water  with  an  excess  of  acid.  Hence,  in  order  to  insure  precipitation,  it  is  necessary 
to  add  the  acid  in  excess  to  the  solution  of  tannic  acid.  Strecker,  however,  denies 
that  the  precipitates  are  compounds  of  the  tannin  with  the  acid,  and  maintains 
that  they  are  tknnin  imbued  with  free  acid.  (Ckem.  Oaz.,  No.  287,  p.  370.) 

When  tannic  acid,  iodine,  and  water  are  mixed,  a  reaction  takes  place,  by  which 
the  water  is  decomposed ;  its  hydrogen  forming  with  the  iodine  hydriodic  acid,  which 
combines  with  a  portion  of  the  tannic  acid  and  remains  in  solution  ;  while  the  oxy< 
gen  of  the  water  combines  with  another  portion  of  the  tannic  acid,  to  form  a  oom< 
pound,  which,  being  insoluble,  is  precipitated.  The  iodised  solution  thus  obtained 
is  capable  of  dissolving  more  iodine,  and  holding  it  in  permanent  solution,  however 
much  diluted.  (Socquet  and  Guilliermond,  Joum,  de  Pharm.,  xxvi.  280.)  Iodine 
in  a  liquid  containing  tannic  acid  cannot  be  detected  by  starch  ;  but  if  the  liquid  is 
placed  m  a  watch-gUu»,  sulphate  of  iron  added,  and  the  glass  covered  with  a  starched 
paper,  tannate  of  iron  being  precipitated,  the  blue  color  soon  appears.  (A,  J,  P.,  xivii. 
398.) 

Oriessmayer  {ZeiUchr,/.  Chemie,  1873)  proposes  a  test  for  tannin  andf^  alka- 
lies. On  mixing  a  drop  of  a  solution  of  tannin  with  1  G.c.  of  -j^  normal  solation 
of  iodine,  the  reddish  color  of  the  iodine  solution  instantly  disappears ;  if  one  drop 
of  solution  of  ammonia  be  now  added  (previously  diluted  with  ten  times  its  bulk  of 
water),  a  brilliant  red  color  w  produced  which  is  quite  permanent. 

Tannic  acid  precipitates  solutions  of  starch,  albumen,  and  gluten,  and  forms  with 
gelatin  an  insoluble  compound,  which  is  the  basis  of  leather. 

Liebig  first  gave  it  the  formula  0|gHgO,,.  Mulder,  however,  oonsidered  it  iso- 
meric with  gallic  acid,  and  gave  for  its  formula  Gi^H^qO,  ;  and  both  Julius  liowe 
and  Hugo  Schiff  confirmed  the  correctness  of  this  formula.  (J..  «/*.  P.,  xxy.  223  ; 
xlvii.  208.)  Strecker  looked  upon  it  as  a  compound  of  gallic  acid  and  glucose,  the 
latter  of  which  is  destroyed  in  the  spontaneous  change  that  moistened  galls  under- 
go by  time.  (See  Acidum  GuUicum.)  Hugo  Schiff,  however,  asserts  that  it  is  not 
a  glucoside ;  that  glucose  exists  in  commercial  tannic  acid  as  an  impurity,  and  is  not 
a  necessary  part  of  it,  and  that  it  is  a  '*  first  anhydride,"  formed  from  two  molecules 
of  gallic  acid  by  the  abstraction  of  water,  according  to  the  reaction,  2C.H^O^ — 
H,0  =  Gj^H^^Om  and  is  consequently  digallio  acid,  and  this  view  at  this  tune  pre- 
vails. (See  Acidvm  OaUicttm.)  (Chem.  Neto$,  xxix.  73 ;  also  A.  J.  P.,  xlvi.  234.)* 

Medical  Properties  and  Uses.  Tannic  acid  is  the  chief  principle  of  vegetable 
astringents,  and  has  an  advantage  over  the  astringent  extracts  in  the  comparative 
smallness  of  its  dose,  which  renders  it  less  apt  to  offend  an  irritable  stomach.  In 
most  of  the  vegetable  astringents  it  is  associated  with  more  or  less  bitter  extractiye, 

*  VariouB  plans  have  been  proposed  of  estimating  the  qoantityof  tannio  aoid,  which  is  bb  oh$«et 
of  importance  to  tanners,  as  enabling  them  to  judge  of  the  ralue  of  their  tanning  m&terisJs  ;  hut 
on  this  point  we  must  content  ourselves,  from  want  of  spaoe,  with  referring  to  A,  J,  P,  (1S69, 
p.  427;  1861,  p.  164;  1863,  pi  619;  1864,  p.  314) ;  also  a  paper  by  Mr.  John  Watts  in  the  />.  J,  TV. 
(1867,  p.  515) ;  also  one  by  H.  R.  Procter,  in  the  CKem,  Newt  (1874,  p.  61) ;  and  ons  bjr  MM.  A. 
Munts  and  Ramspaoher  (/oum.  de  Pharm.,  xx.  287) :  also  Joum,  de  Pharm^  1874,  pp.  44S~ 
447;  A.  J,  />.,  March,  1874,  and  Aug.  1877;  N,  R,^  Aug.  1878;  N,  R^  1882,  pp.  160,  Itto;  P.  J. 
Tr.,  1885,  pp.  121,  860. 
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or  other  prindple  wbioh  modififls  its  operation,  and  renders  the  medicine  lese  appli- 
cable than  it  otherwise  would  be  to  certain  casee  in  which  there  is  an  indication  for 
pure  astringenoy  without  any  tonic  power.  Such  is  particularly  the  case  in  the  active 
hemorrhages;  and  tannic  add,  in  its  separate  state,  b  here  preferable  to  the  native 
combinations  in  which  it  ordinarily  exists.  In  diarrhooa  it  is  probably  more  bene* 
ficial  than  ordinary  astringents,  as  less  liable  to  irritate  the  stomach  and  bowels. 
Owing  to  its  very  powerful  ooagnlant  action  upon  albumen,  it  is,  however,  absorbed 
only  after  conversion  into  gallic  add,  and  consequently  has  been  superseded  by  the 
latter  agent  in  all  cases  in  which  it  must  reach  the  diseased  surface  through  the  blood, 
or  in  which  a  general  astringent  action  is  desired.  Locally  applied,  it  is  much  more 
powerliil  than  gallic  add,  and  is  very  largely  employed  (see  (UUodium  Stypticum)^ 
as  in  heoaorrhages  from  external  surfaces  or  from  mucous  membranes  which  can  be 
reached  from  without,  relaxation  of  the  uvula,  corysa,  chronic  inflammation  of  the 
fiinoes,  diphtheria,  toothache,  aphthas,  excessive  salivation,  leucorrhoea,  chapped 
nipples,  gleet,  gonorrhoea,  flabby  and  phagedienic  ulcers,  piles,  chilblains,  etc  It 
may  be  applied  in  solution  of  varying  concentration  according  to  the  necessities  of 
the  case.  When  a  veiy  powerful  influence  is  desired,  the  solution  in  glycerin  may 
be  used,  either  the  glyceric  of  tannin,  formerly  offidnal,  made  by  dissolving  two 
troyounoee  of  tannic  acid  in  half  a  pint  of  glycerin  with  the  aid  of  a  gentle  heat, 
or  a  still  stronger  preparation.  In  affections  of  the  rectum  it  may  be  used  in  the 
form  of  a  suppository.  In  diseases  of  the  uterus  it  has  been  recommended  in  the 
form  of  a  cylindrical  pendl  about  an  inch  long  and  two  lines  thick,  made  with  4 
parts  of  the  add  to  1  part  of  tragacanth,  with  a  little  crumb  of  bread  to  give  the 
mixture  due  flexibility.     Dose,  from  three  to  ten  grains  (0*20-0*67  Gm.). 

As  already  stated,  tannic  add  is  probably  converted  into  gallic  add  before  absorp> 
tion  -  it  is  eliminated  through  the  kidneys  in  the  form  of  gallic  and  pyrogalHc  adda 
(C%«m.  Oaz,,  Na  136,  p.  231.)  In  the  largest  amounts  it  is  very  feebly  poisonous, 
prodndng  only  a  mild  gastro-intestinal  irritation. 

Off.  Fr^,  CoUodium  Stypticnm ;  Trochisci  Acidi  Tannid ;  Unguentum  Addi 
Tannici. 

Off,  Prep.  Br,  Glycerinum  Acidi  Tannici ;  Suppositoria  Addi  Tannid ;  Sup 
podtoria  Acidi  Tannid  cum  Sapone ;  Trochisd  Acidi  Tannid. 

ACIDUM  TARTARICUM.  U.S.,  Br.    Ihrtaric  Acid. 

Hs  C«  EU  Of;  150.  (Igi-DOM  TAB-TlB1-Ct}M.)  S  HO,  CsHiOio;  150. 

"  An  acid  prepared  from  the  acid  tartrate  of  potassium."  Br, 

Sal  Bnentiale  Tartarl ;  Acide  da  Tartre,  Aoide  tartriqae,  Fr. ;  Weinsteinsliare,  Weinsiiore,  0. ; 
Aeido  tartarioOy  It.,  Sp. 

No  formula  for  the  preparation  of  tartaric  acid  is  given  in  the  U.  S.  Pharmaoo- 
pceia.  In  the  Br.  Pharmacopoeia  a  process  is  given  for  its  preparation.  It  b 
extracted  from  tartar,  a  peculiar  substance  which  concretes  on  the  inside  of  wine 
casks,  bdng  deposited  there  during  the  fermentation  of  the  wine.  Tartar,  when 
purified  and  reduced  to  powder,  is  the  cream  of  tartar  of  the  shops,  and  consists 
of  acid  potasdum  tartrate.  (See  Potassii  Bitartras.)     The  following  is  the  British 


"  Take  of  Acid  Tartrate  of  Potassium  /arty  five  ounces  [av.] ;  Distilled  Water,  a 
guffictency  ;  Prepared  Chalk  twelve  ounces  and  a  half  [av.] ;  Chloride  of  Calcium 
thirteen  ounces  and  a  half  [av.]  ;  Sulphuric  Acid  thirteen  flvidounces.  Boil  the 
Acid  Tartrate  of  Potassium  witn  two  gallons  [Imp.  measure]  of  the  Water,  and 
add  gradually  the  Chalk,  constantly  stirring.  When  the  effervescence  has  ceased, 
add  the  Chloride  of  Calcium  dissolved  in  two  pints  [Imp.  meas.]  of  the  Water. 
When  the  tartrate  of  calcium  has  subsided,  pour  off  the  liquid,  and  wash  the  tar- 
trate with  Distilled  Water  until  it  is  rendered  tasteless.  Pour  the  Sulphuric  Acid, 
first  diluted  with  three  pints  [Imp.  meas.]  of  the  Water,  on  the  tartrate  of  calcium, 
mix  thoroughly,  boil  for  half  an  hour  with  repeated  stirring,  and  filter  through 
ealioa  Evaporate  the  filtrate  at  a  low  temperature  until  it  acquires  the  sp.  gr.  of 
1-21,  allow  it  to  cool,  and  then  separate  and  reject  the  crystals  of  sulphate  of  cal- 
dom  which  have  formed.    Again  evaporate  the  dear  liquor  till  a  film  forms  on  its 
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surface,  and  allow  it  to  cool  and  crystallize.     Lastly,  purify  the  crystals  by  solutioiii 
filtration  (if  necessary),  and  reorystallization.'*  Br. 

Tartaric  acid  was  first  obtained  in  a  separate  state  by  Scheele  in  1770.  The  pro- 
cess consists  in  saturating  the  excess  of  acid  in  bitartrate  of  potassium  or  cream  of 
tartar  with  carbonate  of  calcium,  and  decomposing  the  resulting  insoluble  tartrate 
of  calcium  by  sulphuric  acid,  which  precipitates  in  combination  with  the  lime,  and 
liberates  the  tartaric  acid.  The  equivalent  quantities  are  two  mols.  of  the  acid  tar- 
trate and  one  of  carbonate  of  calcium.  The  process,  when  thus  conducted,  fur- 
nishes the  one  half  only  of  the  tartaric  acid.  The  other  half  may  be  procured,  aa 
iu  the  British  process,  by  decomposing  the  neutral  tartrate  of  potassium,  reuuuning 
in  the  solution  after  the  precipitation  of  the  tartrate  of  calcium,  by  chloride  of  cal- 
cium in  excess.  By  double  decomposition,  chloride  of  potassium  will  be  formed  in 
solution,  and  a  second  portion  of  tartrate  of  calcium  will  precipitate,  which  may  be 
decomposed  by  sulphuric  acid  together  with  the  first  portion.  The  process,  when 
thus  conducted,  will,  of  course,  furnish  twice  as  much  tartaric  add  as  when  the 
acid  salt  only  is  decomposed. 

The  reactions  are  as  follows :  2  KHC^H^,  +  CaCO.  =  K,aH,Oe  +  CaC^H.O, 
+  H,0  +  CO,,  then  CaC.H.O,  +  H,SO,  =  CaSO,  +  H,C,H,0„  and  K,C,H,Oe  + 
CaCl,  =  C  KCl ),  +  CaC,H,Oe,  then  CaC,H,0.  +  H,SO,  =  CaSO,  +  H,C,Hp,. 

Formerly  all  of  the  tartaric  acid  used  in  America  was  imported  from  Englaiid 
and  France,  the  amount  in  some  years  being  as  much  as  500,000  lbs.  annually. 
Scarcely  any  is  imported  now.  In  1877  the  amount  was  only  183  lbs.  It  is  now 
made  in  the  United  States,  not  only  of  better  quality,  but  actually  cheaper  than  the 
imported  acid  costs  in  bond. 

Preparation  on  the  Large  Scale.  The  process  pursued  on  the  large  scale  is 
different  from  that  above  given.  The  decompositions  are  effected  in  a  wooden  ves- 
sel, closed  at  the  top,  called  a  generator,  of  the  capacity  of  about  2000  gallons,  and 
furnished  with  an  exit-pipe  for  carbonic  acid,  and  with  pipes,  entering  ^e  sides  of 
the  generator,  for  the  admission  of  steam  and  of  cold  water  respectively.  Into  the 
generator,  about  one-fourth  filled  with  water,  1500  pounds  of  washed  chalk  (car- 
bonate of  calcium)  are  introduced,  and  the  whole  is  heated  by  a  jet  of  steam,  and 
thoroughly  mixed  by  an  agitator,  until  a  uniform  mass  is  obtained.  About  two 
tons  of  tartar  are  now  introduced  by  degrees,  and  thoroughly  mixed.  The  carbo- 
nate of  calcium  is  decomposed,  the  carbonic  acid  escapes  by  the  exit-pipe,  and  the 
lime  unites  with  the  excess  of  tartaric  acid  to  form  tartrate  of  calcium,  which  pre- 
cipitates ;  while  the  neutral  tartrate  of  potassium  remains  in  solution.  The  next 
step  is  to  decompose  the  tartrate  of  potassium,  so  as  to  convert  its  tartaric  acid  into 
tartrate  of  calcium.  This  is  effected  by  the  addition  of  sulphate  of  calcium  in  the 
state  of  paste,  which,  by  double  decomposition,  forms  a  fresh  portion  of  tartrate  of 
calcium,  while  sulphate  of  potassium  remains  in  solution.  The  solution  of  sulphate 
of  potassium,  when  clear,  is  drawn  off  into  suitable  reservoirs,  and  the  remaining 
tartrate  of  calcium  is  washed  with  several  charges  of  cold  water,  the  washings  being 
preserved.  The  tartrate  of  calcium,  mixed  with  sufficient  water,  is  now  decomposed 
by  the  requisite  quantity  of  sulphuric  acid,  with  the  effect  of  forming  sulphate  of 
culcium,  and  liberating  the  tartaric  acid,  which  remains  in  solution.  The  whole  is 
now  run  off  into  a  wooden  back,  lined  with  lead,  furnished  with  a  perforated  false 
bottom,  and  covered  throughout  with  stout  twilled  flannel.  Through  this  the  sola* 
tion  of  tartaric  acid  filters,  and  the  filtered  liquor  passes  through  a  pipe,  leading 
from  the  bottom  of  the  back  to  suitable  reservoirs.  The  sulphate  of  calcium  is  then 
washed  until  it  is  tasteless,  and  the  whole  acid  liquor  is  evaporated,  in  order  to  crya- 
talliie.  The  evaporation  is  effected  in  wooden  vessels,  lined  with  lead,  bv  means 
of  steam  circulating  in  coils  of  lead-pipe,  care  being  taken  that  the  heat  does  not 
exceed  93*8^  C.  (165^  F.).  The  vacuum-pan  is  used  with  advantage  in  evaporating 
the  acid  solution ;  as  it  furnishes  the  means  of  concentration  at  a  lower  temperature. 
When  the  acid  liquor  has  attained  the  sp.  gr.  of  about  1*5,  it  is  drawn  off  into  sheet- 
lead,  cylindrical  crystallising  vessels,  capable  of  holding  500  pounds  of  the  solution. 
These  crystallisers  are  placed  in  a  warm  situation,  and,  in  the  course  of  three  or  four 
lUiys,  a  crop  of  oiystals  is  produced  in  each,  averaging  200  pounds.    These  crystalBi 
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bang  somewhat  colored,  are  purified  by  ledisaolviog  them  in  hot  water.  The  8ola« 
tion  18  then  digested  with  purified  animal  oharooal,  filtered,  again  concentrated,  and 
ci]f8ta]lixed.  The  crystals,  having  been  washed  and  drained,  are  finally  dried  on 
wooden  trays,  lined  with  thin  sheet-lead,  placed  in  a  room  heated  by  steam.  The 
OMther-liquors  of  the  first  crystallisation  are  again  concentrated,  and  the  crystals  ob- 
tained, purified  by  animal  charcoal  as  before.  When  the  residuary  liquors  are  no 
longer  crystallizable,  they  are  saturated  with  chalk,  and  cooTerted  into  tartrate  of 
calcium,  to  be  added  to  the  product  of  a  new  operation.  In  order  to  obtain  fine 
crystals  of  tartaric  add,  it  is  necessary  to  use  a  slight  excess  of  sulphuric  acid  in  de- 
oompoeing  the  tartrate  of  calcium.  The  merit  of  this  process  consists  in  the  greater 
economy  of  sulphate  of  calcium  over  chloride  of  calcium  for  decomposing  the  tar- 
trate of  potassium. 

Dr.  Price,  of  England,  has  made  some  improvements  in  the  above  process  (for 
details  see  P.  J,  Tr.y  Jan.  1854).  The  main  point  in  his  improvements  is  to  con- 
vert the  crude  tartar  into  tartrate  of  potassium  and  ammonium  by  means  of  ammo- 
niacal  liquor,  which  gives  a  soluble  double  salt,  comparatively  free  from  organic  color- 
ing matter  and  other  impurities,  and,  therefore,  favorable  for  conversion  into  tartrate 
of  calcium  by  the  usual  methods.  Mr.  Pontifex,  of  England,  has  obtained  a  patent 
fi>r  an  improvement  in  manufkcturing  tartaric  acid,  which  consists  in  evaporating  in 
vacuo.  iJbid,,  Feb.  1857,  p.  430.) 

Liebig  has  succeeded  in  preparing  tartaric  acid  artificially  by  the  oxidation  of 
sngar  of  milk,  and  other  sul»tances,  by  nitric  acid;  and  the  resulting  product  has 
been  found  to  be  identical  in  all  respects,  even  in  ils  infiuence  on  poliuriaed  light, 
with  the  acid  derived  firom  grapes^ 

Oscar  Ficinus,  of  Bensheim,  proposes  the  following  process  to  procure  a  pure  tar- 
taric add.  Saturate  the  crude  tartar  with  carbonate  of  calcium,  and  decompose  the  re- 
sulting calcium  tartrate  with  solution  of  sine  chloride,  whereby  calcium  chloride  and 
tartrate  of  rinc  are  produced.  The  latter  is  almost  insoluble,  and  is  completely  de- 
composed by  sulphuretted  hydrogen.  The  residuary  sulphide  of  sine  may  again  be 
converted  by  means  of  hydrochloric  acid  into  chloride  of  sine  and  sulphuretted  hydro- 
gen, so  that  the  expense  of  the  process  is  very  small.  The  liquid  filtered  horn  the 
Csipitated  sulphide  of  sine,  containing  tartaric  and  sulphydric  acids  in  solution,  is 
ted  fi>r  some  time  to  60''-80''  C.  (140''-176''  F.),  in  order  to  dissipate  the  latter 
acid,  filtered  from  the  precipitated  sulphur,  and  concentrated  to  the  point  of  crystal- 
liation.  (Arch.  d.  Pharm.^  April,  1879,  p.  310.)  It  is  asserted  that  in  Hungary 
and  Southern  Italy  tartaric  acid  of  extreme  purity  is  prepared ;  that  occurring  in 
flat,  crystalline  crusts  being  chemically  pure,  that  in  pointed  crystals  containing  a 
little  sulphuric  add. 

Properties.  "  Nearly  or  entirely  colorless,  transparent,  monodinic  prisms,  perma- 
nent in  the  air,  odoriess,  having  a  purdy  acid  taste  and  an  add  reaction.  Soluble 
m  0-7  part  of  water  and  2-5  parts  of  alcohol  at  15""  0.  (59^  F.) ;  in  0*5  part  of  boil- 
ing water,  and  0*2  part  of  boiling  alcohol ;  also  soluble  in  36  parts  of  absolute  alco- 
hol, in  23  parts  of  ether  and  250  parts  of  absolute  ether,  and  nearly  insoluble  in 
chloroform,  bensol,  and  beniin.  When  heated  for  two  hours  at  lOO''  G.  (212"  F.), 
the  crystals  do  not  lose  more  than  a  trace  in  weight.  On  ignition  they  should  not 
leave  more  than  0*05  per  cent  of  ash."  U,  8.  The  powder  is  generally  directed  to 
be  kept  in  wdl-stoppered  vials ;  but  Prof.  Otto  has  shown  that  this  direction  tends 
to  spoil  rather  than  to  preserve  it,  by  preventing  the  evaporation  of  some  water  of 
crystallization  whidi  is  set  free  by  a  oommendng  chemical  reaction.  A  better  plan 
is  to  keep  the  powder  in  ordinary  boxes.  (Proe.  A.  P.  A,y  1856,  p.  52.) 

As  found  in  the  shops,  it  is  in  the  form  of  a  fine  white  powder,  prepared  by  pul- 
verizing the  crystals.  A  weak  solution  undergoes  spontaneous  decompomtion  by 
keeping,  becoming  covered  with  a  mouldy  pellicle ;  but,  if  boiled  and  filtered,  it 
k  said  to  lose  this  tendency.  (W.  H.  Wood,  Chem.  New,  1871,  p.  246.)  It  is 
ssocrted  that  the  addition  of  Y^tv  ^^  sftliqylic  add  will  effectually  preserve  solu- 
tions of  tartaric  acid.  In  uniting  with  bases  it  has  a  remarkable  tendency  to 
form  double  salts,  several  of  which  constitute  important  medidnes.  It  combines 
several  of  the  vegetable  organic  alkalies^  so  as  to  form  salts.  It  is  distinguished 
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from  all  other  aoids  by  forming  a  oryBtalline  predpitate,  ooncdstiDg  of  bitartrate  of 
potaasiam,  when  added  to  a  neatral  salt  of  that  alkali.  Whoi  aasooiated  with  an 
excess  of  boric  acid,  it  is  detected  with  difficaltj ;  potassa  not  precipitating  it,  even 
with  the  addition  of  acetic  or  hydrochloric  acid.  Its  separation,  however,  may  be  ef- 
fected, according  to  Barfoed,  by  means  of  flnoride  of  potassium,  which  detaches  the 
boric  acid,  to  form  the  flnoborato  of  potassium,  and  renders  firee  the  tartaric  add, 
which  then  responds  to  the  ordinary  test  (Journ.  de  Pharm,  et  de  Chim,,  4e  s^r., 
ii.  70.)  Its  most  usual  impurity  is  sulphuric  add,  which  may  be  detected  by  the 
solution  affording  with  acetate  of  lead  a  precipitate  only  partially  soluble  in  nitric  add« 
When  incinerated  with  red  oxide  of  mercury,  it  leaves  no  residuum,  or  a  mere  trace. 
The  British  Pharmacopoeia  directs  that  it  should  give  no  precipitate  with  solution  of 
sulphate  of  calcium,  showing  the  absence  of  racemic  and  oxalic  adds,  or  with  solu* 
tion  of  oxalate  of  ammonium,  which  would  detect  lime,  sometimes  present  in  minute 
proportion.  Its  solution  should  not  be  affected  by  sulphuretted  hydrogen.  "  An 
aqueous  solution  of  1  part  of  Tartaric  Add  in  3  parts  of  cdd  water,  when  mixed  with  a 
solution  of  1  part  of  acetate  of  potasdum  in  3  parts  of  cold  water,  followed  by  the 
addition  of  a  volume  of  alcohol  equal  to  the  whole  mixture,  yields  a  white  ciystal- 
line  precipitate.  If,  aHer  standing  two  hours  at  the  ordinary  temperature,  the  liquid 
is  separated  by  filtration,  and  the  predpitate  well  washed  with  diluted  alcohol  and 
dried  at  lOO""  G.  (212''  F.),  in  an  air-bath,  it  should  weigh  between  1-25  and  1-26 
parts.  A  concentrated  aqueous  solution  should  not  be  blackened,  at  the  line  of 
contact,  by  the  careful  addition  of  test-solution  of  hydrosulphurio  add  (lead  and 
copper).  If  the  crystals  have  left,  on  ignition,  some  ash  (see  above),  this  ash 
should  not  turn  blue  by  treatment  with  a  few  drops  of  water  of  ammonia  (copper), 
nor  should  the  further  addition  of  one  drop  of  test-solution  of  aulphide  of  ammo- 
nium cause  any  black  coloration  (lead,  copper,  iron).  10  C.c.  of  a  concentrated  solu- 
tion should  show  no  precipitate  within  5  minutes  after  the  addition  of  1  C.c.  of  test- 
solution  of  chloride  of  barium  with  an  excess  of  hydrochloric  add  (sulphuric  addV 
To  neutralise  3*75  0ms.  of  Tartaric  Acid  should  require  50  C.c.  of  the  volnmetno 
solution  of  soda.'*  U.  8.  ''  Twenty-five  grains  dissolved  in  water  require  for  neutral* 
izaiion  330  grain-measures  of  the  volumetric  solution  of  soda."  Br. 

Tartaric  add  is  incompatible  with  salifiable  bases  and  their  carbonates  ;  with  salts 
of  potassa,  with  which  it  produces  a  crystalline  precipitate  of  bitartrate ;  and  with 
the  salts  of  lime  and  lead,  with  which  it  also  forms  precipitates.  It  consists  of  four 
atoms  of  carbon  48,  six  of  hydrogen  6,  and  six  of  oxygen  96  =  150.  Of  the  six 
hydrogen  atoms,  however,  only  two  are  replaceable  by  metal,  so  that  it  is  dibadc,  and 
can  form  both  acid  and  neutral  salts  with  monad  elements  like  potassium  and  sodium. 
Thus,  cream  of  tartar  is  the  acid  potassium  tartrate  (bitartrate  of  potasuum),  and 
so-called  "  soluble  tartar,"  the  neutral  potasdum  tartrate. 

MoDiFiOATiONS  OF  TARTARIC  AciD.  Fivc  distinct  modifications  of  tartaric  add 
exist.     Their  chief  physical  and  chemical  differences  are  as  follows : 

a,  Dextro-tcerta/ric  acid,  or  ordinary  tartaric  add,  forms  anhydrous,  hemihedral, 
rhombic  crystals,  the  aqueous  solution  of  which  turns  the  plane  of  polarisation  of 
a  luminous  ray  to  the  right.  The  crystals  fuse  at  135°  G.  (275°  F.),  have  a  sp.  gr. 
of  1*74  to  1*75,  and  are  readily  sduble  in  absolute  and  in  aqueous  idcohoL 

h,  L«vo-tartaric  acid  forms  anhydrous,  hemihedral,  rhombic  crystak,  the  aqueoua 
solution  of  which  turns  the  plane  of  polariiation  of  a  luminous  ray  to  the  left, 

c.  Racemic  or  parortartaric  acid  forms  hydrated,  holohedral,  tridinio  crystals  of 
HjC^H^Og  -f  H,0,  which  are  opUcally  inaetive.  The  crystab  have  a  sp.  gr.  of  1*69, 
and  are  soluble  in  five  parts  of  cold  water  and  with  difficulty  in  cold  alcohol.  The 
caldum  racemate  is  less  soluble  in  water  than  caldum  dextro-tartrate,  and  is  also 
distinguished  by  its  insolubility  in  acetic  acid  and  in  chloride  of  ammonium  solution. 
Racemic  acid  can  be  prepared  by  mixing  a  and  b  tartaric  acids,  and  can  be  resolved 
into  them  by  appropriate  methods.  Racemic  add  exists  naturally  in  smidl  propor- 
tion in  the  juice  of  grapes  growing  in  particular  localities,  and  was  first  obtained 
artificially  in  1853  by  M.  Pasteur. 

d.  Inactive  or  meto-tartartc  acid,  optically  inactive,  but  not  resolvable  into  a  and  6 
adds. 
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e,  Met€t4artaric  aoid,  prodnoed  by  fhsing  tbe  ordinary  variety.  It  is  deliqaesoent 
and  nncryBtallixable.  Its  solntion  and  tbe  solatioos  of  its  salts  are  ooDTerted  by 
boiling  into  tbose  of  tbe  ordinary  modification. 

Medical  Properties.  Tartaric  acid,  being  cheaper  tban  mtrio  acid,  forms,  when 
iissohred  in  water  and  sweetened,  an  ayailable  snbstitate  for  lemonade.  It  may  be 
improved  by  adding  a  drop  of  fresh  volatile  oil  or  a  few  drops  of  essence  of  lemon. 
Dried  by  a  gentle  beat,  and  then  mixed  with  bicarbonate  of  sodinm,  in  the  proportion 
of  thirty-five  grains  of  the  acid  to  forty  of  the  bicarbonate,  it  forms  a  good  effervescing 
powder,  the  dose  of  which  is  a  teaspoonfbl  (3*76  C.c.)  stirred  in  a  tumbler  of  water. 
Tartaric  add  resembles  citric  add  in  its  medical  properties,  bat  is  more  irritant, 
And  taken  in  large  amount  and  concentrated  form  has  caused  fatal  gastro-intes- 
dnal  inflammation..  It  is  chiefly  used  in  medicine  in  the  preparation  of  effervescing 
draughts.*    Dose,  five  to  thirty  grains  (0-33-1*95  Gm.). 

Off.  I^r€p.  and  Pharm.  Uiu;  Abstraotum  Aooniti ;  Bztractum  Aconiti ;  Extrao- 
tiim  Aooniti  Flnidum ;  Ferri  et  Ammonii  Tartras ;  Pnlvis  Effervesoens  Gompositus ; 
Tinctura  AconitL 

Off,  larirateB,  Br.  Antimoninm  Tartaratum;  Fermm  Tartaratum;  Potassii 
Tartras ;  Potassii  Tartras  Adda ;  Sodii  Gitro-taitras  Effervesoens ;  Soda  Tartarata. 

AOONITINA.  ^.    AocmUine. 

(^-OON-l-ti'NA.) 

'<  An  alkaloid  obtained  from  aconite  root."  Br. 

AooaitU.  Aoonltin«»  Aoonltiniim ;  Aoonitin,  B.;  Aoonitine,  Fr,;  Aoonitin,  G. 

Formerly  a  process  for  the  manufacture  of  aconitine  was  given  in  the  U.  S.  Phar- 
macopoeia, but  in  the  1880  revision  the  so-called  alkaloid  was  dropped  from  tbe 
offidnal  preparations,  because  the  process  of  1870  does  not  yield  a  definite  proxi- 
mate principle.     The  British  officinal  process  is  as  follows : 

^'  Take  of  Aconite  Root,  in  coarse  powder,  any  convenient  quantity ;  Rectified 
Spirit,  Distilled  Water,  Solution  of  Ammonia,  Pure  Ether,  Diluted  Sulphuric 
Add,  of  each  a  wfficiency.  Mix  the  aconite  root  with  twice  its  weight  of  the  spirit, 
and  apply  heat  until  ebullition  commences  ;  then  cool  and  macerate  for  four  days. 
Transfer  the  whole  to  a  displacement  apparatus,  and  percolate,  adding  more  spirit, 
when  requisite,  until  the  root  is  exhausted.  Distil  off  the  greater  part  of  the  spirit 
from  the  tincture,  and  evaporate  the  remainder  over  a  water-bath  until  the  whole 
of  the  alcohol  has  been  dissipated.  Mix  the  residual  extract  thoroughly  with  twice 
its  weight  of  boiling  distilled  water,  and  when  it  has  cooled  to  the  temperature  of 
the  atmosphere,  filter  through  paper.  To  the  filtered  liquid  add  solution  of  am- 
monia in  slight  excess,  and  heat  them  gently  over  a  water-oath.  Separate  the  pre- 
dpitate  on  a  filter,  and  dry  it.     Reduce  this  to  coarse  powder,  and  macerate  it 

*  Solution  of  TartraU  of  MaguMium  tu  a  PHrgati^e.  From  the  ralatiTelj  high  prioe  of  oitrio 
Arid,  Attempti  haye  been  made  to  substitute  for  that  aoid,  in  the  solution  of  citrate  of  magnesium, 
a  cheaper  acid,  which  might  yield  with  magnesia  an  equally  acceptable  solution.  M.  K.  Leger  thinks 
he  has  aooomplisbed  this  objeot  by  means  of  tartaric  acid.  The  ordinary  tartaric  acid,  however, 
will  not  answer ;  as  the  solution  of  the  magnesian  tartrate  made  with  it,  though  at  first  limpid,  soon 
becomes  turbid,  and  most  of  the  salt  is  deposited.  But  by  employing  a  metotartario  acid  he  pre- 
pared a  solution  baring  all  the  desired  properties.  He  prepares  the  metatartario  acid  in  the 
following  manner. 

Heating  orer  a  gentle  fire,  in  a  porcelain  or  preferably  silrer  capsule,  a  little  tartaric  acid  until 
it  melts,  stirring  carefully  from  time  to  time,  he  adds  snocessi\rely  small  portions  of  fresh  acid,  tak- 
ing oare  not  to  use  so  much  as  to  cause  the  Bqnid  to  cool  and  solidify,  and  continuing  to  add  until 
the  ressel  is  two-thirds  foil.  The  heat  is  maintained  until  the  mass,  at  first  pasty  and  puffed  up, 
beeomes  oompletely  liquid.  When  bubbles  are  formed  on  the  snrfaoe,  the  aoid  assumes  a  slight 
amber  hue,  and  the  desired  modification  has  been  effected.  The  vessel  is  now  removed  from  the  fire, 
and  the  contents  allowed  to  cool  until  the  acid  can  be  handled  without  adhering  to  the  fingers,  when 
it  is  pressed  into  cakes,  quickly  oooled,  and  put  into  stopped  bottles. 

In  the  preparation  of  the  magnesian  solntion,  three-fourths  of  the  water  to  be  need  is  ponred, 
eold,  on  a  mixture  of  the  aoid  and  carbonate  of  nkagnesiura  (two  parts  of  the  former  and  one  of  the 
latter) ;  a  very  brisk  reaction  takes  place,  and  in  less  than  ten  minutes  the  soluUon  is  complete. 
He«t  must  be  avoided ;  as  otherwise  the  acid  returns  to  the  former  state,  and  the  salt  is  predpitated. 
When  theaeid  has  been  oompletely  modified,  the  solution  will  keep  unchanged  for  several  weeks. 
The  ottkhartie  action  of  the  tartrate  of  magnesium  is,  according  to  M.  Leger,  much  more  certain  than 
that  of  the  eitrate,  and  nearly  equal  to  that  of  the  sulphate.  The  solntion  is  without  unpleasant 
{P.  J.  Tr.,  12,  1878,  p.  29 ;  from  HSpertaire  de  Pharm^  Join  26, 1873.) 
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in  Buooesaive  portions  of  the  pure  ether  with  frequent  agitadon.  Decant  the  sev- 
eral products,  mix,  and  distil  off  the  ether  until  the  extract  is  dry.  Dissolve  the 
dry  extract  in  warm  distilled  water  acidulated  with  the  sulphuric  acid ;  and,  when 
the  solution  is  cold,  precipitate  it  by  the  cautious  addition  of  solution  of  ammonia 
diluted  with  four  times  its  bulk  of  distilled  water.  Wash  the  precipitate  on  a  filter 
with  a  small  quantity  of  cold  distilled  water,  and  dry  it  by  slight  pressure  between 
folds  of  filtering  paper  and  subsequent  exposure  to  air."  Br,* 

This  process  was  given  to  the  Pharmacopoeia  Committee  of  the  British  Council 
by  a  manufacturer  who  had  been  in  the  habit  of  preparing  the  alkaloid,  but  it  does 
not  yield  a  reliable,  medicinally  pure  alkaloid.  The  IDnglish  aoonitine  is  frequently 
in  great  part  composed  of  pseudo-aoonitine,  originally  discovered  by  Yon  Sdiroff, 
of  Vienna. 

Pure  aconitine  may  exist  in  an  amorphous  or  in  a  crystalline  form.  The  officinal 
product  is  always  amorphous,  but  even  of  amorphous  aconitine  there  are  two  varietieS| 
the  hydrated  and  the  anhydrous.  When,  as  in  the  officinal  processes,  the  alkaloid 
is  dried  at  ordinary  temperature,  it  retains  20  (Bager)  or  25  (Hottot)  per  cent  of 
water ;  but  when  dried  at  the  temperature  of  the  water-bath  it  is  anhydrous,  and  is 
then  not  solnble  in  50  parts  of  boiling  water.  (Hager,  A.  J.  P.,  xlvii.  210.)  For 
Hottot's  process  of  preparing  aconitine,  see  15th  ed.  U.  S.  Dispensatory,  p.  123. 

Aconitine  as  obtained  by  the  Br.  PharmacopoDia  process  is  '<  A  white,  usually 
amorphous,  solid ;  soluble  in  150  parts  of  cold,  and  50  of  hot  water,  and  much 
more  soluble  in  alcohol,  in  ether,  and  in  chloroform ;  strongly  alkaline  to  reddened 
litmus,  neutralizing  acids,  and  precipitated  from  solutions  of  its  salts  by  the  caustic 
alkalies,  but  not  by  carbonate  of  ammonium  or  the  bicarbonates  of  sodium  or  po- 
tassium. It  melts  when  heated,  and  burns  with  a  smoky  flame,  leaving  do  residue 
if  ignited  with  free  access  of  air.  When  rubbed  on  the  skin  it  causes  a  tingling 
sensation,  followed  by  prolonged  numbness."  Br.  It  restores  the  blue  color  of 
litmus  reddened  by  acids,  and  neutralizes  the  acids,  forming  crystallizable  salts.  The 
solution  of  these  salts  produces  a  white  precipitate  with  bichloride  of  platinum,  a 
yellowish  with  terchloride  of  gold,  and  a  yellowish  brown  with  free  iodine.  Aconi- 
tine is  precipitated  from  the  solution  by  the  caustic  alkalies,  but  not  by  carbonate 
of  ammonium,  or  the  bicarbonates  of  potassium  and  sodium.  A  spurious  substance 
has  sometimes  been  sold  under  the  same  name,  which  is  nearly  or  quite  inert ;  and 
at  best  the  alkaloid  is  apt  to  be  of  uncertain  strength,  as  found  in  commerce. 

Crystallized  aconitine  was  first  made  known  by  the  researches  of  Mr.  Groves 
(P.  J,  Tr.,  2d  ser.,  viii.  121),  but  it  was  elaborately  studied  by  Duquesnel.  The 
methods  of  obtaining  it  differ,  but,  according  to  Patrouillard  (tTbum.  de  Pharm.,  4e 
s^r.,  xix.  151),  that  of  Duquesnel  gives  much  the  larger  yield.f  It  occurs  in  r^u- 
lar  rhombic  tables,  sometimes  having  the  angles  modified  so  as  to  look  like  hexagons, 
or  else  in  small,  short,  four-sided  prisms ;  it  is  anhydrous,  nearly  insoluble  in  water, 
insoluble  in  glycerin,  but  soluble  in  alcohol,  ether,  acetic  acid,  and  benzin,  and  freely 
so  in  chloroform,  inodorous,  of  an  intensely  bitter  taste,  followed  by  the  characteristio 
tingling,  not  volatile  at  100^  C.  (212°  F.),  and  forms  with  most  acids  crystallizable 
salts.  Juergens  states  that  aconitine  is  soluble  in  64  parts  of  absolute  ether,  37 
parts  of  absolute  alcohol,  2800  parts  of  light  petroleum  of  0*670  sp.  gr.,  5*5  parts  of 
chloroform  or  benzin,  and  750  parts  of  water.  (See  Jour,  Ghem,  Soc.,  June,  1886.) 

*  See  U.  8.  Dispensatory,  15th  ed.,  p.  122. 

t  The  method  of  Duquesnel  is  as  follows.  100  parts  of  the  powdered  roots  having  been  mixed 
with  one  part  of  tartaric  add,  and  the  whole  ezhaosted  by  repeated  percolation  with  cold  aioohdl, 
the  liquid  is  evaporated  at  a  low  temperature  on  a  water-bath  to  the  consistence  of  a  fluid  eztraot. 
To  this  distilled  water  is  added,  and  the  precipitated  resinous  and  oily  matters  removed  by  filtra- 
tion. The  solution  of  tartrate  of  aoonitine  is  then  precipitated  with  a  slight  excess  of  bicarbonate  of 
potassium,  agitated  with  washed  ether,  and  the  two  fluids  separated  with  the  siphon.  The  etherc*! 
solution  is  shaken  four  or  five  times  with  a  10  per  oent.  solution  of  hydrochloric  acid,  which  takes 
up  the  alkaloids  from  the  ethereal  solution.  The  acid  liquids  are  treated  with  calcium  oarl>onate  to 
saturation  in  order  to  prevent  the  prolonged  and  injurious  action  of  the  acid  upon  the  orystalliia- 
ble  aoonitine,  the  mixture  is  evaporated  at  a  very  gentle  heat,  filtered,  and  while  still  warm  mixed 
with  a  solution  of  sodium  nitrate  (2  of  salt  to  3  of  water)  having  the  same  temperature.  The 
whole  is  allowed  to  oool  slowly  during  several  hours,  and  set  away  for  several  days'  rest,  when  the 
crystals  separate  out  as  a  crust  on  the  bottom  (iV.  B,,  1883,  p.  265 ;  see,  also,  a  paper  by  WiUiam^ 
Year-Book  of  Pharmaey,  1880,  p.  428.) 


PART  I.  AooniHna.  125 

For  Dr.  Squibb's  pbysiolo^cal  toBts  for  acoottine  and  aoooite  preparations,  sea 
page  130.  Its  only  peculiar  color  reaction  is  obtained  with  difficulty  by  dissolving 
in  dilate  pboepborio  acid  and  eyaporating ;  at  a  certain  degree  of  concentration  a 
▼iolet  coloration  appean. 

The  most  elaborate  investigations  npon  the  Aoomlwn  species  are  those  which  have 
been  made  by  Dr.  0.  R.  A.  Wright  daring  the  years  1876-80,  with  grants  made 
by  the  British  Pharmacentical  Conference. 

In  Aconitum  NapeUua  he  fonnd  two  distinct  alkaloids ;  aconitine,  a  orystallintf 
base  possessing  the  formula  C„H^NO,„  which  possesses  high  physiological  activity. 
It  is  crystallisable,  anhydrous,  and  melts  at  185^  C.  (365°  F.) ;  it  is  readily  dehy- 
drated by  heating  in  contact  with  acids  (preferably  tartaric),  forming  apo-^iconitiM^ 
CjqEI^NO,j,  which  closely  resembles  the  parent  alkaloid;  on  saponification  with 
alkali  it  splits  up  into  benzoic  acid  and  a  new  base,  aconine,  C^H|,NO^„  according 
to  the  reaction:  C„H„NO„-|-H,0=C,H,0,+  C^H,gNO„;  and  picraconiiine, 
C^H^NOj^,  an  uncrystallizable  base,  whicn,  however,  forms  crystallized  salts  of  an 
intensely  bitter  taste  but  comparatively  inert.  This  base  also  splits  up  upon  saponi- 
fication into  benzoic  acid  and  a  new  base,  picraconine^  much  resembling  aconine : 

Besides  these  well-defined  alkaloids,  Aconitum  NapeUtu  yields  a  considerable 
quanti^  of  non-ciystalline  alkaloids,  which  contain  more  carbon  and  are  of  lower 
molecular  weight  than  aconitine.  These  are  very  likely  in  great  part  alteration 
products.  In  Aconitum /erox,  he  found  chiefly  the  alkaloid  pKudaconitine,  Cj^H^, 
NO,,.  It  crystallizes  in  transparent  needles  and  sandy  crystals,  but  is  apt  to  sepa- 
rate as  a  varnish  if  not  evaporated  extremely  slowly.  It  forms  crystallized  salts  with 
difficulty.  It  caj  be  dehydrated,  forming  apo-pseudacanttine,  C^U^^O^^,  and  when 
saponified  yields  dimethyl-protocatechuic  acid  instead  of  benzoic  and  a  new  base, 
fweudaeanine  :  C„H^NO„  +  HO  =  C,H„0,  +  C„H^,NOy  Wright  considers  that 
pseudaoonitine  is  closely  related  to  the  opium  alkaloids  naroeine,  narcotine,  and 
oxy-narcotine,  which  all  give  rise  to  derivatives  of  dimethyl-protocatechuic  acid. 
Pseodaconitine  crystallizes  with  H,0  and  melts  at  104''-105''  C.  (220""  F.).  In 
Japanese  aconite  roots  (species  not  certainly  known)  Wright  found  a  larger  per- 
centage of  active  alkaloids  than  in  either  of  the  other  varieties.  He  also  considers 
that  he  has  obtained  here  a  new  base,  japaconitint^  ^w^n^s^a*  ^^^  ^^'^  ^° 
saponification  splits  up  into  benzoic  acid  and  a  base,  japaconine^  C,,H^N0,^. 

Aconitine  exists  in  the  root  in  combination  with  aconitic  acid.  Dragendorff  and 
Spohn  (Jour,  Pharm.  (6),  10,  361-368)  find  in  the  Aconitum  Lycoctonum  two 
alkaloids ;  fyeaconifine,  C„H^N,0,  +  2H,0,  which  is  not  crystalline,  nor  does  it  yield 
a  erystaliine  aurochloride  or  platinochloride,  and  myoctonvne^  Cn^w^i08+5H,0, 
which  18  amorphous.  The  former  alkaloid,  heated  with  water  under  pressure,  gives 
rise  to  two  acids,  a  volatile  one  and  a  dystalline  one,  lycoctonic  addj  G„H„N,0f, 
while  two  alkaloids  remain  dissolved,  one,  fycacotiine,  soluble  in  ether,  the  other 
soluble  in  chloroform,  and  apparently  HtLbschmann's  aoolytine.  (See  p.  126,  foot- 
note.) 

Medical  Properties  and  XTses.  It  is  practically  true  that  the  various  products 
which  are  sold  under  the  name  of  aconitine  represent  the  activity  of  aconite,  but 
it  18  well  known  that  commercial  aconitine  is  a  very  improper  remedy  for  inter- 
nal use,  varying  immensely  in  its  purity,  its  composition,  and  its  powers.'*'  Two 
and  a  half  grains  have  been  taken  almost  with  impunity,  and  l-50th  of  a  grain 
has  nearly  proved  fatal.  M.  Hottot  found  that  0*46  of  a  grain  of  alkaloid,  pre- 
pared by  his  process,  produced  very  serious  symptoms,  and  gave  the  fifth  of  a 
milligramme  (j^  of  a  grain)  as  the  dose.  So  uncertain  and  powerful  a  remedy 
as  is  commercial  aconitine  oufsht  not  to  be  used  at  all  internally,  especially  as  it 
possesses  no  advantages  over  the  other  preparations  of  aconite,  which  are  suffi- 
dentlj  ooncentrated  for  all  practical  purposes.   Even  as  an  external  remedy,  as  first 

*  Sren  different  ipeeimens  of  ftpparently  pare  orysUlIiied  aoonitine  made  by  the  same  chemist 
in  the  Mune  manner  Tary  greatly  in  tozio  property.  For  an  elaborate  discnssion  of  this  subject  the 
reader  is  referred  to  the  following  papers:  K.  F.  Mandelin,  Archiv  d.  Pharm,,  1885,  zziii.;  ab- 
itnetedy  P,  J.  Tr.,  xvi. ;  Bnnien  ana  Madsen,  Tran9.  Tntemat,  Congrett,  Copenhagen,  1 884. 
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recommended  by  Dr.  TombuII,  aoonitiDe  is  of  very  limited  value.  It  prodaees  in 
the  skin  a  sensation  of  heat  and  prickling,  followed  by  numbness,  lasting,  according 
to  the  quantity  applied,  from  two  to  twelve  hours  or  more.  Applied  much  diluted  and 
in  minute  quantity  to  the  eye,  or  even  to  the  upper  eyelid,  it  causes  contraction  of  the 
pupil,  with  an  almost  intolerable  sense  of  heat  and  tingling.  Dr.  Tumbull  employed 
it  with  benefit  in  neuralgia,  gout,  and  rheumatism.  If  the  alkaloid  be  pure,  the 
ointment  should  not  ezce^  the  officinal  strength  (8  grains  to  the  ounce),  and  even 
then  must  be  used  with  great  caution  by  friction  over  the  part  affected,  to  be  con- 
tinued till  the  peculiar  sensation  above  described  is  produced,  and  to  be  repeated  three 
or  four  times,  or  more  frequently,  during  the  day.  No  good  can  be  expected  unless 
the  sensation  alluded  to  be  experienced  in  a  greater  or  less  degree.  Care  should  be 
taken  not  to  apply  the  medicine  to  an  abraded  surface,  or  to  a  mucous  membrane,  for 
fear  of  dangerous  constitutional  effects. 
Off.  Frep.  Unguentum  Aconitinao,  Br, 

ACONITI   FOLIA.  Br.    AcxmUe  Leaves. 

(io-9-Ni'Ti  Fo'n-^.) 
The  fresh  leaves  and  flowering  tops  of  Aconitum  Napellus,  gathered  when  about 
one-third  of  the  flowers  are  expanded,  from  plants  cultivated  in  Britain.  Br. 

Herba  Aooniti ;  Feailles  d'Aoonit,  Coqa«Iachoa,  Fr,;  ElMnbatbrAtter,  Starmhiitbliltt«v  Aoonit 
I7»pel,  CapuohoQ,  PUtoleti  Akonitblatter,  WolfBtormhot,  MonobBkappebrittor,  0. 

ACONITUM.   U.S.,  Br.    Aconite. 
(Xo-g-Ni'TCM.) 

'<  The  tuberous  root  of  Aconitum  Napellus,  LinrU.  {Nat.  Ord.  ftanunculaoeiB.)" 
U.  S.  "  The  root  of  Aconitum  Napellus,  Linn.,  collected  in  winter  or  early  spring 
before  the  leaves  have  appeared,  from  plants  cultivated  in  Britain,  and  carefully 
dried ;  or  imported  in  a  dried  state  from  Germany.-'  Br. 

Aooniti  Badix,  Br,,  Aconite  Root ;  Tabora  Aooniti,  P.  O.;  Raoine  d'Aoonit,  Fr,;  Eifonhnt, 
Eisenhutknollen,  Moneb«kappe,  O.;  Aoonito  Napello,  /(./  Aconito,  <^.y  Monkshood,  Wolfsbane^ 
Aconit,  CoqueluohoD,  Starmnut,  Akonitknollen. 

As  Aconite  Leaves  are  no  longer  officinal  in  the  U.  S.  Pharmacopoeia,  the  former 
titles  of  '^  Aconiti  Folia"  and  ^*  Aconiti  Radix''  have  been  abandoned,  and  "  Aconi- 
tum" substituted.  The  Br.  Pharmacopoeia  has  also  adopted  the  latter  term  for  the 
root. 

Oen.  Ch.  Cahfx  none.  Petals  five,  the  highest  arched.  Nectaries  two,  pedunded, 
recurved.     Pods  three  or  five.    WiUd, 

The  plants  belonging  to  this  genus  are  herbaceous,  with  divided  leaves,  and  violet, 
yellow,  or  white  flowers,  in  spikes,  racemes,  or  panicles.  In  the  Paris  Codex  three 
species  were  recognised  as  officinal.  A,  Anthora^  A.  OatMnaru-m^  and  A.  NapeUus  ; 
but  the  French  authorities  unite  at  present  with  our  own  and  the  British  in  acknowl- 
edging only  A.  NapdLus.  There  has  been  much  difference  of  opinion  as  to  the  plant 
originally  employed  by  Storck.  Formerly  thought  to  be  A.  Napellusy  it  was  after- 
wards generally  believed  to  be  A.  neomontanum  of  Willdenow,  and  by  Be  GandoUe 
was  determined  to  be  a  variety  of  his  A,  paniculatum,  designated  as  Storckianum. 
It  is  probable  that  this  species,  which  is  not  infrequent  in  the  Alps,  yields  much  of 
the  aconite  of  commerce,  as  probably  does  also  A,  lycattonum.*     But,  according 

*  M.  Hubscbmann  is  said  to  bave  extracted  two  alkaloids  from  A.  lycoetonHm\  one  in  the 
form  of  a  white  powder,  insoluble  in  etber,  but  soluble  in  water  and  alcohol,  which  he  names 
acolytin^  ;  the  other  orystallixable,  very  soluble  in  alcohol,  and  but  slightly  so  in  ether  or  water,  and 
named  by  him  ^ycoetonme.  (^.  J,  P.,  1866,  p.  376.)  According  to  Prof.  Fliickiger,  lycoetonine  is  in 
white  acicular  crystals,  melting  like  oconitine  in  boiling  water,  though  at  a  somewhat  higher  heat. 
On  cooling  it  crystallises  only  when  moistened  with  water,  when  the  amorphous  mass  is  oonrerted 
into  tufted  crystals.  It  leayes  no  water  upon  melting,  and  combines  with  none  on  orystallinng. 
It  readily  dissolves  in  chloroform,  and  upon  evaporation  is  left  as  an  amorphous  varnish,  which,  on 
the  addition  of  a  little  water,  becomes  strikingly  crystalline.  It  is  largely  dissolved  by  sulphide 
of  carbon,  ether,  alcohol,  the  fixed  and  volatile  oils,  amylic  alcohol,  and  petroleum  spirit ;  bat  re- 
quires 600  parts  of  boiling  water  for  solution.  The  solution  is  bitter  and  has  an  alkaline  reaeticm, 
and  with  bromine  water  produces  fine  yellow  crystals ;  and  this  effect  results,  though  the  solution 
contain  only  one  part  of  the  alkaloid  in  80,000.    Lycootonine  is  an  alkaloid  quite  distinct  from 
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to  Geiger,  A.  neamontanum  is  poflBesaed  of  little  aorimony ;  and  Dr.  Christison  states 
that  A.  pcanadatum^  raised  at  Edinburgh  from  seeds  seat  by  De  CandoUe  himself, 
was  quite  destitute  of  that  property.  Neither  of  thesoi  therefore,  could  have  been 
Stone's  plant,  which  is  represented  as  extraordinarily  acrid.  Dr.  Christison  found 
A.  Napeilus^  A.  iStneiue,  A,  Taurioum^  A,  fmcincUum^  and  A.  /erox  to  have  in* 
tense  aerimony ;  and  Qeiger  states  that  he  has  found  none  equal,  in  this  respect,  to  A, 
Napelhu.  This  species  is  said  to  yield  aoonitine  most  largely.  {RiperL  de  Fharm.^ 
Nov.  1859.)  A,  undfuitwn  and  A.  reelin<Uum  (Gray)  are  our  only  indigenous 
species.  Most  of  the  others  are  natives  of  the  Alpine  regions  of  Europe  and  Siberia. 
Those  used  in  medicine  appear  to  be  indiscriminately  called  by  English  writers 
fool/Aane  or  monkshood.  Under  the  name  of  Bish  or  Bikli,  Nepavl  aconite^  is 
kigely  sold  in  the  baiaars  in  India.  It  is  probably  often  a  mixed  product  of  a  num- 
ber of  indigenous  species,  suoh  as  A.  hteidum^  A.  NapeUuSy  and  A  pcUmatum,  but  is 
ehiefly  derived  from  A,  ferax^  which  grows  in  the  Himalayas,  attaining  a  height  of 
3  to  6  feet,  and  having  large  dull  blue  flowers.  The  tuberous  roots  of  A.  hetero- 
fhjfUum  are  also  met  with  in  the  baiaars.  This  native  of  the  Himalayas  has  dull 
yellow  flowers  veined  with  blue  or  purple. 

Aeonitwn  NapeUus.  Linn.,  Flor,  Suec^  ed.  1755,  p.  168. — A,  neuhergense,  De 
Candolle,  Prodrom.  L  62. — A»  variabile  nevbergense,  Hayne,  DarUel,  u,  Beschreib,^ 
etc.,  xii.  14.  This  is  a  perennial  herbaceous  plant,  with  a  spindle<«haped,  tapering 
root,  seldom  exceeding  at  top  the  thickness  of  the  finger,  three  or  four  inches  or 
more  in  length,  brownish  externally,  whitish  and  fleshy  within,  and  sending  forth 
numerous  long,  thick,  fleshy  fibres.  When  the  plant  is  in  full  growth,  there  are 
usually  two  roots  joined  together,  of  which  the  older  is  dark  brown  and  supports 
the  stem,  while  the  younger  is  of  a  light  yellowish  brown,  and  is  destined  to  furnish 
the  stem  of  the  following  year,  the  old  root  decaying.  The  stem  is  erect,  round, 
smooth,  leafy,  usually  simple,  and  from  two  to  six  or  even  eight  feet  high.  The 
leaves  are  alternate,  petiolate,  divided  almost  to  the  base,  from  two  to  four  inches  in 
diameter,  deep  green  upon  their  upper  surface,  light  green  beneath,  somewhat  rigid, 
and  more  or  less  smooth  and  shining  on  both  sides.  Those  on  the  lower  part  of  the 
stem  have  long  footstalks  and  five  or  seven  divisions ;  the  upper,  short  footstalks  and 
three  or  five  divisions.  The  divisions  are  wedge-form,  with  two  or  three  lobes,  which 
extend  nearly  or  quite  to  the  middle.  The  lobes  are  deft  or  toothed,  and  the  laciniss 
or  teeth  are  linear  or  linear-lanceolate  and  pointed.  The  flowers  are  of  a  dark  violet 
Une  color,  large  and  beautiful,  and  are  borne  at  the  summit  of  the  stem  upon  a 
thiek,  simple,  straight,  erect,  spike-like  raceme,  beneath  which,  in  the  cultivated 
plant,  several  smaller  racemes  arise  from  the  axils  of  the  upper  leaves.  Though 
without  calyx,  they  have  two  small  calycinal  stipules,  situated  on  the  peduncle  within 
a  fisw  lines  of  the  flower.  The  petals  are  five,  the  upper  helmet^haped  and  beaked, 
nearly  henuspherioal,  open  or  dosed,  the  two  lateral  roundish  and  internally  hairy, 
the  two  lower  oblong-ovaL  They  enclose  two  pediceled  nectaries,  of  which  the  spur 
is  capitate,  and  the  Tip  bifid  and  revolute.  The  fruit  consists  of  three,  four,  or  five 
pod-like  eapeules. 

The  plant  is  abundant  in  the  mountain  forests  of  France,  Switierland,  and  Ger- 
many.    It  is  also  cultivated  in  the  gardens  of  Eun^w,  and  hiis  been  introduced  into 

aeonitiiie  and  MendaoonitiDe ;  and  it  maoh  less  poisonous  than  ether.  (Fittekiger,  P.  /.  Tr,, 
1870,  p.  122.)  Vr.  Wright  and  Luff  oonoluded  that  iyoootonine  and  aoolytine  are  identical  with 
aeonine  and  p9eudaconine,  deoomposition-produots  respectively  of  aoonitine  and  pseudaoonitine, 
bat,  aeeordiBg  to  Dragendorff  and  Spohn,  tney  are  really  dooomposition-prodoets  or  two  previously 
umotioed  alkaloids  of  A.  LjfcoeUmum,  namely,  lyeaeonitine  and  myoetontne.  (See  p.  125,  also  P,  J, 
Tr,,  riii.  169,  and  xv.  104.)  Jaoobowsky  fonnd  lyoaoonitine  to  resemble  ennure  in  its  physiologioal 
•etion,  but  to  be  of  no  value  in  praotieal  medicine. 

*  Under  tbe  name  of  Uten,  Ateet,  or  Atit^  the  root  of  Aeonitum  keterophyllum  is  said  to  be 
largely  vsed  in  India  as  an  antiperiodie.  It  is  stated  that  it  is  fVee  from  poisonous  properties,  and 
is  given  in  doses  of  20  grains.  The  plant  grows  in  the  western  Himalaya,  at  an  elevation  of  8000 
to  13,000  feet.  Tbe  roots  are  ovola,  oblong,  or  eonical,  i  to  li  inches  in  length,  ^  to  A  of  an 
ineh  in  diameter,  bitter  without  acridity,  of  a  light  ash-color.  Their  transverse  section  snows  a 
white,  farinaceous,  homogeneous  tunic,  traversed  by  4  to  7  yellowish  vascular  bundles.  Aooord- 
ing  to  Wasowios,  the  root  yielded  jfjf  of  1  per  cent  of  atenne,  an  amorphous,  very  slightly  poisonous 
alkaloid  (the  same  alkaloid  was  previously  pointed  out  by  Broughton),  aconitic  acid,  an  acid  similar 
to  taanie  acid,  a  soft  &t,  cane  sugar,  mucilage,  and  pectinons  substances.  Wakhmaj  another  Indian 
drag,  appears  to  be  a  variety  of  Atis.    (Bee  P.  /.  TV.,  zvi.  80.) 


128  Acanitum.  fabt  I. 

this  country  as  an  ornamental  flower.  All  parts  of  the  plant  are  acrid  and  poison- 
ous. The  leaves  and  root  are  nsed.  The  leaves  should  be  collected  when  the 
flowers  begin  to  appear,  or  shortly  before.  Afber  the  fruit  has  formed,  they  are  less 
efficacious.  The  root  is  much  more  active  than  the  leaves ;  and  an  extract  from  the 
latter  is  said  to  have  only  one-twentieth  of  the  strength  of  one  made  from  the 
former.  It  should  be  gathered  in  autumn  or  winter  after  the  leaves  have  fallen,  and 
is  not  perfect  until  the  second  year.  It  has  been  mistakenly  substituted  for  horse- 
radish root,  as  a  condiment,  with  fatal  effect  The  wild  plant  is  said  to  be  more 
active  than  the  cultivated.  (^Sehroff,)  Prof.  Wm.  Procter  found  the  roots  of  the 
plant  cultivated  in  this  country  richer  in  the  active  alkaline  principle  than  the  im- 
ported roots ;  having  obtained  as  much  as  0*85  per  cent,  from  the  former.  (/Voc 
A,  R  A,  1860.) 

The  aconite  root  is  broi^ht  into  market  in  packages  or  bales,  originally,  in  general, 
either  from  the  continent  of  Europe  or  from  India.  It  is  of  variable  quality  ;  some 
parcels  being  unobjectionable,  while  others  contain  a  considerable  proportion  of  inert 
or  defective  roots.  Among  these  roots  that  of  Imperatorta  ottruthium  has  been  ex- 
pressly noted,  (f*.  J,  Tr.y  vii.  749.)  The  best  test  is  the  taste ;  and  roots  should 
be  rejected  which  have  not  in  a  fair  degree  the  characteristic  properties  in  this  re- 
spect described  below,  especially  the  sensation  of  numbness  and  tingling  on  the 
tongue,  lips,  and  fauces. 

Nepavl  aconite  is  composed  of  elongated,  conieal,  tuberous,  or  nearly  cylindrical 
roots,  3  to  4  inches  long,  }  to  1}  inches  in  diameter  at  the  base ;  unbranched ;  often 
abruptly  broken  off  below ;  more  or  less  flattened ;  shrivelled  chiefly  in  a  longi- 
tudinal direction,  and  sparsely  marked  with  the  soars  of  rootlets.  Japanue  aconite 
has  also  been  largely  sold  in  London.*  It  consists  of  plump,  oblong  or  ovoid,  dark 
grayish  or  blackish  tubers,  from  half  an  inch  to  an  inch  in  length,  and  ^  to  |^  of  an 
inch  in  diameter. 

Properties.  The  Jresh  leave%  have  a  faint  narcotic  odor,  most  sensible  when  they 
are  nibbed.  Their  taste  is  at  first  bitterish  and  herbaceous,  afterwards  burning  and 
acrid,  with  a  feeling  of  numbness  and  tingling  on  the  inside  of  the  lips,  tongue, 
and  fauces,  which  is  very  durable,  lasting  sometimes  many  hours.  When  long 
chewed,  they  inflame  the  tongue.  The  dried  leaves  have  a  similar  taste,  but  the 
acrid  impression  commences  later.  Their  sensible  properties  and  medicinal  activitj 
are  impaired  by  long  keeping.  They  should  be  of  a  green  color,  and  free  from 
mustiness.  The  root  has  a  feeble  earthy  smell.  Though  sweetish  at  first,  it  has 
afterwards  the  same  effect  as  the  leaves  upon  the  mouth  and  fauces.  It  shrinks 
much  in  drying,  and  becomes  darker,  but  does  not  lose  its  acrimony.  Those  par- 
cels, whether  of  leaves  or  roots,  should  always  be  rejected  which  are  destitute  of 
this  property.  As  found  in  commerce,  the  aconite  root  is  described  as  being  "ftrom 
a  half  to  three-quarters  of  an  inch  (12  to  20  m.m.)  thick  at  the  crown  ;  conically 
contracted  below ;  from  two  to  three  inches  (50  to  70  m.m.)  long,  with  scars  or  frag- 
ments of  radicles;  dark  brown  externally;  whitish  internally;  with  a  rather  thick 
bark,  enclosing  a  star-shaped  pith  about  seven-rayed;  without  odor;  taste  at  first 
sweetish,  soon  becoming  acrid,  and  producing  a  sensation  of  tingling  and  numbness.** 
(/.  S,1i  The  seeds  also  are  acrid.  For  an  account  of  the  chemistry  of  aconite,  see 
Aconifinaj  page  123. 

Medical  Properties  and  TTses.    Aconite  was  well  known  to  the  ancients  as  a 

*  Japaneae  uieontfe.— S«Teii  Tarietiai  of  Aoonita  tnb«n  sra  laid  by  Dr.  Langmard  to  be  foand  in 
the  Japanese  drag  fltores,  nsaally  preserred  in  Tinegar  or  obild's  arine,  or  by  drying.  The  botaa- 
ioal  aoaroe  of  theae  aoonite  roots  is  not  aoonrately  determined,  bat  they  are  probably,  at  least  in 
part,  yielded  by  A.japonicunif  Thunb.,  and  A.  /V^cAert,  Reich.,  believed  by  menv  botanists  to  b« 
respeoUvely  identical  with  A.  2ycoe(ofi«m,  Linn.,  and  A,  Ohinense,  Bleb.  JSeTeral  alkaloids  bare 
been  separated,  but  have  not  been  studied  at  all,  with  the  exception  of  Japaeanitin^f  which  is  said 
to  be  the  most  poisonous  of  the  known  aconite  alkaloids.    (See  P.  J,  TV.,  3  ser.,  xi.  140,  1021.) 

t  Prof.  Josepn  Schrenk  observes  that  the  aoonite  root  Is  not  correctly  described  in  onr  Pharma* 
oopoeia,  and  that  the  nueleut  9heath  or  endodermis  of  the  aoonite  root  is  found  quite  close  to  tha 
surface ;  it  is  nearly  circular,  and  consists  of  a  single  layer  of  tangentially  elongated  cells.  It  is 
the  cambium  tone,  consisting  of  about  eight  rows  of  cells,  which  presents  on  the  cross-section  the 
appearance  of  an  irregular  star,  with  from  five  to  nine  rays.  The  cambium  line  encloses  the  entire 
woody  portion  of  the  fibro-vascular  bundles,  not  the  pith  only,  as  the  Pharmacopoeia  might  lead 
Uie  reader  to  believe  by  speaking  of  the  **  seven-rayed  pith."    {Am«r,  Drug,,  ApriJ,  1887,  61.) 
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powerfbl  poioon,  Imt  wm  first  employed  as  a  medidDe  by  Baron  Stdrok,  of  Vieiraa, 
whose  ezperimenta  with  it  were  publiBhed  in  the  year  1762.  In  moderate  doses,  it 
prodnoes  warmth  in  the  stomach  and  sometimes  nausea,  general  warmth  of  the  body, 
Dombnees  and  tingling  in  the  lips  and  fingers,  mosoular  weakness,  diminished  force 
and  fireaueney  of  the  pulse,  and  diminished  frequency  of  respiration.  From  larger 
doses  all  these  effects  are  experienoed  in  an  increased  degree.  The  stomach  is  more 
nsuaented ;  the  numbneas  and  tingling  extend  over  the  body ;  headache,  yerdgo,  and 
dimness  of  Tision  occur ;  the  patient  complains  occasionally  of  severe  neuralgic 
pains ;  the  pulse,  respiration,  and  muscular  strength  are  greatly  reduced ;  and  a 
state  of  general  prostration  may  be  induced,  from  which  the  patient  may  not  quite 
noQTer  in  less  than  two  or  three  days.  The  effects  of  remedud  doses  begin  to  be 
felt  in  twenty  or  thirty  minutes,  are  at  their  height  in  an  hour  or  two,  and  continue 
with  little  abatement  from  three  to  five  hours. 

In  poisonous  doses,  besides  the  characteristic  tingling  in  the  mouth  and  elsewhere, 
aconite  occasions  burning  heat  of  the  cssophagus  and  stomach,  thirst,  violent  nausea, 
vomiting  and  purging,  severe  gastric  and  intestinal  spasms,  headache,  dimness  of  vision, 
with  contracted  or  expanded  pupils,  numbness  or  paralysis  of  the  limbs,  diminished 
sensibility  in  general,  stiffness  or  spasm  of  the  muscles,  great  prostration,  pallid  coun* 
tenance,  odd  extremities,  an  extremely  feeble  pulse,  and  death  in  a  few  hours, 
BometimcB  preceded  by  delirium,  stupor,  or  convulsions.     All  these  effects  are  not 
experienoed  in  every  case ;  but  there  is  no  one  of  them  which  has  not  been  recorded 
as  having  occurred  in  one  or  more  instances.     The  proper  treatment  of  aconite  poi- 
soning consists  in  the  maintenance  of  absolute  rest  in  a  position  horiiontal,  or  with 
the  head  lower  than  the  feet ;  the  evacuation  of  the  stomach  by  the  siphon  tube  or 
stomach-pump,  if  free  vomiting  do  not  occur ;  the  adminiBtration  of  stimulus,  and  the  - 
use  of  external  heat  to  keep  up  the  bodily  temperature.     Whbky  or  brandy  should' 
be  given  freely  in  a  concentrated  form  by  the  mouth  and  rectum ;  when  the  symp- 
toms are  very  urgent,  it  may  be  injected  under  the  skin.     Ammonia  should  be  em* 
pkyed  pro  re  natcL.    In  severe  cases  the  tincture  of  digitalis  should  be  given  hypo- 
dermieally  (gtt  xv  to  xxv^ ;  and  ammonia  may  be  injec£sd  into  the  veins.     We  have 
known  life  to  be  apparently  saved  by  laudanum  given  in  drachm  doses ;  and  there  i» 
sound  reasoning  as  well  as  some  clinical  experience  (JBo9ton  Med.  and  Sfurg.  Jaur.^ 
Sept.  1861)  in  justification  of  the  use  of  tincture  of  nux  vomica  in  combination. 
mm  that  of  digitalb.     If  the  bodily  temperature  decreases,  it  should  be  maiui^- 
tained  by  external  heat. 

The  symptoms  produced  by  aconite  are  chiefly  due  to  its  action  upon  the  circuta-^- 
tion  and  the  nervous  system.    It  is  a  direct  and  powerful  depressant  of  the  heart,  iT 
in  sufficient  amount  completely  paralysing  the  csirdiao  muscle.    The  lowering  of  thov 
force  of  the  circulation  is  certainly  in  large  part  due  to  this  action  ;  but  it  is  prob* 
able,  although  not  proved,  that  it  also  paralyzes  the  vaso-motor  system.     Upon  the 
cerebrum  the  drug  exerts  very  little  if  any  direct  influence.     Upon  the  peripherar. 
sensory  nerves  it  acts  as  a  powerful  depressant,  thereby  causing  the  characteristic 
tin^og  and  numbness  of  aconite  poisoning.     The  influence  upon  the  spinal  marrow 
seems  to  be  less  pronounced  than  that  upon  the  sensory  nerves ;  but,  if  in  sufficient 
amount,  the  poison  depresses  the  motor  centres  of  the  cord.    To  this,  and  not  to  any 
effect  upon  the  motor  trunks  or  the  muscles,  is  due  the  loss  of  reflex  activity  and  of 
voluntary  power  caused  by  toxic  doses. 

As  an  internal  remedy,  aconite  is  very  valuable  in  sthenic  fever  from  any  cause ; 
when  the  condition  is  arthenic  it  should  never  be  administered.  It  Lb  also  useful  in 
some  cases  for  the  purpose  of  benumbing  sensitive  nerves ;  thus  it  will  sometimes 
arrest  the  vomiting  of  pregnancy,  and  has  often  been  used  with  excellent  results  in 
rheumatic  neuralgia.  To  obtain  such  effects  it  must  be  given  boldly.  Applied  locally 
10  a  sensitive  or  painful  part,  it  is  very  efficient,  owing  to  its  being  brought  in  a 
coneeotrated  state  into  contact  with  the  irritated  nerves.  It  is  a  favorite  applica- 
tioB  in  neuralgias,  and  will  probably  achieve  good  more  often  than  any  other  nar- 
eotie  local  remedv.  AppKed  to  the  skin,  aconite  occasions  heat  and  prickling  or 
tbi^ng,  followed  by  numbness,  and,  if  in  contact  with  a  wound,  produces  its  peculiar 
constitutional  effects.  Applied  to  the  eye,  it  causes  decided  contraction  of  the  pupil. 

0 
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It  maybe  admtnbterad  iii  powder,  ezfenet,  or  tinotiir&*  The  doee of  tbe  powdevod, 
leaves  is  one  or  two  grains  (0065-0*13 Om.),  of  the  extract  from  halt*  a  grain  to. 
a  graio  (0*03-0-065  Om.),  of  the  tiDoture  of  the  leayea  twentj  or  thirty  drops 
(1*25-1*9  C.o.)y  to  be  repeated  twioe  or  three  times  a  day,  and  gradually  iDoreased  (ill 
the  effects  of  the  medioioe  are  ezperieiioed.  The  pmparatioQ  now  almost  exdu* 
siyely  employed  is  the  tincture  of  the  root,  Tmctura  AcomUL  U.&  Of  this,  from 
3  to  5  drops  (0*18-0*3  Co.)  may  be  given  every  two  to  four  hom  until  its  effeoto 
become  obvious.  It  is  very  important  to  distinguish  between  the  tineture  of  the 
leaves  formerly  officinal  and  still  used  and  the  much  stronger  tincUue  of  the  root 
just  referred  to.  Few  patients  will  bear  at  first  more  than  four  minims  of  the  latter. 
Very  properly,  we  think,  the  tincture  of  the  leaves  was  abandoned  at  the  revision 
of  the  U.  S.  r,  1860.  Aconite  may  be  used  externally  in  the  form  of  the  satunitad. 
tincture  of  the  root,  of  extract  mixed  with  lard,  of  a  plaster  or  liniment,  or  of 
aoonitine  ointment  The  tincture  may  be  applied  by  means  of  a  soft  piece  of  sponge 
on  the  end  of  a  stick. 

Off.  Prep,  of  the  RooL  Abstraetum  Aooniii ;  Extraotum  Aooniti ;  Extcaetum 
Aooniti  Fluidum ;  Tinctura  Aooniti. 

Off,  Prep,  of  the  Leavn.  Br.  Extraetum  AeonitL 

Q^.  /Vep.  of  thfi  RooU  Br.  Aconittna;  Linimentum  Aooniti;  Tinctuni  AoooitL 

ADEPS.  U.S.    Lard. 

(Aa>fF8.) 

''  The  prepared  internal  fat  of  the  abdomen  of  Sus  scrofa,  Linn6  (C9ass,  Mam- 
ftkJtiia  ;  Ord.,  Pachydermata),  purified  by  washing  with  water,  melting,  and  strain- 
ing."  U.S. 

ADEPS  PRuEPAEATUS.  Br.    Prepared  Lard. 

(I'DfiPS  PlLB^4.-&I'Tfis*-prS<p«^ra;taa.) 

<<  The  purified  fat  of  the  hog,  Sw  Sorcfa.*'  Br. 

Adept  PrsBiiaratiui,  Br.  Adep«  Snillas,  P.  G,;  Axwtf^  Ponn*  a.  Poroinft.  Axnngia,  Zoi./ 
Preparod  Laid,  Hog's  Lard,  Eng»;  Azonge,  Graifse,  Graisse  de  Poio,  Saindoaz,  Fr.;  Sohvelna^ 
sohmali,  (?./  Grasso  di  Poroo,  Lardo,  It.;  Manteoa  de  Paerco,  Lardo,  So. 

Preparation.  Lard  is  the  prepared  fat  of  the  hog.  The  Br.  Pharmacopoeia 
gives  a  process  for  its  preparation ;  but  in  this  country  it  is  generally  purchas^  by 
the  druggists  already  prepared.  The  adipose  matter  of  the  omentum  and  mesen- 
tery, and  that  around  the  kidneys,  axe  usually  employed;  though  the  subcutaneous 
fiit  is  said  to  afford  lard  of  a  firmer  consistence.  In  the  crude  state  it  contains 
membranes  and  vessels,  and  is  more  or  less  contaminated  with  blood,  from  all  which 
it  must  be  freed  before  it  can  be  fit  for  use.  For  this  purpose,  the  fat,  having  been 
deprived  as  far  as  possible  by  the  hand,  of  membranous  matter,  is  cut  into  pieoea, 
washed  with  water  tiU  the  liquor  ceases  to  be  colored,  and  then,  after  carefhlly  sep- 
arating the  water,  it  is  melted  in  a  copper  or  iron  vessel,  over  a  slow  fire.f    The 

*  Squibh'9  Tett/ar  J^eoniU  and  it$  Preparatiima.'^In  the  abaenoe  of  aaj  reUable  ohemieal  tttim 
for  aoonitine,  Dr.  Squibb  saggesU  tbat  a  fluidrachm  of  a  solution  of  tbe  Yarions  preparaUons  ba 
taken  into  the  anterior  part  of  the  month  (after  the  latter  has  been  thoroughly  rinsed),  and  hM 
there  for  one  minnte  bj  the  watoh,  and  then  diteharged.  The  peovliar  nnnbing  flenntaon  thovM' 
be  ezperieneed  within  fifteen  minutee,  and  it  should  oonttnue  for  fllkeen  or  thirty  minuto.  Teeteil 
in  this  way,  he  found  the  oommereial  aoonitines,  in  solution  of  the  strength  of  -^L^f  grain  in  I 
lluidraohm  of  water,  to  have  the  following  relative  strengths;  1  grain  good  powderM  aconite  root 
is  equal  to  1  grain  ordinary  eommeroial  aoonitine,  1  grain  Merck's  ordinary  aoonitine,  ^  grain 
Merok's  peeudaooBitiiie,  -^  gi^in  Dnqneenei'f  aoonitine  orystalliMd  (really  nitmte  oC  aoonitiMe). 
He  aiso  lound  by  this  approximate  method  that  1  grain  of  powdered  aoonite  root  was  eonivalant. 
to  1  minim  of  fluid  extract,  j^  grain  alcoholio  extract  of  aoonite  root,  2*60  minims  or  IT.  S.  P. 
tineture  of  aoonite  root,  8*43  minims  of  British  tincture  of  the  roo^  11*8  minims  of  GermMt 
tineture  of  the  root,  1*5  minims  of  Fleming's  tincture,  9  grains  of  powdered  aoonite  leaf,  1*5  gniaa 
of  alcoholio  extract  of  dried  aoonite  leaf,  1  grain  of  AUen*s  BngUsh  extract  of  fresh  plant,  and  72 
minims  of  tincture  of  aoonite  leaf. 

t  Prof.  Procter  recommends  the  following  method  of  operating.  After  eareftal  remoral  of  iBbm 
membranes  and  adhering  flesh,  the  crude  lard  is  to  be  out  into  small  pieces,  flnlamted  wkh  sao^ 
eessive  portions  of  odd  water  until  this  remains  elear,  and  then  heated  moderately,  in  a  tinned 
Tcssel,  until  the  melted  fat  becomes  perfectly  clear  and  anhydrous.  Iiastlv,  it  is  to  be  strained  into 
earthen  pots,  being  occasionally  stirred  as  it  cools ;  and  the  pots  should  hie  securely  oorered  witir 
waxed  or  Tarnished  naner,  and  kept  in  a  oeol,  diy  cellar.  {A,  J.  P^  ^xzt*  114.) 
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iieftt  is  ocmtiimed  till  all  the  moisture  is  evaporated,  which  may  be  known  by  the 
tnoBfiarency  of  the  melted  fat,  and  the  absence  of  crepitation  when  a  small  portion 
of  it  is  thrown  into  the  fire.  Care  should  be  taken  that  the  heat  be  not  too  great ; 
as  otherwise  the  lard  might  be  partially  decomposed,  acquire  a  yellow  color,  and 
beoome  acrid.  This  may  be  guarded  against  by  using  a  water-bath  in  melting  the 
kid.  The  process  is  completed  by  straining  the  liquid  through  linen,  and  pouring 
it  into  suitable  vessels,  in  which  it  concretes  upon  cooling.  To  render  it,  however, 
peifeetly  iVee  from  particles  of  membrane  and  tissue,  which  are  oAen  the  cause  of 
imooidity,  and  unfit  lard  for  its  finer  and  more  permanent  uses^  Mr.  £d.  Smith,  of 
Torquay,  insists  on  the  necessity  of  filtering  the  lard  through  paper,  afier  freeing  it 
from  its  coarser  impurities  by  straining  through  linen.  By  this  author  it  is  recom- 
mended that  the  process  of  purification  should  be  completed  by  remelting  the 
lud,  by  means  of  a  water-bath,  and  then  carefully  filtering  it  through  paper  in  a 
warm  closet.  (P.  J,  TV.,  1869,  p.  131.)  Lard  may  be  rendered  quite  inodorous 
by  melting  it,  when  fresh,  by  means  of  a  salt-water  bath,  adding  a  little  alum 
or  eoramon  nit,  continuing  the  heat  till  a  scum  rises  which  b  to  be  skimmed 
off,  and,  after  the  lard  has  concreted,  separating  l^t  saline  matter  by  washing  it 
thonrnghly  with  waiter.  For  a  particular  account  of  the  process,  see  A,  J.  P.y 
zxviiL  176b 

The  fstUowiog  is  the  |Mneen  of  the  British  PharmaoopoBia  fbr  preparing  lard. 
*^  Take  of  the  internal  fat  of  the  abdomen  of  the  hog,  perfeetiy  fresh,  any  eon- 
9gment  quanHtjf.  Bemove  as  much  of  the  external  membranes  as  possible,  and 
SBspend  the  fht  so  that  it  shall  be  ttedj  exposed  to  the  air  for  some  hours ;  then 
cut  it  into  small  pieces,  and  beat  these  in  a  stone  mortar  until  they  axe  thus,  or  by 
some  eqnivaloit  process,  reduced  to  a  uniform  mass  in  which  the  membranous 
vesides  are  completely  broken.  Put  the  mass  thus  produced  into  a  vessel  surrounded 
by  warm  water,  and  apply  a  temperature  not  exceeding  130^  F.  (54*4^  C.)  until 
the  fat  has  melted  aad  separated  from  the  membranous  matter.  Fmally,  strain  the 
melted  fat  through  flannel.''  £r. 

The  process  of  the  British  Pharmacopoeia  differs  from  that  formerly  used,  and 
is  modelled  upon  the  suggestions  of  Prof.  Bedwood,  that  the  use  of  water  be  es- 
pecially avoided,  and  that  the  selected  fat  be  exposed  freely  to  air  and  light  before 
rendering.  (P.  J.  Tr.,  1883,  p.  364;  also  Ephemerii.  1884,  p.  504.) 

Lard,  as  offraned  for  sale,  often  contains  common  salt,  whicn  renders  it  unfit  for 

earmaceutic  purposes.  This  may  be  detected,  when  the  quantity  is  insufficient  to 
sensible  to  the  taste,  by  means  of  nitrate  of  silver,  which  will  produce  a  precipi- 
tate of  chloride  of  silver  with  water  in  which  the  salted  lard  has  been  boiled,  after 
cooling  and  filtration.  To  f^  it  from  this  impurity,  it  may  be  melted  with  twice 
its  weight  of  boiling  water,  the  mixture  well  agitated  and  set  aside  to  cool,  and  the 
fiit  then  separated.  Lard  is  sometimes  adulterated  with  water,  starch,  and  a  small 
proportion  of  ahim  and  quicklime,  which  render  it  whiter,  but  unfit  for  medical 
UBCL  But  by  fiir  the  most  oommoo  adulteration  of  lard  at  this  time  (1888)  is 
through  the  use  of  cotton«seed  oil.  Lideed,  some  specimens  of  lard  consist  almost 
wholly  of  mixtures  of  stearin  and  cotton-seed  oil.  Lard  of  this  kind  can  easily  be 
detected  by  the  disagreeable  and  characteristic  odor  of  cotton  •seed  oil  which  is 
evolved  when  it  b  heated. 

Piropertiei.  Lard  is  ^*  a  soi^  white,  unctuous  solid,  of  a  faint  odor,  free  from 
rancidity,  having  a  bland  taste  and  a  neutral  reaction.  Entirely  soluble  in  ether, 
bensin,  and  disalphLde  of  carbon.  Sp.  gr.  about  0*938.  It  melts  at  or  near  35^  C. 
(95''  F.)  to  a  clear,  coloriess  liquid,  and  at  or  below  SO""  C.  (86""  F.)  it  is  a  soft 
solid.  Distilled  water,  boiled  with  lard,  should  not  acquire  an  alkaline  reaction, 
(aba.  of  alkalies),  nor  should  another  portion  be  colored  blue  by  solution  of  iodine 
(abe.  of  atardi).  A  portion  of  the  water,  when  filtered,  acidulated  with  nitric  acid, 
and  treated  with  test-solution  of  nitrate  of  silver,  should  not  yield  a  white  precipitate 
sdoble  in  ammonia  (abs.  of  common  salt).  When  heated  for  several  hours  on  the 
water-bath,  under  frequent  stirring,  lard  should  not  diminish  sensibly  in  weight 
(obe.  of  water).'*  U.  S,  When  melted,  it  readily  unites  with  wax  and  resins.  Like 
animal  fats  and  oils,  it  consists  of  stearin,  palmitin,  and  ol^n ;  its  consistence, 
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when  pure,  depending  largely  upon  the  relative  proportions  of  these  principles ;  olein, 
being  the  liquid  principle,  can  readily  be  separated  from  the  other  two,  by  subjecting 
lard  in  cold  weather  to  strong  pressure,  when  the  olein  (lard  oil)  \a  pressed  out, 
the  solid  residue  (Btearin)  being  used  for  various  purposes,  more  particularly  the 
manufacture  of  candles.  Olein  may  also  be  separated  by  means  of  boiling  alcohol, 
which,  on  cooling,  deposits  the  concrete  principles  of  the  lard.  It  is  extensively 
employed  for  burning  in  lamps,  and  other  purposes  in  the  arts.  Vast  quantities  of 
it  are  prepared  in  Cincinnati,  Ohio,  and  much  is  exported.  In  France  it  is  said  to 
be  largely  used  for  adulterating  olive  oil,  and  is  itself  now  often  adulterated  by  a 
heavy  lubricating  petroleum. 

Exposed  to  the  air,  lard  absorbs  oxygen  and  becomes  rancid.  It  should,  there- 
fore, be  kept  in  well-closed  vessels,  or  procured  fresh  when  wanted  for  use.  In  the 
rancid  state,  it  irritates  the  skin,  and  sometimes  exercises  an  injurious  reaction  on 
substances  mixed  with  it.  Rancidity  in  lard  and  other  fats  is  prevented  by  digest- 
ing them  with  benzoin  or  poplar  buds,  and  rancid  lard  may  oflen  be  greatly  im- 
proved by  washing  it  with  lime-water.  (See  Unguenta.)  Lard  even  when  fresh  is 
slightly  acid,  as  was  proved  by  Dieterich,  Arch,  d,  Fharm,,  1887,  p.  494. 

Medical  Properties  and  uses.  Lard  is  emollient,  and  U  occasionally  employed 
by  itself  in  frictions,  or  in  connection  with  poultices  to  preserve  their  soft  ooq- 
sistence ;  but  its  chief  use  is  in  pharmaoy  as  an  ingredient  of  ointments  and  oerates. 
It  is  frequently  added  to  laxative  cnemata. 

Off,  Prem,  Adeps  Benzoinatus ;  Ceratum;  Ceratum  Gantbaridis;  Ceratnm  £x« 
tracti  Gantbaridis ;  Ceratum  ResinsB ;  Unguentum ;  Unguentum  Hydrargyri ;  Un- 
guentum  Meserei ;  Unguentum  Simplex. 

Off.  Prep.  Br,  Adeps  Benzoatus ;  Emplastrum  Gantbaridis ;  Unguentum  lodi ; 
Unguentum  Terebinthinsd ;  Unguentum  Hydrargyri  Nitratis. 

ADEPS  BENZOINATUS.  U.S.    Benxoinated  Lard. 

(A'DltPS  BftN-ZO-J-NA'TtJS.) 

Adepi  BenioatllS,  Br.;  Benzoated  Lard;  Ungaentam  Bensoini,  U.  S.  1870;  Aznngia Balsami- 
ca,  8.  BenKoinata,  8.  B«nsoata;  Ointment  of  Benxoin,  E./  AzoDg6(Grai88e)  benioiii6e  (balMuniqne), 
Fr.;  BenBolnirtes  8ohmalZ|  O. 

Preparation.  "  Benzoin  in  coarse  powder  two  parts  [or  one  hundred  and  forty 
grains] ;  Lard  one  hundred  parts  [or  sixteen  ounces,  av.]  Melt  the  Lard  by 
means  of  a  water-bath,  and,  having  loosely  tied  the  Benzoin  in  a  piece  of  coarse 
muslin,  suspend  it  in  the  melted  Lard,  and,  stirring  them  together  frequentlyi  con- 
tinue the  heat  for  two  hours,  covering  the  vessel  and  not  allowing  the  temperature 
to  rise  above  60°  C.  (140°  F.).  Lastly,  having  removed  the  Benzoin,  strain  the 
Lard  and  stir  while  cooling.*'   U,  S. 

"Take  of  prepared  Lurd  one  pound;  Benzoin  reduced  to  coarse  powder  one 
hundred  and  forty  grains  ;  melt  the  lard  by  the  heat  of  a  water-bath,  add  the  ben- 
zoin, and,  frequently  stirring  them  together,  continue  the  application  of  heat  for 
two  hours ;  finally  remove  the  residual  benzoin  by  straining."  Br.  That  the  bal- 
samic or  resinous  principles,  in  certain  substances  like  benzoin,  exercise  a  valuable 
fonction  in  preserving  fats  has  been  proved  by  abundant  experience.  It  has  been 
shown  that  when  made,  as  originally  suggested  by  Doliber  and  directed  in  the  U.  S. 
Pharmacopoeia  of  1 870,  by  incorporating  the  tincture  with  lard,  ointment  of  benioin 
was  irritating  to  the  skin  in  certain  diseases ;  hence  the  return  to  the  old  prooess 
of  digesting  the  benzoin  in  lard,  kept  at  a  temperature  of  60°  C.  (140°  F.).  The 
present  U.  S.  formula  does  not  differ  materially  from  the  British,  except  in  the 
directions  to  enclose  the  benzoin  in  a  muslin  bag  and  the  regulation  of  the  tempera- 
ture ;  the  first  improvement  has  for  its  object  the  prevention  of  the  hard  cake  of 
benzoin,  which  otherwise  collects  at  the  bottom  of  the  water-bath,  and  is  apt  to  be 
imperfectly  acted  upon.  A  much  pleasanter  and  more  agreeable  product  is  insnred 
by  heeding  the  U.  8.  directions  as  to  limiting  the  teiaperature,  a  high  heat  Tolatil- 
izing  the  odorous  principles,  and  communicating  an  empyreumatic  odor. 

Off.  Prep,   Unguentum  Acidi  Oallici ;  Unguentum  Acidi  Tannic! ;  Unguentum 
Belladonnso;  Unguentum  Chrysarobini;  Unguentum  Gallie;  Unguentum  Hydrargyri 
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AmmoDUti  ;*UDgQeiitam  lodi ;  Ungaentam  Iodoform! ;  Ungnentam  Plambi  Carbo- 
natis;  UngQentam  Plambi  lodi ;  UogueDtum  PotaaBit  lodidi ;  UDguentam  Stramonii ; 
Ungueotum  Snlphuiis ;  UngaeDtam  Sulphuria  Alkalinum ;  Unguentnm  VeratrinaB ; 
Uo^eDtiim  ZiDci  Ozidi. 

Offi  Prep,  Br,  Ungaentam  Aoonitinas ;  Ungnentom  AtropinaB;  Ungnentam  Bel- 
ladoDoaa ;  tlngaeotam  GalamlnaB ;  Ungoeatom  Ghryaarobini ;  Ungnentam  Galias ; 
Ungnentam  H jdrargyri  Subohloridi ;  Ungaentam  lodoformi ;  Ungaentam  Plambi 
Aoetatis ;  Ungaentam  Potasaii  lodidi ;  Ungaentam  Sabinae ;  Ungaentam  Simplex ; 
UngoeDtam  Staphiaagriie ;  Ungaentam  Salpharia ;  Ungaentam  Zinci. 

.ETHER.  U.S.,  Br.    Ether. 

(  JS'THfB— «'th^r. ) 

£ther  Sulpbvriou,  Ed.,  Dub.;  Stber,  Hydrie  Ether,  Naphtha  Vitrioli,  Hydrate  of  Ethylen, 
Oxide  of  Ethyl  I  Ether  hydriqae,  on  yiniqae,  oa  sulfnrtqae,  /V./  iBther,  Sohweftlather,  O. 

'<  A  Ikmid  oompoaed  of  about  74  per  cent,  of  Ethjl  Oxide  [(CyH,),0 ;  74— 
CJIfi ;  o7]  and  about  26  per  cent,  of  Aloobol  containing  a  little  water.  Sp.  gr. 
about  0*750  at  IS""  0.  (SO^"  F.)."  IT,S.  *' A  volatile  liquid  prepared  f)rom  Alco- 
hol, and  oontaining  not  less  than  92  per  cent  by  Tolume  of  pare  ether,  (C.Hf^O. 
or  C^H^O."  Br. 

PraparfttioiL  The  present  U.  B.  PharmacopoBia  has  abandoned  the  process  for 
preparing  ether.* 

^  Take  of  Rectified  Spirit  fifty  fiuidcwneei  [Imp.  meas.1 ;  Sulphuric  Acid  ten 
Jlmdauncea  [Imp.  meas.] ;  Chloride  of  Calcium  ten  ounces  [avoird.] ;  Slaked  Lime 
ka^  am  ounce  [avoird.] ;  Distilled  Water  thirteen  ftuidatMce^  [Imp.  meas.].  Mix 
the  Solphoric  Add  with  twelve  fiuidounces  of  the  Spirit  in  a  glass  flask  having  a 
wide  neck  and  capable  of  containing  at  least  two  pints  [Imp.  aaeas.],  and  not  allow- 
ing the  mixture  to  cool,  coanect  the  flask  by  means  of  a  beot  glass  tube  with  a 
liebig's  condenser,  and  distil  at  a  temperature  sufficient  to  maintain  the  liquid  in 
brisk  ebullition.  As  soon  as  the  ethereal  fluid  begins  to  pass  over,  supply  fresh 
Spirit  through  a  tube  into  the  flask  in  a  continuous  stream,  and  in  such  quantity  as 
to  equal  the  volume  of  the  fluid  which  distils  over.  For  this  purpose  use  a  tube 
Aurniahed  with  a  stop-cock  to  regulate  Uie  supply,  connecting  one  end  of  the  tube 
with  a  vessel  containing  the  Spirit  raised  above  the  level  of  the  flask,  and  passing 
the  other  end  into  the  acid  fluid  through  a  cork  fltted  into  the  flask.  When  the 
whole  of  the  Spirit  has  been  added,  and  forty-two  fluidounces  have  distilled  over, 
the  process  may  be  stopped.  Dissolve  the  Chloride  of  Calcium  in  the  Water,  add 
the  Lime,  and  aeitate  the  mixture  in  a  bottle  with  the  impure  ether.  Leave  the 
mixture  at  rest  for  ten  minutes,  pour  off  the  light  supernatant  fluid,  and  distil  it 
until  a  glass  bead  of  spedfio  gravity  0*735  placed  in  the  receiver  begins  to  float. 
The  ether  and  spirit  retained  by  the  chloride  of  calcium,  and  by  the  residue  of  each 
reotificatAn,  may  be  recovered  by  distillation  and  used  in  a  subsequent  operation."  Br. 

The  preparation  of  ether  embracea  two  stages :  its  generation,  and  its  subsequent 
reodfication  to  remove  impurities.  The  formulas  agree  in  obtaining  it  by  the  action 

•  The  following  ii  tlie  process  of  V.  S.  P.  1870.  '*  Take  of  Stronger  Aloobol  nxptnt$;  Sul- 
pbnrie  Aeid  thirt^tix  trojfouneta  ;  PoUMa  three  hundred  and  ei^ty  yraine  ;  Distilled  Water  three 
Jhndavmef.  To  two  pints  of  the  Aloohol,  ooataiiied  in  a  siz-piot  tubulated  retort,  gradually 
add  the  Aeid,  stirring  oonstaotly  during  the  addition.  By  means  of  a  cork  fitted  to  tbe  tubu- 
lore,  adapt  a  long  funnel-shaped  tube,  with  tbe  lower  end  drawn  out  so  as  to  form  a  narrow 
oriSee,  and  reaching  nearly  to  the  bottom  of  the  retort,  and  also  a  thermometer  tube,  graduated 
fiom  26a<>  F.  [12S-6^  C]  to  800<»  F.  [148-8<»C.],  with  its  bulb  reaching  to  the  middle  of  the  liquid. 
Harinip  plaeed  the  retort  on  a  sand-bath,  connect  it  with  a  Liebig's  condenser,  and  this  with  a 
wen-4900led  receiver.  Then  rai»e  the  heat  ouickly  until  the  liquid  boils,  and  attains  a  tempera- 
tor*  between  2W*  F.  [1$0<*  C]  and  280<*  F.  [137*7*^  C.].  By  means  of  a  flexible  tube,  connected  with 
ike  siop-^oek  of  aa  elevated  vessel  containing  the  remainder  of  the  Aloobol,  introduce  that  liquid 
into  tbe  retort,  through  the  funnel-shaped  tube,  in  a  continuous  stream ;  the  quantity  supplied 
bring  so  regulated  that  the  temperature  of  the  boiling  liouid  shall  continue  between  the  degrees 
mentioned.  After  all  the  Alcohol  has  been  added,  proceed  with  the  distillation  until  the  tempera- 
X9m  rives  to  286°,  when  the  process  should  be  disoontinoed.  To  the  distilled  liquid  add  the  Potassa, 
previoasly  dissolved  in  the  Distilled  Water,  and  shake  them  occasionally  togetber.  At  the  end  of 
twenty -four  hours,  pour  off  tbe  supernatant  liquid,  introduce  it  into  a  retort,  and,  with  a  gentle  heat, 
distil  into  a  well-eooled  reeeiver  three  pints,  or  until  tbe  liquid  attains  the  specific  gravity  0*750. 
JmJstj,  keep  the  Bther  in  a  well-stopped  bottle." 
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of  snlpharic  add  on  alcohol.  In  the  fbnner  United  States  prooeel^  which  was 
adopted,  with  modifications,  from  the  French  Codes,  one-third  of  the  alcohol  taken 
IS  mixed  with  the  add,  and,  while  still  hot  from  the  reacdon,  distilled  from  a  glass 
retort,  by  a  heat  qaioklj  applied,  into  a  refrigerated  receiver.  When  the  heat  of 
the  mixture  has  risen  to  between  ISO''  0.  (266''  F.)  and  137*7''  0.  (280''  F.),  the 
remainder  of  the  alcohd  is  allowed  to  enter  the  retort  in  a  continnons  stream,  the 
supply  being  so  regulated  that  the  heat  shall  be  maintained  between  the  degrees 
mentioned.  By  a  complicated  reaction  which  is  explained  on  page  137,  the  add 
converts  the  alcohol  into  ether;  and,  were  it  not  that  the  add  becomes  more  and  mora 
dilute  as  the  process  proceeds,  it  would  be  able  to  etherize  an  unlimited  quantity  of 
alcohol.  Although  the  add,  before  it  becomes  too  dilute,  is  capable  of  determining 
the  decomposition  of  a  certain  amount  of  alcohol,  yet  it  is  not  expedient  to  add  this 
amount  at  once ;  as  a  considerable  portion  of  it  would  distil  over  nndecomposed  with 
the  ether.  The  proper  way  of  proceeding,  therefore,  is  that  indicated  in  the  for- 
mulas ;  namdy,  to  commence  the  process  with  the  use  of  part  of  the  alcohol,  and, 
when  the  decomposition  is  fully  established,  and  a  portion  of  ether  has  distifled,  to 
add  the  remainder  in  a  gradual  manner,  so  as  to  replace  that  which,  every  momevt 
of  the  progress  of  the  distillation,  is  disappearing  by  its  conversion  into  ether. 

In  the  U.  S.  process  of  1850,  the  point  at  which  the  distillation  should  cease  was 
determined  by  the  proportion  of  the  ether  distilled  to  that  c^  the  alcohol  employed, 
or  by  the  appearance  in  the  retort  of  white  vapors,  which  indicate  the  generatioQ  of 
other  products  beddes  the  ether;  but,  in  the  1870  plan,  arrangements  having  been 
made  by  which  the  temperature  can  be  determined,  the  degree  of  heat  has  been 
adopted  as  a  better  criterion ;  as  it  is  only  when  the  temperature  exceeds  the  point 
of  141-1^  C.  (286^  F.)  indicated,  that  the  production  of  injurious  impurities  is  to 
be  apprehended.    The  modifications  of  the  old  process  were  made  in  confbrmitv 
with  suggestions  by  Dr.  Squibb,  contained  in  a  paper  published  in  the  Piroe.  A.  P, 
^.,  1858,  p.  390.     The  direction  in  the  1850  process  to  reserve  a  small  portion  of 
acid,  to  be  added  gradually  with  the  reserved  alcohol,  upon  the  suppodtion  that  the 
add  in  the  retort  might  be  too  much  weakened  to  perform  its  part  duly,  has  been 
found  upon  trial  to  result  in  no  practical  advantage.     As  the  proper  proportion  be- 
tween the  add  and  alcohol  is  that  which  requires  for  ebullition  a  temperature  some- 
what above  ISO''  G.  (266^  F.),  or  that  at  which  the  ether  is  formed,  there  is  an 
obvious  propriety  in  supplying  the  alcohol  just  so  rapidly  as  may  be  suffident  1» 
maintain  this  temperature  in  the  liquid  of  the  retort     If  the  alcohol  be  supnlied  so 
rapidly  as  to  reduce  the  temperature  bdow  the  point  mentioned,  aloohd  wul  disdl 
over  in  undue  proportion ;  if  too  slowly  supplied,  the  temperature  will  rise  so  high 
as  to  produce  other  reactions  in  the  materials  than  that  required  for  etheriilcatioiiy 
and  various  other  products  will  result.     The  rising  of  the  temperature  to  141*1^  C. 
(286°  F.),  after  all  the  alcohol  has  been  added,  is,  therefore,  an  indication  that  the 
process  should  be  suspended.    Nevertheless,  the  caution  to  check  the  process  when 
white  vapors  appear  in  the  retort  is  not  amiss,  as  affording  an  addition^  seoarity 
that  it  shall  not  be  carried  too  iar.    At  the  temperature  of  160°  C.  (820°  F.),  there 
would  be  generated  sulphurous  add,  heavy  oil  of  wine,  defiant  gas,  and  a  large  qiaan- 
tity  of  redno-carbonaceous  matter,  blackening  and  rendering  thick  the  reddnafy 
liquid ;  all  of  them  products  aridng  from  the  decomposition  of  a  portion  of  sulphurio 
acid,  alcohol,  and  ether. 

The  British  process  is  that  of  the  Edinburgh  Pharmacopcda  slightly  modifiecL 
The  principles  are  the  same  as  those  of  the  U.  S.  1870  process ;  but  the  direetioim 
about  temperature  are  wanting ;  and  the  r^^lation  of  the  supply  of  alcohol,  and 
the  cessation  of  the  operation,  are  made  to  depend  on  the  less  reliable  method  of 
determining  the  measure  of  liquid,  in  the  first  place  in  the  retort,  and  in  the  seoond 
place  in  the  receiver ;  as  in  the  XT.  S.  process  of  1850. 

In  both  processes,  whatever  care  may  be  taken  in  conducting  them,  and  to  stop 
them  in  due  time,  the  ether  obtained  is  apt  to  be  contaminated  with  sulphurous  aeia, 
heavy  oil  of  wine,  alcohol,  and  water ;  and  hence  its  purification  becomes  necessary. 
The  U.  S.  Pharmacopoeia  of  1870  directed  for  this  purpose  an  aqueous  solution  of 
potassa,  the  British  a  saturated  solution  of  chloride  of  calcium,  to  which  a  poitien 
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of  recently  daked  lime  bas  been  added.    In  botb  oases,  tbe  omde  etber  is  agi 
widi  tbe  purifying  agent,  and  submitted  to  a  new  distillatioD  at  a  gentle  beat,  ealled 
die  rectificaHon, 

Tbe  purifying  substances  are  potassa  for  sulpbunms  aeid  and  water,  and  water 
Ibr  aloobol  in  tbe  U.  8.  fonnula ;  Kme  fbr  acid,  and  a  saturated  solution  of  obloride 
of  calcium  for  aloobol  and  water,  in  tbe  Britisb.  Tbe  British  substanoes  &r 
pnrifying  are  stated  by  Dr.  Ohristiaon  to  be  oonvenient,  and  to  act  perfectly  and 
promptly.  Tbe  obloride  of  calcium  solution,  after  having  been  wed,  yields  on  dis- 
tfllatioD  a  fbrtber  portion  of  etber  of  tbe  officinal  density ;  and,  by  concentrating 
it,  Storing  while  hot,  and  separating  tbe  ciystals  of  sulphite  of  caldum  which  form 
on  oooling,  tbe  chloride  may  be  reoofered  ibr  future  operations. 

In  tbe  apparatus  employed  by  Dr.  Sauibb  tbe  etber  is  made  in  one  operation ; 
die  TapotB  of  etber  and  unchanged  aloobol  are  first  washed  by  a  sohition  of  oanstio 
potash  maintained  at  a  temperature  above  tbe  boiling  pdnt  of  alcohol,  the  latter 
uquid  is  then  condensed  in  a  worm  kept  at  a  suitable  temperature  and  runs  back 
into  the  stUl,  while  lihe  ether  vapor,  retaining  about  4  per  oent  of  alcohol,  Lb  con- 
densed in  a  well-cooled  arrangement  360  lk».  of  concentrated  sulphuric  aoid  are 
sufficient  to  etherify  120  hamis  of  olean  spirit ;  the  add  has  then  to  be  changed, 
chiefly  because  the  impurities  of  tbe  spirit  render  the  BiijstarB  dark  and  tany  and 
liable  to  firadi  in  tbe  still.  (EphemerU^  ii.  p.  690.) 

IProperties  of  Officinal  Bth«r.  "  The  properties  of  Etber  aiB  given  under 
Stronger  Ether  (see  j:^her  Fortior).  It  dissolves  in  about  five  dmes  its  volume  of 
water.  Tested,  as  directed  under  Stronger  Etber,  tbe  reaction  should  be  neutral ; 
on  evaporation  it  should  leave  no  fixed  residue,  and  tbe  last  portion  should  have 
not  more  than  a  very  slight  foreign  odor ;  a  vohime  of  10  Co,  upon  agitation 
with  an  equal  volume  of  glyoerin,  should  not  be  reduced  to  less  than  7*6  G.o.^* 
Ui  S.  Notwithstanding  tbe  officinal  directions  for  purifying  ether,  it  is  not  abso- 
hitely  pure  as  obtained  by  either  of  the  Ibrmulas  here  given.  Both  contain  a 
eoDsiderable  portion  of  ahwhol,  the  U.S.  about  26  per  cent.,  or,  according  to  Dr. 
Squibb,  26  per  cent  of  88  per  cent,  aloobol,  tbe  Britisb,  aooording  to  the  Pbar- 
uaoopoeia,  8  per  cent  of  alcohol  by  measure;  In  bodi,  there  is  a  little  of  the  light 
oil  of  wine.  They  should,  however,  be  free  from  various  impurities,  which  ue  too 
elten  found  in  oommerdal  ether,  the  result  of  careless  operation,  or  tbe  emfdov- 
sient  of  imperfect  processes.  As  the  Br.  Pharmacopoeia  gives  spedal  directions  for 
the  purification  of  ether,  we  shall  postpone  an  account  of  the  ehenrioal  and  remedial 
ptoperties  of  die  medicine  till  tbe  pure  preparation  is  treated  of.  (See  .Mher 
IhrHor,)  In  the  mean  time,  it  will  be  proper  to  indicate  the  means  of  detennin- 
ng  the  purity  of  the  proper  offioinal  ethers.  Gonmereial  edier  varies  in  sp.  gr. 
ftwn  0-733  to  0*766.  Tbe  impurities  found  in  it  are  excess  of  akehol,  water,  euI- 
phurovs  and  other  adds,  heavy  oil  of  wine,  and  various  fixed  substances. 

Tbe  U.  S.  etber  should  have  the  sp.  gr.  0*760,  and,  if  heavier  than  this,  must  contain 
too  much  aloobol  or  water.  When  shaken  with  an  equal  bulk  of  water  it  should 
not  lose  more  than  iroin  one-llftb  to  one-Amrth  of  its  volume^  The  statement  that 
water  takes  up  only  one^tenth  has  been  shown  by  Dr.  Squibb  to  be  erroneous. 
If  it  ti^e  up  more  than  one-fourth,  the  ether  must  contain  an  exoess  of  alcohol  or 
water,  or  of  both.  If  tbe  alcohol  be  in  excess,  it  may  be  removed  by  agitating  the 
liquid  with  twice  its  b6lk  of  water,  whieh  unites  with  the  alcohol,  fonning  a  heavier 
stratum,  from  whieh  the  ether  may  be  poured  off.  The  etber,  however,  takes  iq) 
about  one-tenth  of  water,  which  may  be  removed  by  agitation  with  freshly  burned 
Kme,  and  subsequent  distillation.  An  easy  method  for  detecting  and  measuring 
any  aloohol  present  in  ether,  was  given  by  the  Edinburgh  College;  namely,  to  agi- 
tate it,  in  a  minim  measure,  with  half  its  volume  of  a  concentrated  solution  of 
«hJoride  of  calcium.  Tins  will  remove  the  aloohol ;  and  the  reduction  of  the  vol- 
wne  of  the  ether,  when  it  rises  to  the  surface,  will  indicate  the  amount.  The  use 
<if  glyoerin  to  separate  tbe  alcohol  and  water  b  for  the  first  time  offioinal.  Heavy 
ufl  of  wine  may  be  disoovered  by  the  ether  becoming  milky  upon  being  mixed  with 
If  the  ether  is  pure,  it  wholly  evaporates  in  the  air,  leaving  no  solid  resi- 
All  noD-veiatik  impurities  axe  thus  detected.    It  shoidd  not  redden  litmus, 
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showing  the  absenoe  of  acids.  The  point  of  ebullition  ia  also  an  indicatioo  of  the 
strength  of  the  ether.  When  evaporating  from  bibulous  p^»er,  it  should  ofier  only 
a  slight  degree  of  foreign  odor,  aromatic  and  free  from  pungency,  and  should  leaTe 
the  paper,  when  dry,  nearly  or  quite  odorless.  This  test  proves  the  absenoe  of  vol- 
atile impurities,  ezoept  a  slight  and  not  inadmissible  proportion  of  light  oil  of  wine. 
(Squibb.) 

<*  Ether  should  be  preserved  in  well-stopped  bottles,  or  in  soldered  tins,  in  a  <xxrf 
place  remote  from  lights  and  fire."   U.  S. 

The  British  ether  should  have  the  sp.  gr.  0*735.  Fifly  measures,  agitated  with 
an  equal  volume  of  water,  are  reduced  to  45  by  an  absorption  of  10  per  cent.  It 
boils  below  105^.  It  is,  therefore,  considerably  stronger  than  the  U.  8.  ether.  In 
other  respects  it  should  answer  to  the  tests  above  given. 

Officinal  ether  may  answer  for  external  application,  and  may  even  be  given  by 
(he  mouth,  yet  for  purposes  of  inhalation  it  is  entirely  unfitted  without  further 
purification. 

Pharm.  Utet.  In  preparing  Eztractum  Lactucarii  Fluidum ;  Hydrargyrum  cum 
Creta ;  Tinctura  Opii  Deodorata. 

Off.  I^^'  Br.  JSther  Purus ;  OoUodium ;  Collodium  Flexile ;  Spiritus  Athens ; 
Spiritus  JEtheris  Gompositus;  Tinctura  Ghloroformi  et  MorphinsB. 

JETHER  ACETICUS.    U.  S.,  Br.   Acdio  Ether.  AodaJte  of  Ethyl 

CiHftyCtHsOs;  88.  (iB^HfB  ^.gftT'f-G&S.)  GaHAOAOs;  88. 

Naphtha  Aoete;  Ethyl  Aoetate;  Bther  ao^tique,  Naphte  ao^tiqae,  Fr,;  Esaigaether,  Essig- 
naphtoa,  O, 

reparation.  A  process  for  preparing  this  ether  is  for  the  first  time  given  in  the 
last  British  Phannacopoeia.  It  is  a  modification  of  the  process  recommended  by  W. 

1.  Clark  (P.  J.  TV.,  1883,  p.  777\  and  is  as  follows.  «'  Take  of  Rectified  Spirit^ 
32 i  fiuidounces  [Imp.  measj ;  Sulphuric  Acid,  32i  fluidounoes  [Imp.  meas.] ;  Ace- 
tate of  Sodium,  40  ounces  [av.] ;  Carbonate  of  Potassium,  freshly  dried,  6  ounces 
[av.].  To  the  spurit  slowly  add  the  acid,  keeping  the  fluid  cool,  and,  the  product 
being  cold,  add  the  acetate,  mixing  thoroughly.  Distil  forty-five  fiuidounces  [Imp. 
meas.].  Digest  the  distillate  with  the  carbonate  of  potassium  for  three  days  in  a 
stoppered  bottle.  Separate  the  ethereal  fiuid,  and  again  distil  until  all  but  about 
four  fiuidounces  have  passed  over.  Preserve  the  resulting  acetic  ether  in  a  well-closed 
bottle  and  in  a  cool  place."  Br.  In  addition  to  this  method,  acetic  ether  may  be 
made  by  several  processes,  the  chief  of  which  are  the  following.  1.  Mix  100  parts 
of  alcohol  (sp.  gr.  0*83)  with  63  parts  of  concentrated  acetic  acid,  and  17  parts  of 
strong  sulphuric  add,  and  distil  125  parts  into  a  receiver,  kept  cold  with  wet  doths. 

2.  Distil  to  dryness  a  mixture  of  three  parts  of  acetate  of  sodium,  three  of  alcohol, 
and  two  of  sulphuric  add,  mix  the  distilled  product  with  one*fiflh  of  sulphuric  add, 
and  distil  a  second  time  an  amount  of  ether  equal  to  the  alcdiol  ^nployed.  3.  Distil 
two  parts  of  effloresced  aoetate  of  lead  with  one  part  of  alcohol,  and  a  little  moic 
than  one  part  of  sulphuric  add.  In  the  last  two  processes,  the  acetic  acid  is  set 
tree  by  the  action  of  the  sulphuric  add  on  the  aoetate  employed.  J.  A.  Pabst  has 
devised  a  process  for  acetic  ether  in  imitation  of  that  for  the  preparation  of  common 
ether.  50  C.a  of  sulphuric  add  and  the  same  quantity  of  alcohol  are  heated  to- 
gether in  a  retort  to  140^  C.  (284^  F.),  and  then  a  mixture  of  one  litre  of  96  per 
cent,  alcohol  and  one  litre  acetic  add  (93  per  cent.)  is  allowed  to  flow  in  slowly.  At 
flrst  some  ethyl  ether  goes  over,  and  then  a  liquid  which  contains,  with  connderable 
uniformity,  85  per  cent,  acetic  ether.  The  reaction  takes  place  between  130^  C. 
(266^  P.)  and  135<*  C.  (275*>  P.) ;  at  145<^  C.  (293°  P.)  some  sulphurous  add  is 
produced.  The  yield  is  about  1350  grammes,  or  78  per  cent,  which  is  90  per  oem. 
of  the  theoretic^  amount.  With  reference  to  the  solubility  of  acetic  ether  in  satu- 
rated calcium  chloride  solution,  it  is  to  be  remarked  that  pure  acetic  ether  is  not  dis- 
sdved,  although  it  is  if  mixed  with  90  per  cent,  alcohol.  One  volume  acetic  ether, 
one  volume  alcohol,  and  two  volumes  caldum  chloride  solution  give  a  homogeneous 
liquid.  The  methyl  acetic  ether  can  be  prepared  exactly  as  the  ethyl  compound,  but 
k)  the  attempt  to  prepare  the  amyl  acetic  ether  in  an  analogous  manner  side  reactioiiB 


PART  I.  Mher  AcdUma. — JBther  Pums.  137 


were  fimnd  to  interfere.  In  order  to  study  the  proportional  power  of  combination 
poesesBed  by  the  two  aloohols,  Mr.  Pabst  allowed  a  mixture  of  100  Co.  methyl 
alcohol  and  100  Co.  acetic  acid  to  flow  into  a  mixture  of  50  O.c.  sulphuric  acid  and 
60  C.a  ethyl  alcohol.  The  first  distillates  contained  essentially  methyl  acetato  and 
the  latter  pure  ethyl  acetate.  In  the  flask  were  found  remaining  nearly  equal  amounts 
of  sulphuric  and  ethyl  sulphuric  acids,  and  in  addition  alcohol,  acetic  acid,  and  some 
residual  ethyl  acetate.  (^BuU,  Soc,  C%tm.,  vol.  xxxiii.  pp.  350, 351 ;  A,  J.  P.,  1880.) 

'^  A  transparent  and  colorless  liquid,  of  a  strong,  fragrant,  ethereal,  and  somewhat 
acetous  odor,  a  reiVeshing  taste,  and  neutral  action.  Soluble,  in  all  proportions,  in 
alcohol,  ether,  and  chloroform,  and  in  about  17  parts  of  water.  Sp.  gr.  0*889  to 
0-897.  It  boils  at  about  76^  G.  (168*8'>  F.).  It  is  inflammable,  burning  with  a  bluish- 
yellow  flame,  and  acetous  odor.  Acetic  Biher  should  not  change  the  color  of  blue 
Htmus  paper  previously  moistened  with  water,  nor  leave  any  fixed  residue  upon 
evaporation.  When  10  O.a  are  agitated  with  an  equal  volume  of  water,  in  a  grad- 
uated test-tube,  the  upper,  ethereal  layer,  after  its  separation,  should  not  measure  less 
than  9  C.a"  U.  S.  It  should  be  kept  away  from  lights  or  fire.  The  British  Pharmaco- 
pceia  gives  its  specific  gravity  at  about  0*900,  boiling  point  about  166^  F.  (74*4*^  0.). 
One  part  by  weight  dissolves  in  about  10  parts  of  water  at  60^  F.  (15*5^  C). 

Kedical  Fropeztios  and  Vses.  Acetic  ether  is  occasionally  i»ed  in  medicine 
as  a  stimuiant  and  antispasmodic.  Its  action  upon  the  system  is  probably  very  sim- 
ilar to  that  of  ether;  but  as  it  is  less  volatile  it  is  less  rapidly  alMorbed  and  elimi- 
natedy  and  consequently  is  much  less  prompt  and  fugacious  in  its  influence  than  is 
etiier.  It  is  locally  irritoting.  It  has  been  found  bv  Dr.  H.  0.  Wood  to  be  capa- 
ble of  being  used  as  an  anaasthetic,  but  to  be  too  slow  in  its  action  for  practical 
purposes.  The  dose  by  the  mouth  is  firom  flfteen  to  thirty  drops  (0*9-1*9  G.a), 
snffioienUy  diluted  with  water.  It  is  sometimes  employed  externally,  by  friction,  as 
a  resolvent,  and  for  rheumatic  pains. 

Ojf.  Prep.  Spiritus  Odoratus ;  Tinctura  Ferri  Acetatis. 

Off,  Prep.  Br.  Liquor  Bpispastious. 

^THER  FORTIOR.  U.S.    Stranger  Ether. 

<<A  liquid  composed  of  about  94  per  cent,  of  Ethyl  Oxide  [(C^Hs^O ;  74— 
C.H.O ;  371  and  about  6  per  cent  of  Alcohol  containing  a  little  Water.  Sp.  gr* 
not  higher  than  0  725  at  15**  C.  (59*'  F.),  or  0-716  at  25^  C.  (77^  F.)."  U.  S.* 

-a:THER  PURUS.  Br.  Pure  Ether. 
*<  Ether  (C,HAO  free  from  alcohol  and  water."  Br. 

Ether  hydriqae^  Fr.;  Reiner  JBtber,  0. 

"  Take  oi  Ether,  Distilled  Water,  of  each,  two  piiUs  [Imperial  measure] ;  Lime, 
recently  burned,  one  ounce  ravoirdupoisl ;  Chloride  of  Calcium,  /our  ounces  [av.]. 
Put  the  Ether  with  one  pint  [Emp.  meas.]  of  the  Water  into  a  bottle,  and  shake  them 
together ;  allow  them  to  remain  at  rest  for  a  few  minutes,  and,  when  the  two  liquids 
have  separated,  decant  off  the  supernatant  ether.  Mix  this  with  the  remainder  of 
the  Water,  and  again,  after  separation,  decant  as  before.  Put  now  the  washed  ether, 
together  with  the  Lime  and  Chloride  of  Calcium,  into  a  retort  to  which  a  receiver  is 
dmely  attached,  let  them  stand  for  24  hours,  then  distil  with  the  aid  of  a  gentle  heat 
Sp.  gr.  not  exceeding  0*720."  Br. 

The  formula  of  1870  and  the  above  are  nearly  the  same ;  the  U.  S.  limiting  the 
amount  distilled  by  the  measure,  the  Britbh  by  the  sp.  gr.   The  ether  is  first  shaken 

•  "The  following  if  the  prooen  of  U.  8.  P.  1870.  *'  T%ke  of  Ether,  Water,  eaoh,  three  jnnie/ 
OUoride  of  Calcium,  in  fine  powder,  Lime,  in  fine  powder,  each,  a  troynunce.  Shake  the  Ether 
and  the  Water  thoroughly  together,  and  when  the  Water  has  subsidedi  separate  the  supernatant 
ether.  Agitate  this  well  wHh  the  Chloride  of  Calcivm  and  the  Lime  in  a  well-stopped  bottle,  and 
allow  the  raizture  to  stand  for  twenty-fonr  hours.  Then  decant  the  Ether  into  a  retort,  and, 
hftving  adapted  thereto  a  Liebig's  condenser,  distil  a  pint  and  a  half  of  Stronger  Ether  into  a  re- 
eeirer  refrigerated  wi^  ice-cold  water.  Lastly,  keep  the  liouid  in  a  well-stopped  bottle.  By  con- 
tianiog  the  distillation,  a  portion  of  weaker  ether  may  be  obtained."  V.  S. 
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with  the  water,  Id  order  that  the  latter,  by  its  superior  affinity  for  aloohoi,  may  take 
it  from  the  former ;  and  afterwards  with  the  chloride  of  oaloium  and  lime,  to  aepa- 
late  from  the  ether  the  water  with  wluoh  it  has  itself  united  in  the  first  step  of  the 
prooeas.  Of  ooiurse,  the  lime,  for  this  purpose,  must  be  in  its  freshly  ealcioed  state, 
9o  that  it  may  have  had  no  opportunity  to  absorb  water  from  (he  air.  The  subse- 
quent distillation  is  intended  still  further  to  strengthen  the  ether,  the  less  volatile 
hquids  being  left  in  the  retort  The  lime  answers  the  further  purpose  of  neutraliang 
any  sulphurous  or  other  aeid  which  the  ether  may  have  happened  to  oontain.  The 
weaker  ether  obtained  at  the  end  of  the  prooess  may  be  kept  fox  subsequent  purifi- 
cation. It  will  be  noticed  that  this  separate  proeeas  aoeomplishes  more  pecfeody 
what  is  effected  by  the  British  formula  for  ether. 

Even  thus  pr^iared,  however,  the  ether,  though  sufficiently  pure  for  all  pharma- 
ceutical or  remedial  purposes,  is  not  absolutely  pure,  still  containing  a  little  aloohoi. 
To  meet  the  intentions  of  the  U.  8.  prooess,  it  must  have  the  ip.  gr.  0*725  (0*720, 

Properties.  *'  A  thin  and  very  diffusive,  dear,  and  colorless  liquid,  of  a  re- 
fieshiDg  characteristic  odor,  a  burning  and  sweetish  taste,  with  a  slightly  bitter 
after-taste,  and  a  neutral  reaction.  It  is  soluble,  in  all  proportions,  in  alcohol, 
chloroform,  bensol,  beniin,  fixed,  and  volatile  oik,  and  dissolves  in  eig^t  times  its 
volume  of  water  at  Ih""  0.  (fiQ""  R).  It  boils  at  37""  G.  (OS-G""  F.).  Ether  Is 
highly  inflammable,  and  its  vapor,  when  mixed  with  air  and  ignitod,  explodes 
violently.  If  a  piece  of  pale  blue  litmus  paper  moistened  with  water  be  immeraed 
ten  minutes  in  a  portion  of  the  Bther,  the  color  should  not  change.  On  evaporatii^ 
at  least  50  C*c.  in  a  glass  vessel,  no  fixed  i^due  should  ai^[>ear,  and,  on  evaporating 
a  portion  dropped  upon  blotting  paper  no  foreiffu  odor  should  be  developed.  Whan 
10  Cc.  are  agitated  with  an  equal  volume  of  ^ycerin  in  a  graduated  test-tube,  the 
Ether  layer,  when  fully  separated,  should  not  measure  less  than  S'O  C.c.  It  should 
boil  actively,  in  a  test-tube  half  filled  with  it  and  held  a  short  time  in  the  hand,  on 
the  addition  of  small  pieces  of  broken  glass.  It  should  be  preserved  in  well-stopped 
bottles,  or  in  soldered  tins  in  a  cool  place  remote  from  lights  or  fires."    O.  S. 

The  requirement  of  Uie  British  Pnarmaoopooia,  that  *<  when  ether  is  shaken  with 
a  fourth  of  its  bulk  of  solution  of  iodide  of  potassium  and  a  little  starch  paste  no 
blue  color  is  produced,"  has  provoked  some  criticism,  Boerrigter  showing  that  War- 
den, Werner,  Buchner,  and  others  were  correct  in  stating  that  pure  ether  would  liber- 
ate iodine  frW  iodide  of  potassium.  This  change  is  said  to  be  due  to  hydrogen  per- 
oxide by  Dunstan  and  Dymond  (F.  J.  Tr.,  1887,  p.  841),  but  others  attribute  tbe 
change  to  ozone  or  aldehyd. 

Its  extreme  volatility  causes  it  to  evaporate  spee(]Qy  in  die  open  air,  with  the 
production  of  considerable  cold.  Its  hinammability  is  very  great,  and  the  pro- 
ducts of  its  combustion  are  water  and  carbonic  acid.  In  conseouenee  of  this 
property  the  greatest  care  should  be  used  not  to  bring  it  in  the  vicinity  of  flame, 
as,  for  example,  a  lighted  candle.  One  of  the  great  advantages  of  using  steam 
as  the  source  of  heat  is  that  it  obviates,  in  a  great  measure,  the  danger  of  its  aod- 
dental  inflammation.  When  too  long  kept  it  undergoes  deoompos^ion,  and  is  con* 
verted  in  part  into  acetic  acid.  It  dissolves  iodine  and  bromine  freely,  and  sul- 
phur and  phosphorus  sparingly.  Its  power  to  dissolve  corrosive  sublimate  makes 
It  a  useful  agent  in  the  manipulations  for  detecting  that  poison*  It  is  also  a  solvent 
of  volatile  and  fixed  oils,  many  resins  and  balsams,  tannic  acid,  caoutchouc,  and 
most  of  the  organic  vegetable  alkalies.  It  does  not  dissolve  potassa  and  soda,  in 
which  respect  it  differs  frt)m  alcohol.  It  was  formeriy  believed  that  when  iraier 
dissolves  more  than  a  tenth  of  its  volume,  the  ether  is  shown  to  contaan  an  undue 
quantity  of  water  or  alcohol,  or  of  both ;  but  according  to  Dr.  Squibb  t&is  is  not 
correct,  water  readily  taking  up  one-fouith  of  its  volume  of  ether.  Ether  tmites 
in  all  proportions  with  alcohol.  According  to  Prof.  B.  Boett^r,  water  may  be 
deteotea  in  ether  by  i^o^itating  the  suspected  liquid  with  bisulphide  of  carbon  ;  if 
water  be  present  the  mixture  becomes  milky  and  turbid,  otherwise  it  remains  elear. 
Stefimelli  (^Ber.  d.  Chem,  Gei,^  8,  439)  proposes  to  shake  ether  with  a  small  fn^ 
ment  of  anilin- violet,  which  does  not  impart  color  to  ether  free  from  aloohoL  One 
per  cent,  of  alcohol  may  be  thus  detected. 
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nie  mort  delioftte  test  for  the  preBenoe  of  aleolid  to  eiher  it  that  of  lieben, 
feanded  on  the  formation  of  iodoform  by  alcohol  but  not  bj  edier.  (See  p.  144.) 
!Phe  mere  keepii^  of  ether  in  presenoe  of  moisture  ia  said  to  genend»  traoBs  of  alco- 
hol sufiicieDt  to  prodaoe  the  reaction.  (Allen,  Com,  Or^.  Anal.,  2d  ed.,  L  p.  125.) 

On  filtering  an  ethereal  liquid  with  free  access  of  air,  a  firosi-like  congelation  is 
observed  on  the  upper  part  of  the  filter,  its  appearanoe  and  quantity  depending 
upon  the  temperature  and  the  hygrometric  state  of  the  atmosphere.  Tanret  has 
collected  some  of  this  hydrate  of  ether,  and  found  that  after  it  had  been  oompletdy 
fireed  from  ether  by  strongly  blowing  upon  it,  it  had  the  temperature  3*5^  C. 
(25^^  F.),  and  on  funon  yielded  17  to  18  paits  of  water  for  37  of  ether;  the 
fennula  (C,H^),0,2H,0  requires  18  parts.  (A.  J.  P.,  1878.) 

Compoaition  snd  Theory  of  its  Production.  The  empiriod  formida  of  ether 
V  C^Hj^O,  and  this  is  the  result  both  of  analysis  and  a  determination  of  its  vapor 
density,  whereby  the  molecular  weight  is  establiahed.  Tbia  fomiula,  however,  is 
better  understood  when  we  examine  the  conditions  of  its  ftnaation.  Ether  is  then 
fbond  to  be  the  oxide  of  ethyl  (C,H^).  This  is  the  group  which  gms  character  to 
common  alcohol  and  all  its  salts,  whether  with  organic  or  iaorganic  acids.     The 


hydrate)  by  the  action  of  sulphuric  acid,  according  to  the  foUowing  reactions: 

C,H5,0H  +  SO,,OH,OH  =  80„0H,0aH,  +  H,OH ; 
that  is,  alcohol  reacting  with  sulphuric  acid  yields  ethyHBulphuric  add  (sulphovinie 
aoid)  and  wator.  In  the  presence  of  an  excess  of  alcohol  and  at  the  proper  tern* 
perature  the  ethyl-sulphiiric  acid  then  reacts  with  another  molecule  of  alcohol  as 
fi>llows: 

C,Hj,OH  +  80„OH,OC,H5  =  C,H5,OC,H5  +  BO,,OH,OH, 
whenhj  ethyl  oxide  (ether)  is  formed,  and  sulphuric  add  is  regenerated.    These  reao- 
tioas  take  place  best  at  a  temperatore  of  about  140^  C.  (284^  F.),  and  if  the  mixture 
in  the  flask  is  kept  at  this  temperature  a  steady  stream  of  alcohol  can  be  converted 
into  ether,  whence  the  process  has  been  called  "the  continuous  etherifieation  process." 

Ifodieal  Propeitiei  and  Uses.  The  chief  use  of  ether  in  medicine  is  as  an 
ansBBthetIc ;  although  when  taken  into  the  stomach,  it  is  afasc^bed  and  exerts  its 
narootie  powers.  Locally  applied  it  acts  at  first  as  a  stimulant  and  afterwards  as  a 
aaieotic.  If  it  be  on  an  exposed  surface  its  evaporation  occurs  so  rapidly  as  to  mask 
by  vefrigBiation  the  direct  action  of  ether.  It  was  at  one  time  employed  for  freesine 
parts  about  to  be  operated  upon,  but  has  been  superseded  by  the  more  vohitile  and 
eheaper  pelaoleum  products.  It  is  firequently  employed  in  nausea  dependent  upon 
gssiric  deprcssioB,  and  also  in  flatulent  or  erfen  biliary  colic ;  it  is  aometimes  eflective 
in  gastrodynia,  in  neuralgia  of  the  gums,  eanche,  etc  When  applied  locally  its 
evaporation  should  be  prevented  if  possible.  When  ether  is  taken  mto  the  general 
vyatem  it  urodnces  an  increase  of  the  force  and  ftequeoey  of  the  pulse,  whidi 
appears  to  he  due  to  a  stimulant  action  both  upon  the  heart  and  vaao^motor  system. 
IHie  augmentation  of  the  force  of  the  circulation  is  remarkably  wdl  BMuntaioed  even 
durtng  pvofound  etherisation,  and  after  death  firom  ether  poisoning  the  heart  is 
asnaUy,  if  not  riways,  found  to  be  beating.  When  the  drug  causes  a  fatal  result, 
it  is  almoet  always  by  paralysing  the  centres  of  respiration.  In  sufficient  amount 
«ther  acts  powerfully  as  a  narcotic,  suspending  consciousness  and  also  lessening 
reflex  activity*  In  some  subjects  there  is  a  stage  of  etherisation  in  wliidi  senn> 
biEty  is  destroyed,  akhough  consdousness  is  preserved.  The  influence  of  ether  upon 
the  nervous  system  is  a  direct  one,  and  the  usual  order  of  the  involvement  of  the 
nerve  centies  as  diown  by  Flourens  is :  first  the  cerebrum,  next  the  sensory  centres 
of  the  oord,  next  the  motor  oentves  of  the  cord,  next  the  sensory  centres  of  the  me* 
dnlla,  and  finally  the  motor  centres  (including  that  of  resfuration)  of  the  medulla. 

Vor  external  uaa,  the  unrectified  ether  is  anffidently  pure.  The  internal  doee  of 
ether  is  firom  fifty  drops  to  a  teaspoonlhl,  to  be  repeated  ftequently  when  the  ftill 
eibot  of  the  remedy  is  dedred.  It  may  be  given  in  capsules,  or  nmply  floating  upon 
the  surfiice  of  ice-cold  water  or  incorporate  in  an  aqueous  mixture,  to  be  nulde  by 
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first  rabbiDg  it  np  with  spermaoeti,  employed  in  tbe  proportion  of  two  grains  for 
each  flaidrachm  of  the  ether. 

A  syrup  of  ether  is  directed  by  the  French  Codes.  MM.  J.  Begnault  and 
Adrian,  ailer  a  thorough  investigation  of  the  solubility  of  ether  in  solutions  of 
sugar,  offer  the  following  formula.  Take  of  sugar  440  parts,  distilled  water  490 
parts,  alcohol  at  90^  50  parts,  pure  ether  20  parts.  Put  into  a  bottle,  shake,  and 
preserve.  The  whole  of  this  might  be  given  at  a  dose,  if  the  parts  taken  are 
represented  by  grains. 

Capeulei  of  ether,  also  called  pearls  of  ether ,  are  inodorous,  will  keep  for  a  year 
at  least  without  loss,  and  furnish  the  means  of  introducing  ether  into  the  stomach 
without  irritating  the  mouth  and  throat.  In  a  few  seconds  after  they  arrive  in  the 
stomach,  they  burst  and  diffuse  their  effects  with  singular  rapidity.  Analogous 
effects  ana  produced  when  they  are  introduced  into  the  rectum  or  vagina.  Ether 
may  be  gelatinised  by  the  process  of  M.  Orimault.  This  consists  in  briskly  shak- 
ing, in  a  stoppered  bottle,  four  measures  of  ether,  free  fW)m  alcohol  and  add,  wiih 
one  measure  of  white  of  egg.  Gfelatinxzed  ether  is  an  opaline  trembling  jelly, 
which  may  be  spread  with  the  greatest  facility.  It  may  be  used  as  a  local  anass- 
thetic,  applied  to  the  seat  of  pain,  spread  on  linen,  and  covered  with  a  piece  of 
doth  or  of  sheet  caoutchouc.  GMatiniied  ether  will  not  keep,  but  must  be  pre* 
pared  at  the  time  it  Is  wanted. 

Etherisation.  Ether  may  be  exhibited  by  inhalation.  Many  years  ago,  its  use 
in  this  way  was  proposed  by  Drs.  Beddoes,  Pearson,  and  Thornton,  of  England,  in 
certain  diseases  of  the  lungs.  As  early  as  1805,  the  late  Dr.  Warren,  of  Boston, 
employed  ethereal  inhalation  to  relieve  the  distress  attending  the  last  stage  of  pal^ 
monary  inflammation.  About  the  year  1812,  in  Philadelphia,  at  a  time  when  the 
nitrous  oxide  was  the  subject  of  popular  lectures,  the  vapor  of  ether  was  frequently 
breathed  from  a  bladder  for  experiment  or  diversion ;  and  its  effects  in  produdng 
trandent  intoxication,  analo^us  to  that  caused  by  the  nitrous  oxide,  were  observed. 
It  was  not,  however,  until  October,  1846,  that  attention  was  particularly  drawn  to 
ethereal  inhalation  as  a  remedy  for  pain.  In  that  month.  Dr.  Warren,  of  Boston, 
was  applied  to  by  Dr.  W.  T.  O.  Morton,  dentist  of  that  dty,  to  ascertain  by  trial 
whether  an  agent  which  he  had  successfully  employed  to  render  painless  the 
extracting  of  teeth  would  be  equally  successful  in  preventing  the  pain  of  suigjeal 
operations.  This  agent  was  the  vapor  of  ether.  Dr.  Warren  acceded  to  this  re- 
quest, and  shortly  afterwards,  at  the  Massachusetts  Gkneral  Hospital,  perfoimed  a 
severe  operation,  without  pain  to  the  patient,  under  the  influence  of  ether,  admin- 
istered by  Dr.  Morton.  A  few  days  subsequently.  Dr.  G.  T.  Jadraon,  of  Boston, 
in  conversation  with  Dr.  Warren,  claimed  to  have  first  made  known  to  Dr.  Morton 
the  use  of  ethereal  vapor  for  the  prevention  of  pain  in  dental  operations. 

From  this  beginning,  the  employment  of  ether  by  inhalation  for  the  prevention 
and  removal  of  pain  has  spread  throughout  the  civilised  world.  The  effect  pro- 
duced, called  etherizaJtion,  is  usefully  resorted  to  in  dl  severe  operations,  not  mmSij 
for  the  prevention  of  pain,  but  also  of  the  shock  which  the  system  would  otherwise 
suffer  as  a  consequence  of  the  pun,  and  dso  as  a  means  of  producing  muscular 
relaxation  in  dislocation,  strangulated  hernias,  etc.  It  has  been  employed  for  the 
detection  of  feigned  diseases,  by  suspending  the  operation  of  the  will ;  in  neuralgia, 
biliary  or  rend  colic,  dysmenorrhcea,  etc.,  as  a  palliative ;  in  tetanus,  and  in  the 
spasms  produced  by  an  overdose  of  strychnia,  as  an  antispasmodic ;  and  in  asthma 
and  chronic  bronchitis,  as  an  antispasmodic  expectorant.  In  midwifery  it  is  ex- 
tensively employed ;  and,  while  it  does  not  seem  materidly  to  interfere  with  the  due 
contraction  of  the  uterus,  it  promotes  the  relaxation  and  lubricating  secretions  of 
the  soft  parts.     In  vivisections,  humanity  cdls  for  the  use  of  it  as  an  ansssthetie. 

Ethereal  vapor  is  most  convenientiy  inhaled  through  a  soft  sponge,  hollowed  out 
on  one  side  to  recdve  the  projection  of  the  nose,  and  saturated  with  ether  of  the 
purest  qudity.  The  sponge,  thus  prepared,  is  applied  over  the  nostrils,  through 
which  the  inhalation  should  be  made  in  preference  to  the  month.  When  the  inha- 
lation is  thus  conducted  through  a  sponge,  the  ethereal  vapor  is  copiously  mixed 
with  air,  and  there  is  no  fear  of  inducing  asphyxia.     At  first  a  short  cough  b  gefr 
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enDy  prodaoed,  bat  ibis  soon  disappears ;  and,  after  the  lapse  of  from  two  to  five 
minutes,  and  the  expenditure  of  about  two  fluidounoes  of  ether,  the  quantity  being 
reiy  Yariable  in  different  cases,  the  patient  becomes  insensible,  and  appears  as  if  in 
a  deep,  almost  apoplectic  sleep.  The  usnal  signs  of  the  full  effect  of  the  ether  are 
the  closure  of  the  eyelids,  muscular  relaxation,  and  inability  to  answer  questions. 
Duing  the  whole  process  of  etherisation,  the  fingers  should  be  kept  on  the  pulse; 
and,  if  it  become  feeble,  or  very  slow,  or  very  rapid,  the  sponge  should  be  removed 
until  the  circulation  improves.  At  first  there  is  redness,  afterwards  paleness  of  the 
face  and  neck,  succeeded  by  cold  perspirations.  The  danger  in  etheriiation  is  very 
rardy,  if  ever,  through  failure  of  the  circulation,  but  by  arrest  of  the  respiration, 
and  the  state  of  the  latter  function  should  be  closely  watched ;  should  it  become 
vary  dow,  or  shallow,  or  irregular,  the  ansMthetio  should  be  withdrawn,  and,  if  neoes* 
saiy,  appropriate  measures  of  relief  adopted.  This  is  the  mode  of  proceeding  in  surgical 
opentions ;  in  midwifery  cases,  partial  etherization  b  often  sufficient.  One  of  the  draw- 
backs to  the  use  of  ether  is  that  vomiting  is  very  apt  to  occur  and  be  severe  daring 
the  recovery  from  the  narcosis.  To  lessen  the  gastric  disturbance  as  much  as  possi- 
ble, no  food  should  be  allowed  for  some  hours  before  etheriiation,  and  a  moderate  dose 
of  brandy  or  whisky  should  be  administered  at  the  beginning  of  ihe  latter  process.  In 
a  few  instances  etheriBtion  has  produced  alarming  remote  effects.  Br.  F.  D.  Lente 
has  reported  three  eases  of  this  kind.  (New  York  Journ,  of  Med,,  Nov.  1856.) 
Sometimes  death  has  ensued;  but  the  instances  are  extremely  rare  in  which 
a  Altai  result  could  be  clearly  traced  to  the  direct  infinenue  of  ether. 

Pharm.  Uses.  Oleoresina ;  Opium  Denarcotisatum ;  PilulsB  Ferri  lodidi ;  Pilulsd 
Pbosphori;  Pyroxylinum. 

Off.  Prep,  Collodium ;  GoUodium  Styptieum ;  Oleum  JSthereum ;  Oleum  Phoft- 
l»horatam ;  Spiritus  JEtheris ;  Spiritus  Athens  Compositus. 

ALCOHOL.  U.S.    AlcohoL 

(1i/oq-h5l.) 

*'  A  liquid,  composed  of  91  per  cent  by  weight  (94  per  cent  by  volume)  of  Ethyl 
Akohol  [Cfi^JLO ;  46  —  0411^0,110 ;  46],  and  9  per  cent  by  weight  (6  per  cent 
by  volume)  of  Water.  Sp.  gr.  0-820  at  15-6''  C.  (60""  F.),  and  0-812  at  25''  0. 
(77°  F.).  Alcohol  should  be  preserved  in  well-dosed  vessels,  in  a  cool  place,  re- 
mote from  lights  or  fire."  (7.  S.  *^  Alcohol,  C,H,HO,  with  16  per  cent  of  water  ob< 
tained  by  the  distillation  of  fermented  saccharine  fluids,  of  the  sp.  gr.  0*838."  Br. 

SviTitai  Baotiileatns,  Br,,  Rectified  Spirit;  Bpiritas,  P.O.;  Spiritua  vinl  Reotifioatiaiimoa, 
Aleohol  Vini;  Spirit  of  Wine;  Alcool,  Esprit  de  Yin,  /V./  Rectifieirter  Weingeivt,  0,;  Alooole, 
Aqmrite  reotifieata.  It,;  Alcohol,  Espirita  reotifloado  de  Vino,  Sp, 

ALCOHOL  DILUTUM.  U.  8.    DUvied  Aloohd. 

(Ii/oq-hOl  Dl-Lfr'TtJH.) 

"A  liquid  composed  of  45^5  per  cent,  by  weight  (53  per  cent,  by  volume)  of 

Bthyl  Alcohol  and  54-5  per  cent,  by  weight  (47  per  cent,  by  volume)  of  Water. 

Sp.  gr.  0-928  at  15-6°  C.  (60°  F.)  and  0-920  at  25°  C.  (77°  F.)."   U.  S.    "  Made 

by  mixing  five  pints  of  Rectified  Spirit  with  three  pints  of  Distilled  Water.     Sp. 

gr.  0-920."  Br. 

Spiritos  Tenuior,  Br„  Proof  Spirit;  Spiritus  Dilntna,  P,  G,;  SpiritoB  Vini  ReetifloatnB;  Al- 
•00]  dilni,  /v./  Yerdiinnter  Spiritaa,  0. 

ALCOHOL  ETHYLICUM.  Br.    Ethylie  Aloohd,  AbnoltUe  Aloohd. 

(AL'G^HOL  E-THTL'l-CtJM.) 

From  the  titles  and  definitions  above  given,  which  include  all  the  forms  of  alcohol 
reoogniied  by  the  U.  S.  and  Br.  Pharmacopoeias,  it  will  be  perceived  that  there  are 
three  officinal  strragths  of  Alcohol,  those  being  considered  the  same  which  approach 
nearly  in  specific  gravity  and  are  employed  for  similar  purposes. 

In  the  present  n.  8.  PharmaoopcBiii,  1880,  the  title  Alcohol  now  means  a  spirit  of 
the  sp.  gr.  0'820 ;  this  replaces  both  the  Aleohd  FortiuB  f  stronger  alcohol,  sp.  gr. 
0-817),  and  the  Aleohd  (sp.  gr.  0835)  of  the  Pharmacopoeia  of  1870.  This  change 
la  undoubtedly  a  wise  one^  as  the  use  of  two  comparatively  strong  alcohols  led  to 
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some  confiisioii  in  pnotioe.  The  conaolidatioa,  as  it  may  be  termed,  makes  officinal 
an  aloohoL  as  strong  as  can  easily  be  obtained,  and  strong  enough  for  all  pharmaoeo- 
tical  purposes.  Absolute  alcohol  is  made  officinal  in  the  Bridish  Pharmacopoeia  as 
Ethylio  AbohoL    (See  page  145.) 

Alcohol,  in  the  chemical  sense,  is  a  peculiar  liquid,  generated  for  the  most  part 
in  vegetable  juices,  and  infusions  by  a  fermentation^  called  the  vinovM  or  alcohoUc 
The  liquids  which  have  undergone  it  are  called  vinous  liquors,  and  are  of  various 
kinds.  Thus,  the  ferm^ited  juice  of  the  grape  is  called  wine ;  of  the  apple,  cider ; 
and  the  fermented  infusion  of  malt,  beer. 

With  regard  to  the  nature  of  the  liquids  susceptible  of  the  vinous  fermentation^ 
however  vmrioos  they  may  be  in  other  req[»ect8,  one  general  character  prevails;  that^ 
namely,  of  containing  sugar  in  some  form  or  other.  It  is  founds  further,  that^  after 
they  have  undergone  the  vinous  fermentation,  the  sugar  they  contain  has  ather 
wholly  or  in  part  disappeared ;  and  it  was  long  believed  that  the  only  new  products 
are  alcc^ol  whidi  remains  in  the  liquid,  and  carbonic  acid  which  escapes  during 
the  process ;  and  that  these,  when  taken  together,  are  equal  in  weight  to  the  sugar 
lost.  It  was  hence  inferred  that  sugar  is  the  subject-matter  of  the  changes  that 
occur  during  tlie  vinous  fermentetion,  and  that  it  is  resolved  into  alcohol  and  car- 
bonic acid.  More  recently,  however,  it  has  been  shown  by  M,  Pasteur  that,  along 
with  alcohol  and  carbonic  acid,  glycerin  and  succinic  acid  are  generated  in  small 
amount,  and  that  the  process  is  not  so  simple  as- at  first  supposed. 

Sugar  will  not  undergo  the  vinous  fermentetion  by  itself;  but  requires  to  be  dis- 
solved in  water,  subjected  to  the  influence  of  a  ferment,  and  kept  at  a  certain  tem- 
perature. Accordingly,  sugar,  water,  the  presence  of  a  ferment,  and  the  maintenance 
of  an  adequate  temperature  may  be  deemed  the  prerequisites  of  the  vinoua  fermen- 
tetion. The  water  acts  by  ^ving  fluiditv,  and  the  lennent  and  temperatose  by 
commencing  and  mainteining  the  chemical  changes.  The  precise  manner  in  which 
the  ferment  operates  has  not  been  positively  determined ;  but  the  fermentative  change 
seems  to  be  intimately  connected  with  the  multiplication  of  a  microscopic  vegetable, 
tarula  ceretngim,  Pasteur  has  shown  that  the  yeast  plant  lives  and  grows  at  the 
expense  of  the  sugar,  which  is  converted  partly  into  the  tissue  of  the  plant,  partly 
into  alcohol  and  odier  products.  The  proper  temperature  fi>r  conducting  the  vinoua 
fermentetion  ranges  liom  15-5''  C.  to  32*2''  C.  (eO""  to  90''  F.). 

Certain  v^eteble  inftisions,  as  those  of  potetoes  and  rice,  readily  undergo  vinous 
fermentetion,  on  account  of  the  ease  with  which  their  starch  is  changed  into  sugar 
under  the  influence  of  certein  ferments.  Taking  the  formula  of  stardi  as  (C.H^O^),, 
as  at  present  accepted,  it  is  first  changed  under  the  influence  of  dilute  adds  or  fer- 
ments according  to  the  reaction, 

(C.H„0,).  +  H,0 = C  H„0„  +  C,H„0., 
and  these  products  are  both  chati{^  uoder  too  ooDtinued  action  of  the  same  agents 
into  a  glucoie  sugar,  C,Hj,0,,  which  is  then  fermentttble : 

C«H„0„  +  H,0  =  (C,H„0,-)„  and 
C.  R  A  +  H,0  =  C.H.,0,- 
The  intermediate  product,  C„H„0||,  known  as  maltose,  is  not  directly  fermenteble. 
According  to  Berthelot,  man  nit,  glycerin,  and  similar  substences  may  be  made  to 
ferment  by  contact,  fiar  several  weeks,  with  chalk  and  cheese  at  40^  C.  (104^  F.) ; 
and  the  change  takes  place  without  the  production  of  sugar,  provided  chalk  be 
present  M.  Amoult  has  succeeded  in  obtaining  nlcohol  bv  fermenting  sugar  (glu- 
cose), formed  by  the  action  of  sulphuric  acid  on  poplar  wood  sawdust^  which  yiekM 
from  70  to  80  per  cent  of  this  kind  of  sugar. 

Alcohol,  being  the  product  of  the  vinous  fermentation,  necessarily  exists  in  all 
vinous  liquors,  and  may  be  obtained  fiom  them  by  distillation.  Formeriy  it  was 
supposed  that  these  liquors  did  not  oontein  alcohol,  but  were  merely  capable  of  fur- 
nishing it,  in  consequence  of  a  new  arrangement  of  their  ultimate  constituente,  the 
result  of  the  heat  apfrfied.  Brande,  however,  disproved  this  idea,  by  showing  that 
alcohol  may  be  obtained  from  all  vinous  liquons  without  the  application  of  heat,  and 
therrfore  must  pro-exist  in  them.  His  method  of  separating  it  conskto  in  precipi- 
tating the  acid  and  cdoring  matter  from  each  vinous  liquor  by  sabacetato  of  leed^ 
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ani  removiDg  tiie  water  by  earbomte  of  potasBium.    Aooordiog  to  Gay-Lnmae, 
lithafge,  ia  fine  powder,  is  the  beet  agent  for  precipitating  the  ooloriog  matter. 

In  Tinons  tiqaon^  the  alcohol  la  largely  dilated  with  water,  and  associated  with 
edoiing  matter,  Tolatile  oil,  ^traotive,  ethereal  sahstanoea,  and  variooa  acids  an^ 
Bdta.  In  purifying  it,  we  take  advantage  of  its  Yolatility,  which  enables  ns  tt 
aqparate  it  by  diatillfition,  combined  with  some  of  the  principles  of  the  ? inoua 
fiqnor  oapkiyed,  and  more  or  less  water.  The  distilled  product  of  vinoos  liqnora 
forms  the  different  ardent  tpvriti  of  wmmerce.  When  obtained  from  wine,  it  is 
oDed  brandy ;  from  fermenied  molaases,  mm ;  from  cider,  malted  barley,  or  rye, 
vhkky ;  from  malted  barley  and  rye-meal  with  hops,  and  rectified  from  janiper 
benies,  Holland  ^n;  &om  malted  barley,  rye,  (ur  potatoes,  and  rectified  fix>m 
turpcntane,  common  gin;  and  from  fermented  rice,  anraok.*  These  roirits  are  of 
(fifferent  stzengtAs,  tint  ia,  contein  diiEnent  proportions  of  alcohol,  and  nave  varionst 
peeoliaiities  l^  which  they  are  diattngaished  by  the  taste.  Their  strength  is 
uemateiy  judged  of  by  the  specific  gravil^y  which  is  always  less  in  proportion  aa« 
their  concenlantum  is  gnater.f  When  they  have  the  sp.  gr.  0-920  (0*01984, 
ArutActoo/er),  they  are  designated  in  commerce  by  the  term  proof  tpirtt.  If 
lighter  than  Uiia,  they  are  said  to  be  above  proof;  if  heavier,  below  proof;  and 
the  paroeatage  of  water,  or  of  spirit  of  0*825,  necessary  to  be  aidded  to  any  samf^ 
of  spirit  to  bring  it  to  the  standard  of  proof  spirit,  indicates  the  nnmber  of  degreea 
the  given  sam|^  is.  above  or  below  proof.  Thus,  if  100  volumes  of  a  spirit  require 
10  volumes  of  water  to  reduce  it  to  proof  spirit,  it  is  said  to  be  "  10  over  proof.*' 
On  the  other  hand,  if  100  volumes  of  a  spirit  require  10  volumes  of  spirit  of 
0*825  to  raise  it  to  proofs  it  is  said  to  be  ^*  10  under  proof." 

Plroof  spirit  is  still  very  fa?  from  being  pure ;  being  a  dilute  alcohol,  containing 
about  half  ito  we^ht  of  water,  together  with  a  peculiar  oil  and  odier  fbreign 
nntter^  It  may  be  further  purified  and  sbrengthened  by  redistillation,  or  rectifi" 
eatioi^  as  it  ia  called.  Whisky  is  the  spirit  usually  employed  for  this  purpose ; 
and  fiora  every  hundred  gallons,  between  fifty-seven  and  fi%*eQgbt  may  be  obtainad, 
of  the  aTcrage  strength  of  rectified  spirit  (sp.  gr.  0*835),  corresponding  very 
nesrly  with  the  Spirihi$  Reettficaim  of  the  British.  When  this  is  once  more 
caatUHialy  ^Bstilled,  it  will  be  further  purified  from  water,  and  the  sp.  gr.  atteined 
will  be  about  0*825,  which  is  the  lightest  spirit  that  can  be  obtained  by  ordinary 
distillation,  and  is  the  pure  q»irit  of  the  British  system  of  exciaa  It  still,  how« 
ever,  contains  11  per  cent  of  water.  In  the  mean  while,  the  spirit,  by  these 
repeated  distifiatiotts,  beoomeB  more  and  more  freed  from  the  oonteminating  oil, 
oJled  grain  oil  or  fviei  oil.  (See  Alcohol  uimy/tcam,  p.  150.)  We  shall  first  con-> 
aider  the  general  properties  of  alcohol^  and  afterwards  the  different  officinal  forms. 

Propertias.  Aloohol,  usbg  this  term  in  a  generio  sense,  is  a  colorless,  trans^ 
parent,  volatile  liquid,  of  a  penetrating,  agreeable  odor,  and  burning  taste.  It. 
flbculd  be  free  from  foreign  odor,  whioh,  when  present,  is  owiog  to  fusel  oiL 
When  free  from  water,  it  is  called  anhydrous  or  absolute  alcohol.  It  is  iDflam* 
mable,  and  bums  without  smoke  or  residue,  forming  wuter  and  carbonic  acid.  Its^ 
flame  is  Uuiah  when  strong,  but  yellowish  when  weak.  It  combines  in  all  pro- 
portions with  water  and  ether ;  and,  when  diluted  with  distilled  water,  preserves 
lis  transparency.  Its  density  varies  with  the  proportion  of  water  it  contains. 
(8ae  taUe  on  p»  145.)  Ito  value  depends  upon  the  quantity  of  absolute  alcohol. 
eoDtamed  in  it;  and,  as  this  is  greater  in  proportion  aa  the  ^.  gr.  is  leas,  it  is  found, 

*  It  is  stated  that  in  Bastem  eommerce,  ander  the  name  of  toddy,  arraekf  •aki,  and  f^tn,  is  sold' 
a  IK^aid  vbioh  has  only  oBoe  been  distilled ;  whilst  aam'thu  h  a  thnoe-disMlled  rice  spirit,  and  oen- 
tuns  from  33  to  52  per  oent.  of  absolute  aloohol.  {Jaum,  Am*  Qhem,  Soc*,  1885.^ 

tH.  GreuTen  (  VQrir.  Uber  AgrieuUurehemief  i.  425.;  JV.  i?.,  Ma7, 1879)  gives  the  following  aver- 
sgs  pereentagea  of  aloohol,  as  oonti^ed  in  the  ordinary  Hqnon: 


Tol.  W<4gfat 

P«r  oeBi<  p«r  cent. 
BboCco  wniiky..s»«MM««>t«.M««a.<««.6u'3  4Z'o 

.•■•■•••.••.....•...•uaSvV  VbO 

(old) «.60-0  62-2 

....Jl 49'4  41'9 

ln>aekObSDae(Bfandjr>......«.Jt6'0  47*3 

The  percentage  of  alooliol  in  American  whisky  is  usually  lower  than  that  glren  above. 


Yd.  Wdght 

per  cent.  per  cent. 

Kam ...4»'7  4M 

Oerman  **  Schnapps** 46*0  87-9 

Bnaeian  "Dobry  Watkj**..........6frO  Met 
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coDYenient  to  take  tbe  density  of  a  sample  in  estimating  its  strength.  This  is  done 
by  instraments  called  hydrometers,  which,  when  allow^  to  float  in  the  spirit,  sink 
deeper  into  it  in  proportion  as  it  is  lighter.  Each  hydrometer  strength  has  a  cor- 
responding specific  gravity ;  and,  by  referring  to  tables  constmcted  for  the  purpose, 
the  percentage  of  absolute  alcohol  is  at  once  shown.  Br.  W.  H.  Pile  &  Son,  makers 
of  hydrometers  in  Philadelphia,  graduate  instruments  showing  spedfic  gravity  and 
Baum4*s  degrees  upon  the  same  s^e  in  parallel  columns,  with  a  thermometer  taking 
the  place  of  the  bulb ;  these  are  exceedingly  convenient. 

Alcohol  is  capable  of  dissolving  a  great  number  of  substances ;  as,  for  example, 
sulphur  and  phosphorus  in  small  quantity,  iodine  and  ammonia  freely,  and  the 
hydrates  of  potassium,  sodium,  and  lithium,  but  not  the  carbonates  of  these  metals. 
Among  organic  substances,  it  is  a  solvent  of  the  organic  vegetable  alkalies,  urea, 
tannic,  citric,  and  tartaric  acids,  sugar,  mannite,  camphor,  resins,  balsams,  volatile 
oUs,  and  soap.  It  dissolves  the  fixed  oils  sparingly,  except  castor  oil,  which  is  abun- 
dantly soluble  in  it  It  reacts  chemically  with  some  acids,  forming  the  ethyl  ethers, 
but  with  others  acts  only  as  a  solvent.  All  deliquescent  ulta  are  soluble  in  alcohol, 
except  carbonate  of  potassium ;  while  the  efflorescent  salts,  and  those  either  insoluble 
or  sparingly  soluble  in  water,  are  mostiv  insoluble  in  it.  It  dissolves  ammonium 
chloride,  and  most  of  the  chlorides  readily  soluble  in  water ;  also  some  nitrates,  but 
none  of  the  metallic  sulphates. 

A  method  of  detecting  alcohol  in  small  proportions  has  been  proposed  by  M.  Car- 
stanjin.     The  liquid  supposed  to  contain  it,  having  been  mixed  with  platinum  black 
in  a  small  flask,  is  heated  to  SM""  0.  (124<'  F.),  well  shaken,  and  filtered.     To  the 
filtrate  a  few  drops  of  solution  of  potassa  are  added,  and  the  liquor  evaporated  to 
dryness  on  a  water-bath.     The  residue  is  then  heated  with  a  little  arsenious  acid ; 
when,  if  alcohol  be  present,  a  garlicky  odor  will  be  perceived,  owing  to  the  produotioa 
of  caoodyl.     According  to  M.  Nickles,  however,  propylic  alcohol  would  produce  tho 
same  result.  (A.  J.  P.,  1865,  p.  334.)     A  very  delicate  test  for  small  quantities  of 
alcohol  is  that  of  Lieben  as  modified  by  Hi^er.  (^ZeiUch,  AnaL  Ghem ,  ix.  492.) 
It  depends  on  the  fact  that  alcohol  under  the  influence  of  iodine  and  an  alkali  yields 
iodoform,  CHI,,  the  properties  of  which  are  very  characteristic.     To  10  C.c.  of  the 
dear  suspected  liquid  five  or  six  drops  of  a  10  per  cent  solution  of  caustic  potash  or 
soda  are  added,  and  the  liquid  is  warmed  to  about  50^  C  (122^  F.).    A  solution  of 
iodide  of  potassium  fully  saturated  with  free  iodine  is  next  added  drop  by  drop,  with 
agitation,  until  the  liquid  becomes  permanently  yellowish  brown,  when  it  is  carefully 
decolorised  by  a  further  cautious  addition  of  the  caustic  alkali  solution.     If  alcohol 
be  present,  iodoform  is  gradually  deposited  at  the  bottom  of  the  tube  in  yellow  crys- 
tals,  which,  after  standing,  may  be  examined  with  a  lens.     Spirit  diluted  with  2000 
parts  of  water,  when  treated  as  above  and  allowed  to  stand  twelve  hours,  gives  a 
distinct  dust-like  deposit  of  iodoform.     Unfortunately,  the  above  delicate  reaction 
is  not  peculiar  to  alcohol,  being  produced  by  acetone,  aldehyde,  propylic  and  butyric 
alcohols,  various  ethers,  etc.     On  the  other  hand,  it  is  not  given  by  pure  methyl  or 
amyl  alcohol,  chloroform,  chloral,  glycerin,  or  ether,  nor  by  acetic,  formic*  or  oxalio 
acid.  (Allen,  Cbmm«rcta/  Orp.  Anal^  2d  ed.,  i.  p.  59 ;  see,  also,  A.J,  P.,  Feb.  1877, 
Feb.  1879,  Nov.  1879;  AT./?.,  Aug.  1876.)   Prof.  Barfoed,  of  Copenhagen,  leoam- 
mends  for  an  approximate  simple  test,  to  moisten  small  slips  of  filtering  paper  thor- 
oughly with  the  alcohol,  and  set  fire  to  them.    If,  when  the  alcohol  has  burned  out« 
the  paper  slip  catches  fire  readily,  the  latter  must  be  stronger  than  80  per  oenU ;  if 
the  paper  barely  catches  fire,  the  strength  may  be  presumed  to  be  between  75  to  80 

fer  cent. ;  if  it  does  not  catch  fire  at  all,  the  alcohol  cannot  be  stronger  than  73  to 
5  per  cent.  {A.  J,  P.,  Jan.  1875.) 

The  following  table,  compiled  fit)m  that  of  Dr.  A.  B.  Lyons,  will  be  found  useful, 
because  it  gives  the  specific  gravities  and  proportions  of  officinal  alcohol  and  water 
required  to  make  100  measures  at  the  temperature  of  15*5^  G.  (60^  F.)  Cooden* 
sation  is  taken  into  account  in  these  figures.  Corresponding  specific  gravities  and 
percentages  of  mixtures  of  ahiolute  alcohol  and  water  may  be  found  by  refming  to 
the  alcoholmetrical  tables  in  the  Appendix.  For  criticisms  upon  these  tables, 
A.  J.  -P.,  1884,  pp.  71,  261. 
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1.  Absoluts  ALCX)HOiL.  Anhydrom  AleoTudj  EthyUo  AlcohoL    No  process  is- 
ghreD  in  the  U.  S.  PhamweopoBia  for  the  preparation  of  absolute  aloohol ;  the  fbl- 
lowing  is  that  of  the  British  rhannaeopceia :  '*  Rectified  Spirit,  1  pint  [Imp.  meas.]  \. 
Oarhonate  of  Potassium,  anhjdroos,  2  ounces  [av.] ;  Chloride  of  Calcium,  fused,  a^ 
suffieieney.    Add!  the  oarhonate  of  potassium  to  the  spirit  in  a  stoppered  bottle,. 
and  macerate  for  twenty-fbur  hours  with  frequent  agitation.     Put  the  chloride  of 
ealeiiim  into  a  oorered  erucible,  and  subject  it  to  a  red  heat  for  half  an  hour ;  then) 
pour  the  fused  salt  on  to  a  dean  stone  slab,  coTer  it  quickly  with  an  inverted  poroe- 
udn  dish,  and  when  it  has  congealed,  break  it  up  into  small  fragments,  and  enclose 
in  a  dry  stoppered  bottle.     Put  one  pound  [aT.]  of  this  fused  chloridie  of  calcium' 
into  a  flask,  pour  over  it  the  spirit  decanted  from  the  carbonate  of  potassium,  andy. 
olosii^  the  mouth  of  the  flask  with  a  cork,  shake  them  together  and  allow  them,  to- 
stand  for  twenty-four  hours  with  repeated  agitation.  Then  attaching  a  dir  condenser 
closdy  oooneeted  with  a  receiver  ftt>m  which  free  access  of  air  is  excluded,  and  ap- 
plying the  flame  of  a  lamp  to  the  flask,  distil  about  two  fluidounces  [Imp.  meas.], 
whiek  should  be  returned  to  the  fia^,  after  which  the  distillation  is  to  be  continued 
•otil  fifteen  fluidounces  [Imp.  meas.]  have  been  recovered."  Br,     By  the  term  ab- 
aohite  alcohol  is  meant  pure  alcohol,  entirely  free  horn  water.    In  this  state  it  can* 
not  be  obtained  by  ordinary  distillation  alone ;  the  purest  alcohol  thus  procured  still 
soataining  1 1  per  cent,  of  water.  To  separate  this  it  is  customary  to  have  recouxse  to 
subBtanees  having  a  veiy  strong  affinity  for  water,  sufficient  not  only  to  abstract  it  from 
the  alcohol,  but  to  retain  it  at  a  tempenture  at  which  alcohol  will  distil  over.    Sou** 
beiimn  reoommends  the  following  method  fbr  obtaining  it,  and  the  British  process  is 
hugely  based  upon  his  plan.     Ist.  Rectify  alcohol  marking  86^  of  the  centesimal 
aleohohneter  of  Oay-Lussae  (rectified  spirit),  by  distilling  it  from  carbonate  of 
potassium,     liiis  operatioii  raises  its  strength  to  94^  or  95^.     2d.  Baise  this  alcohol 
to  97*  by  distilling  it  with  frised  chloride  of  calcium,  or  by  digesting  it  with  quick- 
Ihne  (from  which  it  must  be  afterwards  poured  off),  in  the  proportion  of  a  pint  of 
tte  aleohol  to  li  ounces  <tf  llie  chloride,  or  2}  ounces  of  the  Kme.    3d.  Distil  th% 
product  of  this  operation  slowly  with  quicklime,  in  the  proportion  of  3}  ounces  to 
the  pint.    The  product  will  be  absdute  alcohol     The  operation  may  be  shortened 
10 
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to  two  steps,  by  disdlliog  the  alcohol  of  94^  or  95^  with  an  excess  of  qaiekUme 
(7}  ounces  to  the  pint).  In  all  cases,  before  decanting  or  distilling,  the  alcohol 
must  be  digested  for  two  or  three  days  with  the  lime,  at  a  temperature  between  95^ 
and  100°  F.  Lime  will  not  answer  as  a  substance  to  be  distilled  from,  unless  it  be 
in  sufficient  excess ;  for  otherwise,  towards  the  end  of  the  distillation,  the  hydrate 
of  lime  formed  will  yield  up  its  water  to  the  alcohol,  and  weaken  the  distilled  prod- 
uct. Prof  J.  Lawrence  Smith  (Amer,  Chemist^  Oct.  1874)  procures  an  alcohol 
of  98  to  100  per  cent,  by  macerating  3  pints  of  alcohol,  94  per  cent.,  in  a  four- 
pint  bottle  with  about  six  troyounces  of  well-burned  lime ;  well  corked  and  agitated 
at  intervals  for  ten  days,  the  strengthened  alcohol,  at  the  end  of  this  time,  is  drawn 
off  by  a  siphon,  and  may  be  freed,  if  desired,  of  the  small  trace  of  lime  by  redis- 
tillation. 

Properties.  Absolute  alcohol  is  a  colorless,  volatile  liquid,  of  an  agreeable 
odor  and  burning  taste.  It  boils  at  78*4°  C.  (173*1°  F.),  and  is  congealed  at 
—130*5°  C.  Its  sp.  gr.  is  0-7978  at  68°,  according  to  Regnault ;  0*79381  at  60°, 
aocording  to  Drinkwater ;  0*797  to  0*800,  by  the  British  Pharmacopoeia ;  while  Dr. 
Squibb  has  shown  that  pure  alcohol  is  obtainable  of  as  low  a  density  as  0*7935, 
and  possibly  lower.  (J^Aemeru,  it.  p.  522.)  The  sp.  gr.  of  its  vapor  is  1*59.  The 
tests  usually  given  to  prove  the  absence  of  water  by  dropping  into  the  absolute  al- 
cohol anhydrous  baiyta  or  anhvdrous  sulphate  of  copper  are  not  reliable,  as  Dr. 
Squibb  has  demonstrated  that  when  half  of  one  per  cent,  of  water  was  added  to  abso* 
lute  alcohol  no  change  in  either  the  baryta  or  the  anhydrous  sulphate  of  copper  took 
place.  Gorgeu's  test  of  forming  a  clear  solution  when  mixed  with  an  equal  bulk  of 
pure  beuEol  is  more  delicate,  but  a  test  for  determining  the  presence  of  at  least  one 
per  cent,  of  water  is  badly  needed.    Absolute  alcohol  should  be  free  from  fusel  oiL 

Absolute  alcohol  burns  with  a  pale  flame  without  residue,  the  products  being 
carbonic  acid  and  water.  Its  vapor,  passed  through  a  porcelain  tube  filled  with 
pumice-stone  and  heated  to  redness,  yields  carbon,  gaseous  hydrocarbons,  aldehyde, 
naphthalen,  benzen,  phenol,  and  various  other  substances.  (JBertheht)  It  unites 
in  all  proportions  with  ether  and  water.  Its  union  with  water  is  attended  by  con- 
densation and  a  rise  of  temperature.  When  52*6  volumes  of  alcohol  are  mixed 
with  47*4  of  water,  corresponding  with  one  mol.  of  the  former  to  three  of  the  latter, 
the  decrease  of  volume  is  at  the  maximum,  amounting  to  3*4  per  cent.  Berthelot 
has  announced  the  formation  of  alcohol  synthetically,  by  the  union  of  olefiant  gas 
with  water.  In  this  discovery  he  was  anticipated  by  the  late  Mr.  Hennel,  who 
published  it  in  1828. 

OompositioiL  Absolute  alcohol  consists  of  two  atoms  of  carbon  24,  six  of  h  j< 
drogen  6,  and  one  of  oxygen  16  =  46.  Its  empirical  formula  is,  therefore,  C,H^O« 
It  is,  however,  recognized  as  the  hydrate  of  the  radical  ethyl  (C,Hq),  so  that  its 
rational  formula  would  be  C,H^,OH. 

During  the  vinous  fermentation  sugar  disappears,  and  the  sole  products  were  sap.. 
posed  to  be  alcohol  and  carbonic  acid,  which,  taken  together,  were  believed  to  eqiud 
in  weight  the  lost  sugar.  Now,  the  comparative  composition  of  the  substanoes  ooo* 
cerned  supports  the  opinion  that  these  are  the  sole  derivatives  of  a  portion  of  the 
sugar  lost.  Preparatory  to  the  fermentation,  the  cane  sugar  is  changed  into  ^rape 
sugar^  or  into  a  mixture  of  equal  molecules  of  dextroie  and  levulote^  called  invert 
sugar,  according  to  the  reaction  given  on  the  preceding  page.  These  two  sugars, 
dried  at  100°  C.  (212°  F.),  consist  of  O^H.^O..  Supposing  one  mol.  of  this  fer- 
mentable sugar  to  be  the  subject  of  the  change,  it  will  be  found  to  have  a  oom- 
position  which  admits  of  its  being  broken  up  into  two  mols.  of  alcohol  and  two  of 
carbonic  acid;  for  C.H„0,  =  2(C,HjO)  -f  2(C0.).  But  it  does  not  follow  that 
all  the  sugar  has  been  converted  into  alcohol  and  carbonic  add ;  and  Pasteur,  «b 
before  stated,  has  shown  that  a  portion  lost  has  not  been  thus  converted,  bat  haa 
been  partly  appropriated  to  the  growth  of  the  yeast  plant  of  the  ferment,  and  partly 
changed  into  glycerin  and  succinic  acid. 

2.  Alcohol.  U.  S.  Alcohol,  sp.  gr.  0820.  This  was  an  officinal  of  the  Dab^ 
lin  College,  which  gave  a  formula  for  its  preparation,  and  stated  its  sp.  gr.  at 
0*818.    The  Stronger  Alcohol  introduced  mto  the  Materia  Medics  of  the  U.  8. 
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• 
Pharmaoopoeia,  at  the  revision  of  1860,  though  of  the  sp.  gr.  0-817,  and  there- 
fore a  little  stronger  than  the  late  Dnhlin  preparation,  may  for  all  praotical  pur- 
poses he  considered  as  identical  with  it.  To  prepare  it  on  a  small  scale,  carbonate 
of  potassiam,  previoasly  ignited  in  a  heated  mortar,  may  be  mixed  with  ordinary 
alcohol  (sp.  gr.  0*835)  in  a  bottle,  and  shaken  occasionally  for  about  four  hours ; 
the  mixture  being,  in  the  mean  time,  maintained  at  the  temperature  of  about 
100^.  Upon  resting,  the  liquid  divides  into  two  strata,  the  lower  consisting  of  a 
watery  solution  of  carbonate  of  potassiam,  the  upper  of  the  stronger  alcohol, 
which  is  to  be  separated,  and  distilled  so  as  to  obtain  the  measure  of  about  nine- 
tenths  of  the  original  alcohol  employed. 

It  is  described  as  "  a  transparent,  colorless,  mobile  and  volatile  liquid,  of  a  char^ 
aoteristio,  pungent  and  agreeable  odor,  and  a  burning  taste.  It  should  not  change 
the  color  of  bine  or  red  litmus  paper,  previously  moistened  with  water.  It  boils 
at  78^  C.  (172*4^  F.),  and  is  readily  inflammable,  giving  a  blue  flame  without 
smoke. 

"If  a  portion  of  at  least  50  Cc.  be  evaporated  to  dryness  in  a  glass  vessel,  no 
residue  or  color  should  appear.  If  mixed  with  its  own  volume  of  water,  and  one- 
fifth  its  volume  of  glycerin,  a  piece  of  blotting-paper,  on  being  wet  with  the  mix- 
ture, after  the  vapor  of  Alcohol  has  wholly  disappeared,  should  give  no  irritating 
or  foreign  odor  (ftisel  oil).  And  if  a  portion  be  evaporated  to  one-fifth  its  volume, 
the  residue  should  not  turn  reddish  upon  the  addition  of  an  equal  volume  of  sul- 
phuric acid  (amyl  alcohol).  When  treated,  in  a  test-tube,  with  an  equal  volume 
of  solution  of  potassa,  there  should  not  be  an  immediate  darkening  of  the  liquid 
(methyl  alcohol,  aldehyde,  and  oak  tannin).  If  a  portion  of  about  150  Cc.  be 
d^ested  for  an  hour  with  20  Gm.  of  carbonate  of  lead,  and  filtered,  the  filtrate 
then  disdlled  irom  a  water-bath,  and  the  first  20  O.c.  of  the  distillate  treated  with 
1  Cc.  of  test-solution  of  permanganate  of  potassium,  the  color  should  not  disap- 
pear within  one  or  two  minutes  (abs.  of  methyl  alcohol).  If  20  Cc.  are  shaken 
in  a  glass-stoppered  vial,  previously  well  rinsed  with  the  same  Alcohol,  with  2  Cc. 
of  test-solution  of  nitrate  of  silver,  the  mixture  should  not  be  rendered  more  than 
faintly  opalescent  during  one  day*s  exposure  to  direct  sunlight  (abs,  of  more  than 
traces  of  foreign  organic  matters,  ftisel  oil,  etc.)."   U,  8* 

On  a  large  scale,  we  are  informed  that  alcohol  of  this  strength  is  now  prepared 
in  the  United  States,  very  abundantly,  by  simple  distillation  by  means  of  a  modi- 
fied distillatory  apparatus.  The  modification  consists  in  substituting  for  a  single 
refrigerated  receiver,  a  series  of  receivers,  kept  at  such  temperatures  that,  in  the 
first  of  them,  the  watery  vapor  shall  condense  with  comparatively  little  of  the 
alcoholic,  which,  as  it  passes  through  the  successive  recipients,  is  more  and  more 
deprived  of  water,  until,  when  condensed  in  the  last,  it  yields  a  spirit  at  least  as 
strong  as  the  officinal  Alcohol  of  the  sp.  gr.  0*820.  At  the  same  time  that  the 
spirit  is  thus  strengthened,  it  becomes,  on  the  same  principle,  more  and  more  freed 
from  fusel  oil,  until  at  length  almost  wholly  deprived  of  it. 

The  British  preparation  contains  16,  the  U.  S.  only  9  per  cent,  of  water. 
Officinal  alcohol,  though  of  standard  strength,  may  still  be  impregnated  with  a 
volatile  principle,  called /t/ff«/  oil.  This  is  usuallv  removed  by  digesting  the  alcohol 
with  charcoal.  It  may  also  be  removed,  ss  well  as  other  impurities,  by  passing 
the  impure  spirit  through  a  filtering  bed,  composed  of  sand,  wood- charcoal,  boiled 
wheat,  and  broken  oyster-shells,  arranged  in  layers  according  to  the  method  of 
Mr.  W.  Schaeffer.  (-4.  J,  P.,  1854>  p.  536.)  Another  method,  proposed  by 
M.  Breton,  is  to  add  a  few  drops  of  olive  oil  to  the  spirit  in  a  bottle,  which  is 
then  to  be  shaken,  allowed  to  settle,  and  decanted.  The  olive  oil  dissolves  and  re- 
tains the  fusel  oil.  (^Chem.  Gaz,,  April  15, 1859,  p.  160.)  If  5  Cc.  of  alcohol  be 
mixed  with  6  times  its  volume  of  water  and  then  agitated  with  about  20  drops  of 
chloroform,  the  latter  will,  if  separated  and  allowed  to  evaporate  spontaneously,  leave 
the  fusel  oil  perceptible  by  its  odor ;  and  by  treating  with  a  little  sulphuric  acid 
and  potassium  acetate,  its  peculiar  ether  may  be  recognized  by  its  odor.  {Ber. 
Chem,  Oes.,  viii. ;  A,  J,  P.,  1875,  p.  304.)  If  a  little  of  the  solution  of  nitrate 
of  silver  be  added  to  alcohol,  and  the  mixture  exposed  to  a  bright  light,  a  black 
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powder  will  be  precipitated,  if  fusel  oil  be  preseot  Offidnal  alcohol  will  Dot  with- 
stand this  test ;  as  the  best  coBtains  a  little  of  the  foreign  oil.  According  to  Mr. 
E.  N.  Kent,  of  New  York,  nitrate  of  silver  will  not  detect  fusel  oil,  but  affords  its 
indications  bj  reacting  with  other  organic  substances.  For  detecting  fusel  oil, 
Mr.  Kent  finds  pure  sulphuric  acid  the  best  test.  To  apply  it  he  half  fills  a  test- 
tube  with  the  spirit  to  be  tested,  and  then  fills  it  up  yeiy  slowly  with  pure  concen- 
trated sulphuric  acid.  If  the  spirit  be  pure,  it  will  remain  colorless,  otherwise  it 
will  become  colored,  the  tint  being  deeper  in  proportion  to  the  amount  of  the 
impurity.  (JVeto  York  Joum,  of  Pkarm,^  Aug.  1854.)  "  Four  fluidouncea,  with 
thirty  grain-measures  of  the  volumetric  solution  o/nitraie  o/nlver^  exposed  far  24 
hours  to  bright  light^  and  then  decanted  from  the  black  powder  which  has  formed, 
undergoes  no  iurther  change  when  again  exposed  to  light  with  more  of  the  test"  Br, 
This  admits  the  presence  of  a  small  out  limited  proportion  of  fosel  oil.  The  U.  S. 
Pharmacopoeia  directs  that  officinal  alcohol,  when  diluted  with  20  parts  of  distilled 
water,  should  have  little  or  no  foreign  odor ;  the  Br.  Pharmacopoeia,  that  its  odor 
and  taste  should  be*  purely  alcoholia 

The  best  alcohol  is  that  manufactured  under  Atwood's  patent  process,  in  wbiob 
manganic  acid  or  permangaaate  of  potassium  or  sodium  is  used  to  destroy  the  Aiael 
oil  and  other  foreign  substances.  This  alcohol  wichstands  the  tests  of  nitrate  of 
silver  and  sulphuric  acid  remarkably  well.  Pure  liised  sodium  ac^te  has  been 
proposed  as  a  substance  particularly  adapted  to  retain  fusel  oil,  and  has  been  used 
by  adding  it  to  the  alcohol  to  be  rectified  in  the  proportion  of  about  10  pounds  to 
the  barrel  of  forty-five  gallons,  and  redistilling.  Perjvmen*  alcohol  can  now  be 
had,  which  b  very  much  cleaner  than  cologne  spirity  as  the  purest  alcohol  attainable 
was  formerly  called.  It  is  termed  perfumers'  alcohol  because  it  was  found  necessary 
to  prepare  a  very  high  grade  of  alcohol  for  those  who  need  a  solvent  for  fine  odors, 
on  the  score  of  economy  and  to  insure  greater  azoellence  of  product. 

Medical  Properties  and  ITses.  Probably  all  the  soft  tissues  of  the  body  are 
capable  of  being  impressed  by  alcohol,  if  it  be  in  sufficient  amount  and  conoentra* 
tion.  Locally  applied  it  is  irritant  even  to  the  skin,  and  much  more  so  to  the 
more  delicate  organs:  hence  the  various  abdominal  inflammations  which  are  so 
frequent  in  habitual  drunkards.  When  it  is  taken  internally  in  proper  quantity^  it 
causes  a  feeling  of  exhilaration,  with  distinct  increase  in  the  force  and  frequeacj 
of  the  pulse.  When  larger  amounts  are  ingested,  the  well-known  phenomena  of 
drunkenness  follow.  A  single  dose  of  it,  if  large  enough,  may  produce  death,  pre- 
ceded by  loss  of  consciousness,  profound  muscular  relaxation,  and  diminished  respi- 
ration. The  temperature  of  the  body  may  be  elevated  slightly  by  small  doses  of 
the  drug,  the  rise  being  due  to  the  excitement  of  the  circulation  and  not  to  any 
direct  action.  After  toxic  amounts  the  temperature  is  usually  lowered,  and  the  fall 
may  be  very  marked.  The  action  of  the  drug  upon  the  bodily  temperature  of 
those  who  use  it  habitually  is  very  slight.  The  nervous  symptoms  caused  by 
alcohol  show  that  it  has  a  very  powerAil  and  direct  influence  upon  the  nerve 
centres.  This  action,  at  first  stimulant,  after  large  doses  soon  becomes  depressant, 
many  of  the  phenomena  of  intoxication  being  really  due  to  a  loss  of  control  by 
the  paralysed  will  over  the  lower  nerve  centres.  The  order  of  involvement  by  the 
nerve  centres  is  probably  the  same  as  in  etherization.  The  arterial  pressure  and 
the  pulse  rate  are  both  increased  by  moderate  doses  of  alcohol ;  the  way  in  which 
this  increase  is  produced  is  not  positively  determined,  but  it  is  probably  by  a  direct 
infiaence  upon  the  heart  itself.  After  toxic  amounts  the  force  of  the  oironlatioii 
is  greatly  lessened,  partly  by  vaso-motor  paralysis  and  partly  by  a  direct  depreasioii 
of  the  heart.  Alcohol  is  undoubtedly  absorbed,  and  is  in  part  burnt  np  in  the 
system  and  in  part  eliminated  by  the  lungs,  skin,  and  especially  the  kidneys.  The 
organism  seems  to  have  the  power  of  destroying  only  a  certain  amount  of  the 
drug,  and  consequently  elimination  increases  disproportionately  with  the  dose.  The 
amount  of  alcohol  that  the  system  can  consume  varies  very  greatly  not  only  with 
the  individual,  but  in  different  bodily  conditions  of  the  same  individual :  in  con- 
ditions of  exhaustion,  and  especially  in  the  "  typhoid  state,**  very  much  more  can 
bo  appropriated  than  m  healtn.     There  is  good  ground  for  believing  that  alcohol 
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kBKxa  the  ez4sretioQ  of  nitvogeooiui  naterial  firom  the  bodv ;  it  woald  seem  most 
probable  that  this  is  achieved  bj  checking  tissue  waste ;  but  it  may  be  that,  as 
suggested  by  Dr.  Oea  B.  Wood,  alcohol  simply  readers  the  digestioii  of  the  food 
more  perfeot  and  lessens  the  prodnotioB  of  food  urea. 

In  acute  disesses  associated  with  debility,  alcohol  is  often  an  invaluable  remedy. 
Of  all  medicines  it  is  the  one  most  fVequently  employed  as  a  stimulant.  Taken 
along  with  food  in  small  quantity,  it  favors  digestion  by  its  local  effect  upon  the 
stomach,  and  possibly  also  by  stimulating  the  nerve  and  arterial  centres.  It  does 
not  dirootly  elevate  temperature,  and  hence  is  not  contraindioated  by  fever ;  in 
typhoid  and  other  low  fevers  it  is  of  great  value.  In  all  conditions  of  depression 
the  system  tolerates  much  more  of  it  than  in  health :  hence  in  snake-bite,  typhoid  and 
typhus  fever,  diphtheria,  etc.,  enormous  quantities  are  often  exhibited  with  great 
benefit.  So  long  as  it  is  not  perceptible  in  the  breath,  and  does  not  cause  nervous 
or  droulatory  ezoitement,  alcohol  in  these  cases  is  probablv  not  in  excess.  In 
ehiooic  diseases  great  care  is  neeessary  in  the  exhibition  of  the  remedy  for  fear  of 
begetting  intemperate  habits.  This  Is  e^)eoially  the  case  in  neuralgia  and  other 
painful  afieotions  in  whioh  the  narcotic  infiuenoe  of  alcohol  may  be  very  soothing ; 
under  these  circumstances  there  is  a  oonstaat  tendency  to  an  inerease  of  the  fre* 
quency  and  size  of  the  dose.  Taken  habitually  in  excess,  alcohol  produces  the  most 
deplorable  results,  and  is  a  very  common  cause  of  fi&tal  maladies.  For  the  symptoms 
and  treatment  of  chronic  alcoholism,  the  reader  is  referred  to  H.  C.  Wood's  Treatise 
on  Therapeutics.  In  acute  poisoning,  the  stomach  should  be  at  onoe  emptied,  the  res- 
piration be  maintained  by  the  use  of  atropia  and  other  methods  (see  Opium  Pouons), 
and  the  bodily  beat  sustained  by  external  warmth.  In  some  cases  it  may  be  well 
to  employ  ammonia  or  digitalis  to  act  upon  the  nearly  paralysed  heart  Locally, 
alcohol  is  sometimes  used  for  the  purpose  of  hardening  the  skin  and  as  an  antiseptic 
dressing  for  wounds,  the  wound  being  washed  out  with  it  until  all  bleeding  has 
ceased,  the  edges  then  united,  and  the  whole  surrounded  by  an  alcoholic  dressing. 
As  an  internal  remedy  alcohol  is  verj  rarely  employed  in  the  pure  state,  but  only 
m  the  ibrm  of  spirits,  wines,  or  fermented  liquors,  which  are  described  elsewhere. 

3.  AXOOBOL  DiLUTUM.  U.  S.  '*  A  liquid  composed  of  45*5  per  cent,  by 
w^ht  (53  per  cent,  by  volume)  of  Uthyl  Alcohol,  and  54*5  per  cent,  by  weight 
(47  per  cent,  by  volume)  of  Water.  8p.  gr.  0*928  at  15*6''  C.  (eO""  F.)  and  0*920 
at  25^  C.  (77*»  F.). 

*'  Aleohol  Ji/t^  pari4  [or  seventeen  flnidounces] ;  Distilled  Water  fifty  parti  [or 
ftuteeo  ftuidoanees],  To  make  one  hundred  parti.  Diluted  Alcohol  of  this  strength 
may  be  prepared  frmn  Alcohol  of  any  higher  peroentage  by  the  following  rule,  in 
which  all  terms  denote  we^ht.  Divide  the  alcoholic  percentage  of  the  alcohol  to 
be  diluted  by  45*5,  and  subtraot  1  from  the  quotient.  This  gives  the  number  of 
parts  of  water  to  be  added  to  one  (1)  pcnrt  of  the  alcohol.  Diluted  Alcohol  should 
respond  to  the  tests  of  purity  given  under  Akohd"  U,  S. 

Bpizitai  Teaaior,  Br.,  Proof  Spirit 

The  XT.  8*  preparation  consists  of  equal  weights  of  officinal  alcohol  and  water,  and 
hsB  the  sp.  gr.  0*9303 ;  the  British,  for  which  a  process  is  given,  is  made  by  mixing 
five  pints  of  Rectified  Spirit  with  three  pints  of  iMstilled  Water,  and  has  the  sp.  gr. 
0*920.  The  latter  is  the  stronger  of  the  two,  containing  only  51  per  oent.  of  water, 
while  the  U.  S.  preparation  contains  neariy  55  per  cent,  both  by  weight 

The  purer  forms  of  alcohol,  whether  strong  or  diluted,  are  employed  almost  ex- 
dustvely  in  pharmacy ;  as  In  the  preparation  of  medicines,  such  as  ether,  into  the 
oompositioo  of  whioh  they  enter ;  for  the  preservation  of  organic  substances ;  in  the 
extrsotioD  of  the  active  principles  of  vegetables,  as  in  the  tinctures ;  for  dissolving 
bodies  soluble  in  aleohol  much  more  readily  than  in  water,  or  insoluble  in  the  latter 
fluid ;  and  for  various  other  pharmaceutic  purposes.  N^latou,  however,  uses  recti- 
fied spirit  as  a  local  appiicatioB  to  wounds  to  be  healed  by  the  first  intention,  wash- 
ing the  surface  with  the  liquid,  befi^re  bringing  them  together,  until  hemorrhage 
ceases.  Dr.  Sempleton,  in  the  Brituh  Medical  Journal^  1879,  proposes  an  undi- 
luted bemoniod  aleohol,  made  by  dissolving  half  an  ounce  of  bemoio  acid  prepared 
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from  gum  benBoin  in  a  pint  of  alcohol,  to  be  used  as  a  lotion,  gargle,  or  in  the  form 
of  spray. 

Diluted  alcohol  is  employed  as  an  addition  to  some  infusions  and  deooctaona,  and 
to  some  of  the  distilled  waters  and  preparations  of  yinegar,  in  order  to  preaenre 
them  from  decomposition ;  as  a  menstruum  for  extracting  the  virtues  or  plants, 
preparatory  to  the  formation  of  extracts  and  syrups ;  and  in  preparing  many  of  the 
spirits,  and  a  few  of  the  medicated  wines.  But  it  is  in  forming  the  tinctures  that 
diluted  alcohol  is  chiefly  used.  Some  of  these  are  made  with  officinal  alcohol  (rec- 
tified spirit),  but  the  migority  with  diluted  alcohol  (proof  spirit)  as  the  menstruum. 
As  the  latter  contains  more  than  half  its  weight  of  water,  it  is  well  fitted  for  acting  on 
organic  substances,  the  virtues  of  which  are  partly  soluble  in  water  and  partly  in 
alcohol.  The  apothecary,  however,  should  never  substitute  the  commercial  proof 
spirit  for  diluted  alcohol,  on  account  of  the  impurities  in  the  former,  even  though 
it  may  be  of  the  same  strength  ;  but,  when  it  is  recollected  bow  variable  the  so-called 
proof  spirits  are  in  strength,  the  objection  to  their  use  in  pharmacy  becomes  still 
stronger.  The  use  of  alcohol  for  making  fluid  extracts,  tinctures,  and  other  prep> 
arations  is  so  extensive  and  universal  that  it  baa  not  been  deemed  neoessary  to  speoiiy 
the  particular  preparations  into  which  it  enters. 

ALCX)HOL  AMYLTCUM.  Br.    Amylic  Alcohol. 

Cs  Hn  HO;  88.  (XL'09-BOL  ^-MtL'l-OttM.)  Cio  HuO,  HO;  88. 

"  Amylic  alcohol,  CgH^^HO,  with  a  small  proportion  of  other  spirituous  substances. 
A  liquid  of  oily  consistence,  contained  in  the  crude  spirit  produced  by  the  fermen- 
tation of  saccharine  solutions  with  yeast  and  separated  in  the  rectification  or  distil- 
lation of  such  crude  spirit.  It  should  be  redistilled,  and  the  product  passing  over  at 
253^  to  260**  F.  (122-8^  to  126-7^  0.)  be  alone  collected  for  use."  Br. 

Hydr&ted  Oxide  of  Amyl,  Amylio  Aloohol,  Grain  Oil,  Potato  Spirit  Oil ;  Alcohol  Amyliqae, 
Huile  de  Qrain,  Fr,;  Amjlaloohol,  FuBelSI,  0,;  FoumI  Oil ;  Hydrate  of  Amy]. 

This  oil  is  always  present  in  the  products  of  alcoholic  fermentation.  It  is  an 
ingredient  in  the  ardent  spirit  obtained  from  various  grains,  but  is  most  abundant 
in  that  procured  from  fermented  potatoes.  In  grain  spirit  it  is  present  in  the  pro- 
portion of  about  one  part  in  five  hundred  by  measure.  When  grain  or  potato  whisky 
is  distilled  for  the  purpo^  of  obtaining  aloohol,  the  pure  spirit  will  continue  to  come 
over  for  a  certain  time,  afler  which,  if  the  distillation  be  continued,  a  milky  liquid  will 
be  obtained,  which,  u]>on  standing,  will  be  covered  with  a  stratum  of  this  peculiar  oil. 
Subjected  to  distillation,  the  muky  liquid  will  at  first  boil  at  a  comparatively  low 
temperature,  and  yield  water  and  a  little  of  the  oil ;  but  after  a  time  the  boiling  point 
will  rise  to  132°  C.  (269°  F.),  when  the  oil  will  come  over  pure.  By  chan^g  the 
receiver  when  the  oil  begins  to  distU  free  from  water,  the  oil  is  coUeoted  separate. 

Properties.  Amylic  alcohol  is  an  oily,  colorless  liquid,  of  a  strong,  offensive 
odor,  and  acrid,  burning  taste.  As  usually  prepared  it  has  a  pale  yellow  color.  Its 
sp.  gr.  is  0-818;  that  of  its  vapor  3-16.  It  boils  at  132°  C.  (269°  F.),  and  con- 
geals at  — ^25°  C.  ( — 13°  F.)  in  the  form  of  crystalline  leaves.  It  is  veiy  sparingly 
soluble  in  water,  out  unites  in  all  proportions  with  alcohol,  ether,  and  essential 
oils.  It  dissolves  iodine,  sulphur,  and  phosphorus,  and  Lb  a  good  solvent  for 
fats,  resins,  and  camphor.  When  dropped  upon  paper  it  does  not  leave  a  perma- 
nent greasy  stain.  It  does  not  take  fire  like  alcohol  by  the  contact  of  flame,  but 
requires  to  be  heated  to  a  temperature  of  about  54*6^  G.  (130°  F.)  before  it  b^ins 
to  bum.  Pasteur  first  observed  that  the  ordinary  amy!  alcohol  of  fermentation 
was  a  mixture  of  two  distinct  alcohols,  one  present  in  smaller  amount  optically  aclive, 
Isdvogyrate,  and  the  other,  the  main  portion,  optically  inactive*  Their  boiling  points 
are  very  close,  but  they  may  be  separated  by  the  difference  in  solubility  of  the  bftrinm 
amyl-sulphates,  and  yield  different  sets  of  derivatives.  {CompL-BencL,  41,  p.  296.) 
Amyl  alcohol  consists  of  five  atoms  of  carbon  60,  twelve  of  hydrogen  12,  and  one  of 
oxygen  16 = 88.  It  is  recogniaed  as  the  hydrate  of  the  radical  amvl  (O^H^j),  and  its 
formula  is,  therefore,  CqH^^.OH.  Heated  with  phosphoric  oxide,  it  loses  a  molecule 
of  water,  and  forms  a  hydrocarbon,  C^H^^,  homologous  with  ethylen,  ealied  amylet^ 
or  valeren,  which  has  bc^n  proposed  as  an  ansssthetic    Amyl  alcohol  should  not  af> 
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feet  the  color  of  Kloras  ptper,  pfevioiialy  moibtencd  with  water,  ehould  leave  do  fixed 
leddae  upon  evmpoimtioD,  ahould  reaulre  to  dinoive  it  about  40  parta  of  diatilled 
water  at  15^  C.  (59^  F.),  and  ahonla  become  Dot  more  than  Blightly  turbid  upon 
miztme  with  boDiin  (araeDoe  of  more  thaD  a  little  alcohol,  or  water).  (See  Amylen 
in  Part  II.)  When  aobjected  to  ozidiaing  agents,  it  loses  two  atoms  of  hydrogen  and 
gains  one  of  ozyeen,  and  becomes  C.H,90,,  or  amyUe  cudd^  which  is  identical  with 
valeriaaidc  add^  toe  acid  ibund  in  Talenan.  Hence  the  test  given  in  the  Br.  Phar- 
macopoeia ;  ^  exposed  to  the  ur  in  contact  with  platinum-black,  it  is  slowly  oxidised, 
yielding  valerianic  acid."  Br.  This  add  bears  the  same  relation  to  amvlic  alcohol 
that  aoetio  aoid  does  to  ethylic  alcohol,  and  formic  acid  to  methylic  alcohol.  The  free 
amyl,  (&H„)^  has  been  isolated  by  Dr.  £.  Frankland.  It  is  a  colorless  pellucid 
liquid,  of  the  sp.  gr.  0-7704.  (  Chem.  Gaz,,  March  16, 1850.)  Its  hydride,  C^H  ,H, 
has  been  discovcored  to  be  an  energetic  ansosthetic  by  Dr.  Simpson,  of  Edinburgn. 

Crude  insel  oil  may  be  obtained  from  the  alcohol  distillers.  Mr.  Kent,  of  New 
Tork,  found  in  it,  as  impurities,  water,  alcohol,  acetic  and  amylic  acids,  oxide  of 
iron,  and  an  amyl  compound,  analogous  to  osnanthio  ether.  Accordine  to  Messrs. 
T.  and  H.  Smith,  the  crude  oil  is  a  mixture  of  propylic,  butylio,  and  amylic  alcohols, 
and  of  other  alcohols  much  hi^er  in  the  series.  Fusel  oil  is  now  used  largely  by 
the  manu&cturers  of  cinchona  alkaloids  as  a  solvent. 

Fusel  oil  was  made  officinal  by  the  Dublin  College,  in  its  PharmaoopcBia  of  1850, 
as  an  artificial  source  of  valerianie  add,  to  be  used  in  forming  valerianate  of  sodium, 
from  which,  by  double  decomposition,  three  other  valerianates,  namely,  those  of  iron, 
sine,  and  quinia,  were  directed  by  the  CoUege  to  be  prepared.  It  was  introduced  into 
the  U.  S.  Pharmacopoeia  for  a  similar  purpose,  but  at  the  late  revision,  valerianic 
acid  was  dismissed,  and  amylic  alcohol  being  no  Icmger  wanted  for  its  preparation, 
shared  its  &te. 

Amylic  alcohol  is  an  active  irritant  poison. 

PAafTR.  Uks.  Br.  In  making  Amyl  Nitris ;  Sodii  Yalerianas. 

ALLIUM.  U.S.    Garlio. 
«  The  bulb  of  Allium  sativum.  Linn^.   {Nat,  Ord,  Liliace».)"  U.  S. 

Bnlbiu  AlUi;  Ail,  Fr.f  KnoblMioh,  <?./  Aglto,  U,;  Ajo,  Sp, 

Gen.  Ch.  Corolla  six-parted,  spreading.  Spaihe  many  •flowered.  {Zm^e/ crowded. 
Captule  superior.   Wtlid. 

Thia  is  a  very  extensive  genus,  including  more  than  sixty  species,  most  of  whidh 
are  European.  Of  the  nine  or  ten  indigenous  in  this  country,  none  are  officinal. 
Dr.  Griffith  states  that  the  bulb  of  A.  Canadenae  has  been  substituted  for  the  cul- 
tivated garlic,  and  found  equally  efficient.  (Med.  Bot^  p.  653.)  Of  the  European 
rcies  several  have  been  used  from  a  very  early  period,  both  as  food  and  medicine. 
tatimany  or  garlic,  is  the  only  one  now  officinal ;  and  to  this  we  shall  here  confine 
our  observation,  simply  stating  that  there  are  few  genera  of  which  the  several 
species  resemble  one  another  more  closely  in  sensible  and  medical  properties  than 
the  present.  For  an  account  of  A.  cepoy  or  onion,  and  A.  Porrum,  or  leek,  see 
Part  11. 

AUium  9cUtvum.  Willdi  Sp.  Plant,  ii.  68 ;  Woodv.  Med,  Bot.  p.  749,.  t  256. 
This  is  a  perennial  plant,  and,  like  all  its  congeners,  bulbous.  The  bulbs  are  nu- 
merous, and  enclosed  in  a  common  membranous  covering,  from  the  base  of  which 
the  fibres  that  constitute  the  proper  root  descend.  The  stem  is  simple,  and  rises 
about  two  feet  The  leaves  are  long,  flat,  and  grass-like,  and  sheathe  the  lower  half 
of  the  stem.  At  the  termination  of  the  stem  is  a  cluster  of  flowers  and  bulbs 
mingled  together,  and  enclosed  in  a  pointed  spathe,  which  opens  on  one  side  and 
withers.  l%e  flowers  are  small  and  white,  and  make  their  appearance  in  July.  This 
spades  of  garlio  grows  wild  in  Sicily,  Italy,  and  the  south  of  France,  and  is  culti- 
valed  in  all  civilised  countries. 

The  part  employed,  as  well  for  culinary  purposes  as  in  medicine,  is  the  bulb,  which 
is  described  in  the  TJ.  S.  Pharmacopoeia  as  follows.  *^  Bulb  subglobular,  compound* 
eoDsisting  of  about  eight  compressed,  wedge-shaped  bulblets,  which  are  arranged 
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ID  a  circle  around  the  base  of  the  atem,  and  covered  by  eereral  dry,  membranaeeooi 
loales.  It  has  a  pungent,  disagreeable  odor,  and  a  warm,  amd  taste.  It  should  be 
preserved  in  a  di^  place,  and  used  only  in  the  fresh  state."^  The  bulbs  are  dug  up 
with  a  portion  of  the  stem  attached,  and,  having  been  dried  in  the  sun,  are  tied 
together  in  bunches,  and  thus  brought  to  market.  They  are  said  to  lose,  by  dryings 
nine  parts  of  thdr  weight  out  of  fifteen,  with  little  diminution  of  their  sensiUa 
properties.  This  species  of  Allium  is  commonly  called  Engliih  garUc,  to  distiii- 
guish  it  from  those  which  grow  wild  in  our  fields  and  meadows.  Oailic  bulbs  are 
apt  to  germinate  and  thus  to  undergo  serious  injury.  Mr.  A.  P.  Sharp  preserves 
them  by  placing  them  in  a  bottle,  pouring  on  them  a  little  aloohol,  about  two  fiuid« 
ounces  to  a  quart,  and  securely  closing  the  bottle  bv  a  stopper  of  ^ass  or  cork.  All 
tendency  to  germinate  is  thus  destroyed,  and  the  bulbs  will  retain  their  peculiar  smell 
and  taste  unchanged  for  years.  {I^roc.  A.  P.  A.^  1864.) 

Properties.  Garlic,  as  found  in  the  shops,  is  somewhat  spherieal,  flattened  at  the 
bottom,  and  drawn  towards  a  point  at  the  summit,  where  a  portion  of  the  stem  several 
inches  in  length  projects.  It  is  covered  with  a  white,  dry,  membranous  envelope, 
consisting  of  several  delicate  laminm,  within  which  the  small  bulbs  are  arranged 
around  the  stem,  having  each  a  distinct  coat.  These  small  bulbs,  commonly  called 
cloves  of  garlic,  af'e  usually  five  or  six  in  number,  of  an  oblong  shape,  somewhat 
curved,  and  in  their  interior  are  whitish,  moist,  and  fleshy.*  They  have  a  disagree- 
able pungent  odor,  so  peculiar  as  to  have  received  the  name  of  aUtaceouM.  Their 
taste  19  bitter  and  acrid.  The  peculiar  smell  and  taste,  though  strongest  in  the  bulb, 
are  found  to  a  greater  or  less  extent  in  all  parts  of  the  plant.  They  depend  on  an 
esienitai  oU,  which  is  veij  volatile,  and  may  be  obtained  by  <£btillation,  passing  over 
with  the  first  portions  of  water.  As  first  obtained,  the  oil  is  of  a  dark  brownish 
yellow  color,  heavier  than  water,  and  decomposed  at  its  boiling  temperature.  It 
may  be  purified  by  repeated  distillation  in  a  salt-water  bath,  and  is  then  lighter  than 
water,  of  a  pale  yellow  color,  and  not  decomposed  by  bc»lmg.  According  to  Wertheim, 
it  consists  of  a  peculiar  organic  radical,  called  allyly  (G,H^),  combined  with  sulphur, 
and  is  therefore  sulphide  of  allyl,  (C,Hg),S.  From  one  hundred-weight  of  garlic 
Wertheim  obtained  from  three  to  four  ounces  of  the  impure  oil,  and  about  two-thirds 
as  much  of  the  rectified.  (^Chem.  Gaz,,  iii.  177.)  The  impure  oil  has  an  exoeedinglv 
pungent  odor,  and  strong  acrid  taste,  and,  when  applied  to  the  skin,  produces  much 
initation,  and  sometimes  even  blisters.  The  pure  oil  combines  with  nitrate  of  silver, 
forming  a  precipitate,  soluble  in  heated  alcohol  and  afterwards  separating  in  crystals. 
This  compound  consists  of  one  eq.  of  the  oil  and  two  eqs.  of  the  salt,  and  on  the  addi- 
tion of  ammonia  gives  up  the  oil  unchanged.  (Joum.  de  Pharm,  et  de  Chim,^  4e  s^r., 
V.  237,  1867.*^  Besides  this  oil,  fresh  garlic,  according  to  Gadet-Gaasicourt,  con- 
tains, in  1406  parts,  520  of  mucilage,  37  of  albumen,  48  of  fibrous  matter,  and 
801  of  water.  Bouillon-Lagrange  mentions,  among  its  constituents,  sulphur,  a  sao- 
oharioe  matter,  and  a  small  quantity  of  fecula.  The  fresh  bulbs  yield  upon  pressure 
nearly  a  fburth  part  of  juice,  which  is  highly  viscid,  and  so  tenacious  as  to  require 
dilution  with  water  before  it  can  be  easily  filtered.  When  dried,  it  serves  as  a  lute 
for  porcelain.  It  has  the  medical  properties  of  the  bulbs.  Water,  aloohol,  and 
vin^ar  extract  the  virtues  of  garlic.     Protracted  boiling  renders  it  inert 

Kedical  Fro^rties  and  Vses.  The  use  of  garlic  as  a  medicine  and  condiment 
ascends  to  the  highest  antiquity.  When  it  is  taken  internally,  and  even  when  ap- 
plied externally,  the  oil  is  absorbed,  and  imparts  its  odor  to  the  breath,  urine,  and 
perspiration,  etc.  Its  effects  on  the  system  are  those  of  a  general  stimulant.  It 
quicxens  the  circuladon,  excites  the  nervous  system,  promotes  eipectoration  in  de- 
bility of  the  lungs,  produces  diaphoresis  or  diuresis  according  as  the  patient  is  kept 
warm  or  cool,  and  acts  upon  the  stomach  as  a  tonic  and  carminative.  It  is  said  also 
to  be  emmenagogue.  Applied  to  the  skin,  it  is  irritant  and  rubefacient,  and  more- 
over exercises,  in  some  degree,  its  peculiar  influence  upon  the  system,  in  consequence 
of  absorption.     Moderately  employed,  it  b  beneficial  in  enfeebled  digestion  and  flat- 

*  A  Tariety  of  garlic,  ■ometimes  seen  in  the  market,  having  larger  and  fewer  cloTes  or  amaU 
bolbs  than  the  officinal,  haa  been  shown  bj  Prof.  Robert  P.  Thomas  to  be  the  prodaot  of  »>  hybrid 
^robablj  between  A.  •otivum  and  A,  Pmrrum,  (/Voe.  A,  P,  A,p  ISOO.) 
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ulenee ;  and  by  many  it  is  liabitnally  oaed  as  m  oondiment.  It  has  been  given  with 
adrantage  in  ebronto  catanrb,  and  other  pectoral  affectiona  in  whieh  tbe  aymptoma 
of  inflammation  hare  been  snbdned,  and  a  relaxed  state  of  the  ▼oMela  remaina.  We 
have  used  it  habitnally,  and  with  great  benefit,  in  snob  a£feationa  In  obildren,  aa  well 
as  in  the  nervona  and  apaamodic  eongha  to  which  the  very  young  are  peculiarly 
KaUe.  It  is  thought  also  to  be  an  excellent  anthelmintio,  especially  in  caaee  of 
aacaridee,  in  which  it  is  giyen  both  by  the  month  and  the  rectum.  The  juice  is 
said  aometimea  to  check  nervous  vomiting  in  the  dose  of  a  few  drops.  If  taken  too 
largely,  or  in  exdted  atatee  of  the  aystem,  garlic  is  apt  to  occasion  gastric  inritationi 
flatulence,  hemorrhoids,  headache,  and  lever.  As  a  medicine,  it  is  at  present  more 
used  externally  than  inwardly.  Bruised,  and  applied  to  the  feet,  it  acts  very  bene- 
ficially, as  a  revulsive,  in  disorders  of  the  head,  and  is  especially  usefiil  in  the  feb* 
rile  complaints  of  children,  by  quieting  resdessneea  and  producing  sle^.  Its  juice 
mixed  with  oil,  or  the  gallic  itself  bmiaed  and  steeped  in  spirit,  is  frequently  used 
as  a  liniment  in  infantile  convulsions  and  other  spasmodic  or  nervous  afiections  in 
ehildren.    The  same  application  has  been  made  in  cutaneous  eruptions. 

GkffUo  dove  may  be  swallowed  either  whole,  or  cut  into  pieces  of  a  convenient 
site,  but  the  offidnal  syrup  has  replaced  all  other  methoda  of  administration.  The 
doee  in  substance  is  from  naif  a  drachm  to  two  drachms  (1*96-7*8  Om.)  of  the  firesh 
bulb.     That  of  the  juice  is  half  a  fluidrachm  (1*9  Cc). 

Cf.  iV<3>.  Syrupus  AUii,  IT.  S. 

ALOE.  U.S.  Aloes. 

**  The  inspissated  juice  of  the  leaves  of  Aloe  Socotrina.  Lamarck.  (Nat.  Ord^ 
laliaoeflB.)"  U.S. 

Aloi  SooOTBlNA,  Br.  Soeotrine  AloeM. 

^  The  juice,  when  inspissated,  which  flows  from  the  transversely  cut  bases  of  the 
leaycB  of  Aloe  Perryi,  Baker ;  and  probably  other  species.  Imported  principally 
by  way  of  Bombay  and  Zaniibar,  ana  known  in  commerce  as  Soeotrine  and  £San- 
abar  Aloes."  Br. 

Alo^  aoootiin,  on  saeotrin,  Fr,;  Soooton,  oder  Soootrinlsob*  Aloe,  (7./  MiiMbb«r,  Ar. 

ALOE  BARBADBNSI8.  Br,    Barhadoe$  AloeL 

(ll/Q-f  BXE-B^-DfiNVIS.) 

**  The  juice,  when  inspissated,  which  flows  from  the  transverselv  cut  bases  of  the 
leaves  of  the  Aloe  vulgiuns,  Lam.  Imported  from  Barbadoes  and  the  Dutch  West 
Indian  Islands,  and  known  in  commerce  as  Barbadoes  and  Gurayoa  Aloes.*'  Br. 

Alo^  fa^patiqae  det  Barl»d«fl,  Fr.;  Barbadosf  Aloe,  O. 

Moat  ot  the  spedes  bdonging  to  the  genus  Aloe  are  said  to  yidd  a  bitter  juice, 
which  haa  all  the  properties  of  the  offidnal  aloes.  It  is  imposnble,  fh>m  the  various 
«id  sometimes  confliodng  accounts  of  writers,  to  determine  exactly  fh>m  which  of 
the  spedes  the  drug  is  in  all  instances  aotually  derived.  Aloe  epioaia^  however,  is 
generally  acknowledged  to  be  an  abundant  source  of  it.  In  Ltodley's  Flora  Medioa, 
A.  purpurcueens,  A.  arboregeene,  A.  Commefyniy  and  A.  muki/ormu^  all  natives  of 
the  Cape  of  Good  Hope,  are  enumerated  as  yielding  aloes ;  A.  lepiocaulon  and  A. 
Sahnudra,  found  in  Madagascar  {P.  J,  7r.,  July  16,  1881),  and  other  species  arci 
without  doubt,  occadonally  resorted  to.  We  shall  confine  ourselves  to  a  description 
of  the  three  spedes  which  probably  yield  most  of  the  aloes  of  commerce. 

GmL  Ch.  OoroUa  erect^  month  spreading,  bottom  nectariferous.  FSamentg  in* 
■erted  into  the  receptade.  ¥RUd. 

Aloe  m'cala.  Willd.  Sip.  Plant,  ii.  186.  This  spedes  of  Aloe  was  first  described 
b^  Thunbeig.  The  stem  is  round,  three  or  four  feet  high,  about  four  inches  in 
diameter,  and  leafy  at  the  summit.  The  leaves  are  spreading,  subvertidllate,  about 
two  feet  long,  broad  at  the  base,  gradually  narrowing  to  the  point,  channelled  upon 
their  upper  surface,  and  with  remote  teeth  upon  their  edges.  The  fiowers  are  bell- 
shaped,  and  spread  horiiontally  in  very  close  spikes.  Beneath  each  fiower  is  a  broad, 
OTite,  acute  bract,  white,  with  three  green  streaks,  and  nearly  as  long  as  the  corolla. 


164  Aloe,  PART  I. 

Of  the  six  petals,  tbe  three  inner  are  ovate,  obtuse,  white,  with  three  green  lines, 
and  broader  than  the  outer,  whioh  otherwise  resemble  them.  The  stamens  are  much 
longer  than  the  ooroUa.  The  spiked  aloe  is  a  native  of  Southern  Africa,  growing 
near  the  Cape  of  Good  Hope,  and,  like  all  the  other  species,  preferring  a  sandy  soil 
In  some  districts  of  the  colony  it  is  found  in  great  abundance,  particvdarly  at  Zwel- 
lendam,  near  Mossel  Bay,  where  it  almost  coven  the  surface  of  the  country.  Much 
of  the  Cape  aloes  is  said  to  be  derived  from  this  species. 

A,  Socotrina.  Lamarck,  Encyd.  i.  85 ;  De  Cand.  Plantes  Ghrasset,  fig.  85  ;  Cur- 
tis*s  Bot  Mag.  pi,  472 ;  Carson's  IlluU.  of  Med.  Bat.  ii.  48,  p/.  92. — A.  vera.  Milleri 
Dict.^  ed.  8,  No.  55.  The  stem  of  this  species  is  erect,  eighteen  inches  or  more  in 
height,  woody,  and  leafless  below,  where  it  is  very  rough  fiom  the  remains  of  former 
leaves.  At  top  it  is  embraced  by  green,  sword-shaped,  ascending  leaves,  somewhat 
concave  on  their  upper  surface,  convex  beneath,  curved  inward  at  the  point,  with 
numerous  small  white  serratures  at  their  edges.  The  flowers,  which  are  in  a  cylin- 
drical, simple  raceme,  are  scarlet  near  the  base,  pale  in  the  centre,  and  greenish  at 
the  summit,  and  have  unequal  stamens,  of  which  three  are  longer  than  the  corolla. 

This  plant  was  supposed  to  be  a  native  of  Socotra  and  the  source  of  the  Socotrine 
aloes,  but  was  shown  by  Mr.  Bolus  to  be  indigenous  to  the  Cape  of  Oood  Hope. 

A.  vulgaru.  Lamarck,  Enegcl.  i.  86 ;  Carson's  Illmt.  of  Med.  Bat.  ii.  46,  pL  90. 
— A.  vera.  Linn.  A.  Barbademis.  Miller.  This  species  has  a  very  short  woody 
stem,  and  lanceolate  embracing  leaves,  which  are  first  spreading,  then  ascending,  of 
a  glaucous  green  color,  somewhat  mottled  with  darker  spots,  flat  on  the  upper  sur- 
face, convex  beneath,  and  armed  with  hard  reddish  spines,  distant  from  each  other, 
and  perpendicular  to  the  margin.  The  flower-stem  is  axillary,  of  a  glaucous  reddish 
Color,  and  branched,  with  a  cylindrical-ovate  spike  of  yellow  flowers,  which  are  at 
first  erect,  then  spreading,  and  finally  pendnlouo,  and  do  not  exceed  the  stamens  in 
length.  A.  mdgarU  is  a  native  of  southeastern  Europe,  the  north  of  Africa,  and 
Madagascar.  It  is  cultivated  in  Italy,  Sicily,  Malta,  and  especially  in  the  West  In- 
dies, where  it  contributes  lately  to  furnish  the  Barbadoes  aloes. 

A.  Perryi,  3.  G.  Baker,  Joum.  Linn.  Sac.,  xxviii.  The  true  Socotrine  aloes  plant 
was  first  described  from  specimcDs  sent  to  Kew  Gardens  by  Mr.  Wykeham  Pernr, 
and  was  subsequently  found  by  Prof.  Balfour,  of  Edinburgh,  growing  abundantly 
upon  the  island  of  Socotra,  especially  in  the  limestone  tracts,  from  the  sea-level  to 
an  altitude  of  3000  feet ;  along  with  it,  but  much  less  abundant,  was  a  dwarf  spedes 
with  spotted  leaves.  A.  Perryi  resembles  in  its  general  habit  the  Barbadoes  aloe,  but 
differs  in  its  shorter  leaves,  and  especially  in  its  flowers,  which  are  arranged  in  looser 
racemes  on  longer  pedicels  and  have  the  tube  much  longer  than  the  segments. 

The  proper  aloetic  juice  was  formerly  thought  to  exist  in  lon&itudinal  vessels  be- 
neath the  epidermis  of  the  leaves,  and  readily  flows  out  when  these  are  cut  trans- 
versely ;  but,  according  to  M.  Edmond  Kobiquet,  who  has  made  elaborate  researches 
in  relation  to  this  drug,  these  vessels  are  air-ducts,  and  the  juice  flows  in  the  inter- 
cellular passages  between  them.  The  liquid  obtained  by  expression  from  the  paren- 
chyma is  mucilaginous,  and  possessed  of  little  medicinal  virtue.  The  quality  of  the 
drug  depends  much  upon  the  mode  of  preparing  it.  The  finest  kind  is  that  obtained 
by  exudation,  and  subsequent  inspissation  in  the  sun.  Most  of  the  better  sorts,  how- 
ever, are  prepared  by  artificially  heating  the  juice  which  has  spontaneously  exuded 
from  the  cut  leaves.  The  chief  disadvantage  of  this  process  is  the  conversion  of  a 
portion  of  the  soluble  active  principle  into  an  insoluble  and  comparatively  inert  sub- 
stance, through  the  influence  of  an  elevated  temperature.  The  plan  of  bruising  and 
expressing  the  leaves,  and  boiling  down  the  resulting  liquor,  yields  a  much  inrerior 
product ;  as  a  large  portion  of  it  must  be  derived  from  the  mucilaginous  juice  of  the 
parenchyma.  The  worst  plan  of  all  is  to  boil  the  leaves  themselves  in  water,  and 
evaporate  the  decoction.  The  quality  of  the  drug  is  also  affected  by  the  careless  or 
fimudulent  mixture  of  foreign  matters  with  the  juice,  and  the  unskilful  management 
vi  the  inspissation. 

Commercial  History  and  Varieties.  Three  chief  varieties  of  aloes  are  known 
in  commerce ;  the  Cape  aloes,  the  Socotrine,  and  the  Barbadoes,  of  which  the  first 
two  are  most  used  in  this  oountrv. 
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1.  Caps  Aloks  (^Shining Aloed)  was  dropped  from  the  U.S.  PhumuioopoDia  at 
the  receDt  revision.  It  is  imported  from  the  Gape  of  Good  Hope,  either  directly, 
or  through  the  medium  of  English  commerce.  It  is  collected  by  the  Hottentots 
and  Dutch  boors  indiscriminately  from  A.  spiccUa  and  other  species,  which  grow 
wild  in  great  abundance.  Mr.  Backhouse  (1838),  Dr.  L.  Pappe,  of  Ca^  Town,  and 
Mr.  P.  MacOwan  (1871),  all  state  that  the  best  aloes  is  derived  from  Aloe  ferox 
(Zath.),  and,  according  to  Dr.  L.  Pappe,  a  weaker  product  is  obtained  from  A,  Afrir 
cwna  and  A.  plicatUis  of  Miller.  (JFhr,  Capen^  28.)  The  process  is  very  simple. 
As  stated  by  Hallbeck,  a  Moravian  missionary  who  resided  at  the  Gape,  a  hole  is 
made  in  the  ground,  in  which  a  sheep-skin  is  spread  with  the  smooth  side  upward. 
The  leaves  are  then  cut  ofif  near  the  stem,  and  arranged  around  the  hole,  so  that 
the  juice  which  runs  out  may  be  received  into  the  skin.  The  juice  flows  most  freely 
in  hot  weather.  ( United  Breth.  Mi$8wn.  InteUigenoer^  N-  Y,,  vi.  436.)  When  a 
sufficient  quantity  of  the  liquor  has  been  collected,  it  is  inspissated  in  iron  caldrons, 
and,  when  sufficiently  concentrated,  is  poured  into  boxes  or  skins,  where  it  concretes 
upon  cooling.  The  finest  kind  is  collected  at  the  Missionary  Institution  at  Beth- 
eudorp,  and  hence  called  Bethelsdorp  (does.  Its  superiority  is  owing  exclusively  to 
the  greater  care  observed  in  its  preparation. 

According  to  the  recent  descriptions  in  Pharmacograpkia,  the  process  just  de- 
scribed is  still  followed  in  its  essential  details  throughout  the  Cape.  Gape  aloes 
differs  from  Socotrine  aloes  especially  in  its  brilliant  conchoidal  fracture  and  peculiar 
odor,  which  is  strong,  but  neither  nauseous  nor  aromatic  When  ireshly  broken,  it 
has  a  very  dark  olive  or  greenish  color  approaching  to  black,  presents  a  smooth 
bright  almost  glassy  surface,  and,  if  held  up  to  the  light,  appears  translucent  at  its 
edges.  The  small  fragments  also  are  semi-transparent,  and  have  a  tinge  of  yellow 
or  red,  mixed  with  the  deep  olive  of  the  opaque  mass.  The  same  tinge  is  some- 
times observable  in  the  larger  pieces.  The  powder  is  of  a  fine  greenish  yellow 
odor,  and,  being  generally  more  or  less  sprinkled  over  the  surface  of  the  pieces  as 
they  are  kept  in  the  shops,  gives  them  a  somewhat  yellowish  appearance.  Gape 
aloes,  when  quite  hard,  is  very  brittle,  and  readily  powdered ;  but  in  very  hot 
weather  it  is  apt  to  become  somewhat  soft  and  tenacious,  and  the  interior  of  the 
{aeces  is  occasionally  more  or  less  so  even  in  winter.  It  is  usually  imported  in 
casks  or  boxes.  Dr.  Pereira  says  that  a  variety  is  sometimes  imported  into  Eogland 
from  the  Cape,  of  a  reddish  brown  color  like  hepatic  aloes.  NatcU  aloes  is  a  variety 
coming  from  Natal,  on  the  southeast  coast  of  Africa,  which  occurs  in  irregular  pieces, 
with  a  fracture  much  less  shining  than  that  of  Cape  aloes  and  a  totally  different 
color,  having  a  greenish. slate  hue.  It  is  less  soluble  than  Cape  aloes,  and  has  a 
peculiar  composition,  which  will  be  adverted  to  under  the  chemistry  of  the  drug. 

2.  Socotrine  Aloes.    This  aloes,  which  has  been  very  long  known  and  highly 
esteemed  under  its  present  name,  is  nominally  produced  in  the  island  of  Socotra, 
which  lies  in  the  Straits  of  Babelmandel,  about  forty  leagues  to  the  east  of  Cape 
Guardafui ;  but  we  are  told  by  Ainslie  that  the  greater  part  of  what  is  sold  under  that 
name  is  prepared  in  the  kingdom  of  Melinda,  upon  the  eastern  coast  of  Africa ;  and 
Wellsted  states  that  the  aloes  of  the  neighboring  parts  of  Arabia  is  the  same  as  that 
of  Socotra.     The  commerce  in  this  variety  of  aloes  is  carried  on  chiefly  by  the  mari- 
time Arabs,  who  convey  it  either  to  India,  or  up  the  Bed  Sea  by  the  same  channel 
through  which  it  reached  Europe  before  the  discovery  of  the  southern  passage  into 
the  Indian  Ocean.     Mr.  Yaughan  states  that  neariy  the  whole  product  of  the  island 
IS  carried  to  MaonUa,  on  the  southern  coast  of  Arabia,  and  tnenoe  transhipped  to 
Bombay.  {P.  J.  TV.,  xii.  26S.)     The  whole  produce  was  formerly  monopolized  by 
the  Arabian  Sultan  of  Kisseeu ;  but  at  present  the  business  of  collecting  the  drug  is 
estirely  iree  to  the  inhabitants.    The  leaves  are  plucked  at  any  period  of  the  year, 
asd  are  placed  in  skins,  into  which  the  juice  is  allowed  to  exude.    In  what  way  the 
iaspiasation  is  effected  we  are  not  informed  by  Wellsted ;  bat,  according  to  Hermann, 
it  is  by  exposure  to  the  heat  of  the  sun.    The  aloes  is  exported  in  skins,  or  in  k^ 
or  tin-lined  boxes.    Its  quality  differs  much  according  to  the  care  taken  in  its  prepa- 
ntion. 

Socotrine  aloes  is  in  pieoes  of  a  yellowbh  or  reddish-brown  color,  wholly  different 
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from  that  of  the  formefr  variety.  Sometimes  the  oolor  is  very  light,  especially  in 
the  fteieh.  and  not  fnlly  hardened  parcels ;  sometimes  it  is  a  deep  brownish  red  like 
that  of  gartiets.  It  is  rendered  mnch  darker  by  ezposnre  to  the  air ;  and  the  interior 
of  the  masses  is  consequently  much  lighter-colored  than  the  exterior.  Its  smface 
is  somewhat  glossy,  ana  its  fractnre  snikooth  or  rageed,  bnt  not  conchoidal,  often  widi 
sharp  and  semi-transparent  edges,  which  show  wi£  transmitted  light  in  the  finest 
grades  a  mby-red  color.  The  color  of  its  powder  is  a  bright  golden  yellow.  It  has 
a  peculiar,  not  unpleasant  odor,  and  a  taste  which,  though  bitter  and  disagreeable, 
is  accompanied  with  an  aromatic  flavor.  Though  hard  and  pulverulent  in  cold 
Weather,  it  is  somewhat  tenacious  in  summer,  and  softens  by  the  heat  of  the  hand. 
'*  When  moistened  with  rectified  spurit  and  examined  in  a  thin  stratum  under  the 
microscope,  it  exhibits  numerous  crystals.'*  Br.  '*  It  is  almost  entirely  soluble  in 
alcohol  and  in  4  times  its  weight  of  boiling  water.'*   U.  S, 

Under  the  name  of  Socotrine  aloes,  are  occasionally  to  be  met  with  in  the  market 
small  parcels  beautifully  semi-transparent,  shining,  and  of  a  yellowish,  reddish,  or 
brownish-red  color.  These,  however,  are  very  rare,  and  do  not  deserve  to  be  con- 
sidered as  a  distinct  variety.  They  are  probably  portions  of  the  juice  carefully 
inspissated  in  the  sun,  and  mayaocompany  the  packages  brought  from  any  of  the 
commercial  sources  of  aloes,  when  in  mass,  as  imported  ftom  the  East,  Socotrine 
aloes  is  usually  soft  and  plastic,  and  of  a  veiy  light  yellowish-brown  color  in  the  in- 
terior. At  present  it  reaches  the  United  States  in  casks,  tubs,  or  boxes,  and  not  rarely 
in  a  semi-liquid  state.  Very  liquid  specimens  are  sometimes  of  the  consistence  of 
molasses,  of  an  orange  or  yellowish  color,  and  of  a  strong  ftagrant  odor.  It  separatesi 
upon  standing,  into  a  transparent  liquid,  and  an  opaque,  lighter-colored,  granular 
portion  which  subsides.  Pereira  found  the  latter  portion  to  consist  of  innumerable 
minute  prismatic  crystals,  which  he  believed  to  be  identical  with  or  closely  analogous 
to  the  aloln  of  the  Messrs.  Smith.  When  the  juice  is  heated,  the  deposit  dissolves, 
and  the  whole  being  evaporated  yields  a  solid,  transparent  product,  having  the  prop- 
erties of  fine  Socotrine  aloes.  (P.  J.  !7V*.,  xi.  439.) 

Much  of  the  aloes  sold  as  Socotrine  consists  simply  of  superior  specimens  of 
other  varieties  fiilsely  labelled  to  enhance  the  value. 

Much  confusion  and  uncertainty  have  prevailed  in  relation  to  the  term  ffepoHa 
Aloes,  The  name  was  or^nally  applied  to  a  product  from  the  East  Indies,  of  a 
reddish  brown  or  liver  color,  and  has  been  extended  to  similar  aloes  from  the  West 
Indies.  The  hepatic  aloes  of  the  present  London  markets  is  simply  a  dark,  opaque, 
liver-colored  Socotrine  aloes. 

3.  Babbadoss  Aloes.  This  is  the  name  by  which  the  aloes  produced  in  the 
West  Indies  is  generally  designated.  The  aloe  plants  are  largely  cultivated  in  the 
poorer  soils  of  Jamaica  and  Barbadoes,  especially  of  the  latter  island.  The  speoies 
ftt>m  which  most  of  the  drug  is  procured  is  A.  vulgarU;  but  A.  Socotrina,  A.pwr^ 
puratcensy  and  A.  arhore»eeM  are  also  said  to  be  cultivated.  The  process  employed 
appeals  to  be  somewhat  difierent  in  different  places,  or  at  least  as  described  by  dif- 
ferent authors.  A  fine  kind  was  formerly  prepared  by  the  spontaneous  inspiasation 
of  the  juice,  placed  in  Madders  or  shallow  vessels,  and  exposed  to  the  sun.  The 
common  Barbadoes  aloes,  however,  is  now  made  either  by  boiling  the  juioe  to  a 
proper  consistence,  or  by  first  forming  a  decoction  of  the  leaves,  chopped  and  sus- 
pended in  water  in  nets  or  baskets,  and  then  evaporating  the  decoction.  In  either 
case,  when  the  liquor  has  attained  such  a  consistenoe  that  it  will  harden  on  oooHng, 
it  is  poured  into  ^abashes  and  allow  to  concrete.  A  gentleman  from  Barbadow, 
who  had  seen  the  aloes  prepared,  informed  Mr.  Squire  that  the  leaves  are  cot 
transversely,  and  so  phiced  that  the  juice  fiows  from  the  incised  surfiioes  into  a 
trough,  which  inclines  to  the  boiler.  {Med,  T,  and  Gaa.,  Jan.  1868,  p.  75.)  It 
is  imported  into  England  in  gourds  weighing  from  60  to  70  pounds,  or  even  more, 
or  sometimes  in  boxes.  A  variety  known  as  *^Oapey  Barbadoei,'*  having  a  smootli 
glassy  fracture,  occurs  in  the  London  markets.  In  consequence  of  the  great  de- 
mana  for  it  in  veterinary  practice,  it  commands  a  high  price  in  Great  Britain. 

The  color  of  Barbadoes  aloes  is  not  uniform.  Sometimes  it  is  dark  brown  ot 
almost  black,  sometimes  of  a  reddish  brown  or  liver  colc^,  and  again  of  some  inter* 
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BMcBats  ahade.  It  has  QsaaOj  a  dull  fiwctore,  and  ia  almost  perfeotl^  opaque, 
e?6D  at  tha  e^gea ;  "  Id  thin  films  traoaliioeDt  aod  of  an  orange-brown  tint."  Br.  It  is 
ako  distinguishable  by  its  odor,  which  is  disagreeable  and  even  nauseous.  The  powder 
is  of  a  duU  olive-jdlow.  Aooording  to  Mr.  Qiles,  it  yields  80  per  oent  of  aqueous 
eztraet,  and  is  even  more  aotive  than  the  Soootrine.  (P.  J.  2V.,  Deo.  I860,  p.  801.) 
/*  When  moistened  with  rectified  spirit  and  examinea  in  a  thin  stratum  under  the 
miorosoope,  it  exhibits  numerous  crystals."  Br.  ''  The  Curayoa  variety  is  commonly 
more  glmy  and  traoaluoent  than  tlie  ordinary  Barbadocs  aloes,  and  has  a  distino- 
tiTe  odkMT."  Br.  According  to  M,  Harais,  Barbadoes  aloes,  from  whate?er  part  of 
the  West  Indies  derived,  and  however  differing  in  color,  when  dissolved  in  distilled 
water  in  the  proportion  of  one  part  to  100,000  parts,  has,  in  a  high  degree,  the 
property  of  giving  rise  to  a  fine  rose-color  on  the  addition  of  chlonde  of  gold  or 
dncture  of  iodine ;  while  all  other  varieties,  whether  African  or  Indian,  with  the 
exception  of  the  hepatic,  prodnoe  with  these  reagents  either  a  feeble  color,  slow  in 
occurring,  or  no  change  of  eolor  whatever.  {Jaum,  de  Pharm.^  4e  s4r.,  v.  326.) 

Besides  these  varieties  of  aloes,  others  are  mentioned  by  authors.  A  very  infe- 
rior kindf  supposed  to  consist  of  the  dregs  of  the  juice  which  furnished  the  better 
sorts,  almost  black,  quite  opaque^  hard,  of  a  rough  fracture  and  very  fetid  odor, 
and  full  of  various  impurities,  was  formerly  sold  under  the  name  of  fetid^  oabaUme, 
or  horse  aloet.  It  was  used  exclusively  for  horses ;  but,  in  oonsequence  of  the 
cheapness  of  better  kinds,  it  has  been  banished  from  veterinarr  practice,  and  is  not 
now  found  in  the  market.  Aloes  has  been  imported  from  Muscat,  and  a  consid- 
erable quantify  came  over  in  a  vessel  sent  by  the  Sultan  to  the  United  States. 
Some  of  a  similar  origin  has  been  called  Mocha  ahes  in  London.  Jafferbad 
aloes^  supposed  to  be  the  same  as  Mocha  aloes  ^A.  J.  P.,  1881,  p.  175),  has  been 
shown  to  be  the  product  of  A.  Ab^fMsmiea^  and  b  said  by  Sbenstone  to  eootain  fi- 
barbaloin.  {A.  J.  P.^  1883,  p.  92.)  Ouragoa  ahesy  resembling  Barbadoes  aloes  but 
having  a  different  odor,  comes  into  European  commerce  through  Holland  from  the 
Dutch  West  Indies. 

Oenand  Propartios.  The  odor  of  aloes  is  different  in  the  different  varieties. 
The  taste  is  in  all  of  them  intensely  bitter  and  very  tenacious.  The  color  aod 
other  aensibte  properties  have  been  sufficiently  described.*    Several  distinguished 

*Hngo  BoratHtgOT  Qlaimi  that  one  |>artor  alow  in  6000  can  be  detected  in  the  followieg  man* 
ner.  A  little  of  the  saspected  liquid  is  shaken  with  about  twice  its  balk  of  bensin,  which  it 
allowed  to  reparate,  decanted,  and  shaken  with  a  few  drops  of  strongest  water  of  ammoDia.  On  sepa- 
ration the  ammonia  will  be  of  a  clear  red  color.  With  solids  a  tincture  shoold  first  be  made.  Ae* 
eording  to  Mr.  R.  H.  Gtotm  {P.  J.  TV.,  3d  ser.,  xi.  1045),  this  test  will  nerer  sneoeed  with  a  leseoon- 
eentration  than  1  part  in  250,  and  with  some  aloes  1  in  100,  and  is  due  to  the  tannin-like  substance 
of  aloes ;  he  also  states  that  extreme  care  is  necessary  to  have  the  benzin'  solution  perfectly  clear. 

R.  A.  Crippi  and  T.  8.  Dymond  have  given  the  twting  of  aloes  a  lengthy  inyestigatlon,  and 
thej  reeommead  the  fe]k>wing  method.  Plaoe  1  grain  of  the  sahstaiiee  in  a  glass  mortar  standing 
on  white  paper,  now  add  16  drope  of  strong  sulphuric  acid  and  triturate  until  dissolved,  then  add 
4  drope  of  nitrie  acid,  sp.  gr.  1*42,  and  then  1  ounce  of  distilled  water.  If  aloes  be  present,  a 
eoloT  varying  fh>m  deep  orange  to  orimeon  will  be  produoed,  according  to  the  kind  of  aloes  that  has 
been  used ;  the  color  is  deepened  by  the  addition  of  ammonia.  The  following  teble  illastratee  the 
application  of  the  tests: 


Vadety  of  Aloes. 


■»..»mi. 


Natal-. 


vOTMyOa».«»»»..».^».«»...««»^ 

Hepatie....... 

Hepatle  (Indlao).., 

SoootriBA  (true).. 


■<#.■...•» 


»•••». .••*•• 


Soeotrine  (commercial)^ 

three  samplee. 
Soeotrine    (Mocha    or 

Seasitar). 
Alewitiiee(lfalel)... 


BorBtrilgBr*S  Test 


Pale  rose  color. 
Very  fUnt  pink. 

fine  leee  eok>r. 
faint  color  after  24  hours, 
feint  color  after  24  lionrs. 
Ksint  color  eltar  24  houia 
Pale  rose  color. 

Pale  rase  color  alter  24 

hourL 
Pale  roee  color. 

Fete  brownish«plBk. 


I 


HJBO4  and  vapor  of 


lUat  blue  eoler. 
I>eep  blue  odor. 

IWnt  btae  ooloi; 

Nil. 

Nil. 

NO. 

Very     Stint     blue 

cotor. 
KU. 

IMnt  blue  odor. 


Grippe  and  Dy- 
mond'iiTest. 


Grinisen. 
Deep  crimson. 

CMmson. 
Orange-red. 
Orange-red. 
^ange-red. 
Pale  crimson. 

Orsnge-red. 

Crimson. 

Crimson. 


CrippsandUy- 

mond>  Teet 
witii  Ammonia. 


Deepdarwt 
Intense  brown- 
ish-red. 
Intense  claret. 
Claret. 
Pale  claret 
Paleolaret 
Deep  claret. 

Claret 

Deep  claret 

fntense  brown- 
ish-red. 


{P,  J.  Tr^  1S85,  p.  083.    For  Hager's  quantitative  method  fbr  determining  the  percentage  of 
iiaEn  in  aloei,  eoa  A.  /.  P.,  1885,  p.  2S7.) 
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chemifits  bave  investigated  the  natare  and  composition  of  aloes.  Braconnot  fonnd 
a  bitter  principle,  which  he  named  resino-amer  (resinous  bitter)^  and  another  sub- 
stance in  smaller  proportion,  which  he  designated  by  the  name  of  flea-eohred  prin- 
ciple. These  results  were  essentially  confirmed  by  Trommsdorff,  Bouillon-Lagrange, 
and  Yogel.  Berzelius  considers  aloes  to  be  made  np  of  a  bitter  extraeHve  and  products 
from  this  by  the  alterations  in  the  air.  Robiquet  obtained  a  product  which  he 
called  aloitin.     (For  details,  see  14th  ed.  U.  S.  D.) 

ALoifNS.  The  bitter  substances  noticed  above,  viz.,  the  resino-amer  of  Braconnot, 
the  hiiter  extractive  of  Berzelius  and  others,  and  the  ahetin  of  Robiquet,  probably 
contain  the  active  principle  of  aloes,  but  combined  with  impurities  which  render  it 
insusceptible  of  crystallization.  It  is  probable  that  there  exists  not  one  compound, 
but  a  set  of  three  closely  related  compounds,  to  which  the  general  name  of  aloliws 
is  now  given.  The  first  of  these,  found  exclusively  in  Barbadoes  aloes,  and  dis- 
covered by  T.  and  H.  Smith,  is  called  harhaloln;  the  second,  discovered  by  Fliickiger 
in  Natal  aloes,  is  called  natcddin;  the  third,  found  by  Histed  and  Fliickiger  in  Soco- 
trine  aloes,  is  called  socaioln, 

Barhaloln,  This  is  a  neutral  substance  crystallizing  in  tufts  of  small  yellow 
prisms.  These  crystals  represent  hydrated  alo'in,  and  part  with  one  mol.  of  water 
(=  2'69  per  cent.)  by  desiccation  in  vacuo,  or  by  the  prolonged  heat  of  a  water- 
bath.  Barbaloin,  Oi,H,gOf  -f  i^jO,  dissolves  spanngly  in  water  or  alcohol,  but  very 
freely  if  either  liquid  be  even  slightly  warmed ;  it  is  insoluble  in  ether. 

Bv  oxidation  with  nitric  acid,  barbaloin  yields,  as  Tilden  has  shown,  about  one- 
third  of  its  weight  of  ehrysammic  acidj  besides  alo^tic,  oxalic,  and  picric  acids.  It 
combines  easily  with  bromine  to  form  yellow  needles  of  tribromaloin,  Qj^Hyfirfi^  \ 
trichhraloin,  Ci,H„CI|Oy,  has  also  been  obtained.  {Pkarmaco^aphiay  2a  ed.,  p. 
687.)  According  to  xilden,  from  20  to  25  per  cent,  of  barbaloin  can  be  extracted 
from  good  qualities  of  the  drug,  by  agitating  with  seven  or  eight  parts  of  boiling 
water  slightly  acidulated  with  hydrochloric  acid,  allowing  to  stand  for  twenty-four 
hours,  filtering,  setting  aside  for  a  day  or  two,  putting  the  resulting  mass  in  a  calico 
bag,  and  squeezing  out  the  liquid.  The  barbaloin  thus  obtained  is  purified  by  so- 
lution in  alcohol  and  crystallization.  (P.  J,  TV.,  ii.  845.) 

Ndtahln.  This  exists  naturally  in  Natal  aloes,  from  which  it  can  be  easily  pre- 
pared in  the  crude  state  if  the  drug  be  triturated  with  an  equal  weight  of  aJoohol 
at  a  temperature  not  exceeding  48^  G.  This  will  dissolve  the  amorphous  portion, 
from  which  the  crystals  should  be  separated  by  a  filter  and  washed  with  a  small 
quantity  of  cold  spirit.  From  16  to  25  per  cent  of  crude  nataloln  in  pale  yellow 
crystals  may  be  thus  extracted.  Its  formula  is  C^^HgOi^.  It  is  scarcely  more  sol- 
uble in  warm  than  in  cold  spirit  of  wine,  so  that  to  obtain  crystals  it  is  best  to  allow  the 
solution  to  evaporate  spontaneously.  Water,  hot  or  cold,  dissolves  it  very  sparingly. 
Nataloln  gives  off  no  water  when  exposed  over  oil  of  vitriol,  or  to  a  temperature 
of  100^  C.  By  the  action  of  nitric  acid  it  affords  both  oxalic  and  picric  acids,  but 
no  chrysammio  acid. 

Socidoln,  In  the  Socotrine  or  Zanzibar  aloes,  the  crystals  are  of  comparatively 
large  size,  such  as  are  not  seen  in  Natal  aloes.  They  cannot,  however,  be  so  easily 
separated  as  the  natalofn,  since  they  are  nearly  as  soluble  as  the  amorphous  matter 
surrounding  them.  Histed  recommends  treating  the  powdered  crude  drug  with  a 
little  alcohol,  sp.  gr.  0*960,  and  strongly  pressing  the  pasty  mass  between  several 
thicknesses  of  calico ;  then  dissolving  the  yellow  crystalline  cake  in  warm  weak  alco- 
hol, and  collecting  the  crystals  which  are  formed  l>y  cooling  and  repose. 

Socaloin  forms  tufled  acicular  prisms,  which  by  solution  in  methylic  alcohol  may 
be  obtained  2  to  3  millimetres  in  lencrth.  It  is  much  more  soluble  than  nataloin. 
Socaloin  is  a  hydrate,  losing,  when  dried  over  oil  of  vitriol,  11  to  12  per  cent,  of 
water,  but  slowly  regaining  it  if  afterwards  exposed  to  the  air.  Its  elementary 
composition  is  Cj^Hj^Oj,  +  5H,0. 

The  three  aloins,  Barbaloin^  NatalcUny  and  Socaloin^  are  easily  distinguished  by 
the  following  beautiful  reaction,  first  noticed  by  Histed.  A  drop  of  nitric  acid  on  a 
porcelain  slab  gives,  with  a  few  particles  of  barbaloin  or  nataloln,  a  vivid  orimson  (n^ 
idly  fading  in  the  case  of  barbaloin,  but  permanent  with  nataloin  unlesB  heat  bo 
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applied),  but  produces  little  efieot  with  sooalolD.  To  distinguish  harbaloin  fVom 
nataloiD,  test  each  by  adding  a  minnte  qaantity  to  a  drop  or  two  of  oil  of  vitriol, 
then  allowins  the  vapor  from  a  rod  touched  with  nitric  acid  to  pass  over  the  snr- 
fiu».  BariNuoio  (and  socaloln)  will  undergo  no  change,  but  natalofn  will  assume  a 
fine  blue.  (^Pharmaeo^aphta,  2d  ed.,  p.  688.)  E.  von  Sommaruga  and  Egger 
eonsider  that  the  three  alolns  form  a  homologous  series  jpooDOsmng  the  formulas : 
barbaloln,  Ci^H^Of ;  nataloin,  C,^H.80f ;  socaloln,  C^H^O,,  and  that  they  are  all 
derived  fh>m  anihracenej  Gj^Hj,.  Tilden  subsequently  ass^aed  a  different  compo- 
sition to  the  aloitts :  barbaloin  and  socaloln,  each  C^H^O, ;  for  nataloln,  the  for* 
mula  C«HqO„.  He  further  states  that  barbaloin  and  sooaioin  differ  in  physical  and 
eb^nicu  properties  on  aooount  of  the  variation  in  the  molecules  of  water  which  are 
associated  with  them. 

Aloes  yields  its  active  matter  to  cold  water,  and  when  good  is  almost  wholly  dis- 
solved by  boiling  water ;  but  the  inert  portion,  or  apoth§me  of  Benelius,  is  depos- 
ited as  the  solution  cools.  It  is  also  soluble  iu  alcohol,  rectified  or  diluted.  Long 
boiling  impairs  its  purgative  properties  by  oxidising  the  aloln  and  rendering  it 
insoluble.  The  alkalies;  their  carbonates,  and  soap  alter  in  some  measure  its 
diemical  nature,  and  render  it  of  easier  solution.  It  is  inflammable,  swelling  up 
and  decrepitating  when  it  bums,  and  givinjg  out  a  thick  smoke  which  has  the  odor 
of  the  drug. 

Thoee  substances  only  are  incompatible  with  aloes  which  alter  or  precipitate  the 
soluble  matter ;  as  the  insoluble  portion  is  without  action  upon  the  system.  Among 
these  is  the  infiision  of  galls,  which  we  have  found,  probably  through  its  tannic 
add,  to  afford  a  copious  precipitate  with  an  aqueous  solution  of  aloes.  It  is  said 
that  such  a  solution  wiU  keep  a  long  time,  even  for  several  months,  without 
exhibiting  mouldiness  or  putrescence,  though  it  becomes  ropy. 

Medical  Propertiei  and  Vsei.  Aloes  was  known  to  the  ancients.  It  is  men- 
tbned  in  the  works  of  Dioecorides  and  Celsus,  the  former  of  whom  speaks  of  two 
kinds.  The  varieties  are  similar  in  their  mode  of  action.  They  are  all  cathartic, 
operaring  very  slowly  but  certainly,  and  having  a  peculiar  affinity  for  the  large 
intestine,  and  especially  its  pelvic  portion.  Their  action,  moreover,  appears  to  be 
directed  rather  to  the  muscular  coat  than  to  the  exhalant  vessels ;  and  the  dis* 
charges  which  they  produce  are,  therefore,  seldom  very  thin  or  watery.  In  a  full 
dose  they  quicken  the  circulation,  and  produce  general  warmth.  When  frequently 
repeated,  they  are  apt  to  irritate  the  rectum.  Aloes  has  a  decided  tendency  to  the 
uterine  system.  Its  emmenagogue  effect,  which  is  ofl^n  very  considerable,  is  gen- 
erally attributed  to  a  sympathetic  extension  of  irritation  from  the  rectum  to  the 
uterus ;  but  we  can  see  no  reason  why  the  medicine  should  not  act  specifically 
upon  this  oigan ;  and  its  influence  in  promoting  menstruation  is  by  no  means  con- 
fined to  cases  in  which  its  action  upon  the  neighboring  intestine  is  most  conspicu- 
ous. A  peculiaritv  in  the  action  of  this  cathartic  is,  that  an  increase  of  the  quan- 
tity administered,  beyond  the  medium  dose,  is  not  attended  by  a  corresponding 
increase  of  effect.  Its  tendency  to  irritate  the  rectum  may  be  obviated,  in  some 
measure,  by  combining  with  it  soap  or  an  alkaline  carbonate ;  but  it  does  not  follow, 
as  supposed  by  some,  that  this  modification  of  its  operation  is  the  result  of  in- 
ereasea  solubility ;  for  aloes  given  in  a  liquid  state  produces  the  same  effect  as 
when  taken  in  pill  or  powder,  except  that  it  acts  somewhat  more  speedily.  Besides, 
when  externally  applied  to  a  blistered  surface,  it  operates  exactly  in  the  same  manner 
as  when  internally  administered,  thus  proving  that  its  peculiarities  are  not  depend- 
ent upon  the  particular  form  in  which  it  may  be  given,  but  on  specific  tendencies 
to  particular  parts.  (Gerhard,  JV.  Am,  Med.  and  Sur^.  Joum,,  x.  155.)  With  its 
other  powers,  aloes  combines  the  property  of  slightly  stimulating  the  stomach.  It 
is,  therefore,  in  minute  doses,  an  excellent  remedy  in  habitual  costiveness  attended 
with  torpor  of  the  digestive  organs.  It  has  been  supposed  to  stimulate  the  hepatic 
secretion,  and  certainly  acts  sometimes  very  happily  m  jaundice,  producing  bilious 
rtools  even  after  calomel  has  failed.  From  its  special  direction  to  the  rectum,  it 
has  been  found  peculiarly  useful  in  the  treatment  of  ascarides,  and  is  useful  in  hem- 
onhoids  without  inflammation.    In  amenorrhcea  it  is  perhaps  more  frequently  em^ 


160  Aloc-^Aloe  ISirijlixda.  i^Asr  i. 

ployed  than  any  ottier  remedy,  entering  into  almoet  all  the  Bvmeroiis  empirioal 
preparations  habitually  resorted  to  by  females  in  that  complaint.  It  is  much  lued  in 
regnkr  praetioe,  and  is  frequently  combined  with  more  irritating  catharties,  in  order 
to  regulate  their  liability  to  excessive  action.  In  amenorrhoea  it  is  said  to  be  peoa- 
liarly  efficadoosi  when  given,  in  the  form  of  enema,  about  the  period  when  the 
menses  should  appear.  Aloes  is  unsuitable,  unless  modified  by  combination,  to  the 
treatment  of  inflammatory  diseases. 

The  medium  dose  is  10  grains  (0*65  6m.);  but  as  a  laxative  it  will  often 
operate  in  the  quantity  of  2  or  3  grains  (0-13i--0'20  Om.) ;  and  when  a  decided 
impression  is  required,  the  dose  may  be  augmented  to  20  grains  (1*3  Gm.).  In 
consequence  ai  its  excessively  bitter  and  somewhat  nauseous  taste,  it  is  most  con^ 
veniently  administered  in  pills. 

Offi  Prep,  Aloe  Purificata;  Extractnm  Aloes  Aquosum;  Extniotum  Golocyn- 
ihidis  Compositum. 

Of,  Pr^.  Br.  Aloin ;  Decoctum  Aloes  Compositum ;  Enema  Aloes ;  Extractum 
Aloes  BarlMidensis ;  Extractum  Aloes  Socotrinse ;  Extractnm  Colo<nrnthidis  Compoei- 
tum ;  Pilula  Aloes  Barbadensis ;  Pilula  Aloes  et  AsafcDtidsd ;  Pihua  Aloes  et  Fern; 
Pilula  Aloes  et  Myrrhas ;  Pilula  Aloes  Socotrinsd ;  Pilula  Gambogias  Gompositsa ; 
Pilula  Golocynthidis  Compodtsd ;  Pilula  Colocynthidis  et  Hyoecyami ;  Pilula  Bhei 
Gomposita ;  Tinctura  Aloes ;  Tinctura  [^nzoini  Gomposita ;  Yinum  Aloes. 

ALOIN.    Alain.  Br. 

CmHisOt.  (XL'Q-IK.) 

*'  A  crystalline  substance  extracted  from  aloes  by  solvents  and  purified  by  reeirs- 
talliKation.  As  obtained  from  the  different  varieties  of  aloes,  the  products  diner 
slightly,  but  their  medicinal  properties  are  similar."  Br. 

Preparation.  Aloln  may  be  prepared  by  W.  A.  Tilden's  process,  as  fbllowa. 
1  part  of  aloes  is  dissolved  in  10  parts  of  boiling  water,  addulated  with  hydrochloric 
add,  and  allowed  to  cool.  The  liquid  is  then  decanted  from  resinous  matter,  evap- 
orated to  about  2  parts,  and  set  aside  two  weeks  for  crystals  to  form ;  the  liquid 
portion  is  poured  off,  the  crystals  pressed,  and  the  adherent  resinous  matter  separated 
by  hhaking  with  acetic  ether,  which  dissolves  the  resin.  This  process  answers  fairly 
well  for  obtaining  aloin  from  Barbadoes,  Guragoa,  or  Bonaire  aloes. 

Aloin  from  Soootrine  aloes  is  best  obtained  by  digesting  the  aloes  in  3  parts  of 
alcohol  for  24  hours,  then  transferring  to  a  water-bath,  and  boiling  for  2  hours. 
After  cooling,  the  liquid  is  filtered  and  set  aside  to  crystallite.  The  crystals  are 
washed  with  a  little  alcohol  and  dried.  The  yield  is  about  10  per  cent.  (H.  C. 
Plenge,  A.  J,  R,  1884,  p.  507.) 

Aloin  b  offioinally  described  as  "  Usually  in  tufls  of  acioular  dystals,  yellow,  in- 
odorous, and  having  the  taste  of  aloes.  Sparingly  soluble  in  cold  water,  more  so 
in  cold  rectified  spirit,  freely  soluble  in  the  hot  fluids.  Insoluble  in  ether.  Not 
readily  altered  in  acidified  or  neutral  solutions ;  rapidly  altered  in  alkaline  fluids.** 

Xedical  Properties  and  TTses.  The  earlier  experimenters  with  a1o!n  obtained 
results  which  were  strangely  at  variance  and  difficult  of  explanation.  The  numerous 
recent  investigations  of  Craig,  Nelson,  Dobson,  W.  A.  Tilden,  eta,  have  shown,  how- 
ever, that  so<Soin,  barbaloln,  and  nataloln  are  all  active  purgatives  in  doses  of  2  to 
4  grains.  Barbaloln  is  affirmed  to  be  the  most  powerfril.  In  combination  with  bd- 
ladonna  and  strychnine,  aloSn  is  one  of  the  most  serviceable  and  pleasantly  active  lax- 
atives that  we  have.  The  ordinary  laxative  dose  may  be  set  down  as  1  grain ;  the 
frill  purgative  dose,  3  grains.  Fronmtiller  (Land,  Med.  ReCj  1879,  p.  fO)  affirms 
that  aloin  dissolved  in  25  times  its  weight  of  water  acts  as  an  efficient  though  dow 
purgative,  when  given  hypodermically,  without  causing  any  local  irritation. 

ALOE  PURIFICATA.  U.  8.    Punfied  Aloes. 

Alods  d^puriy  Fr.s  G«reiiiigio  Aloe,  0. 

"  AloeS|One  hmdred  partt  [or  sixteen  ounces  av.] ;  A\eoho\Ji/teeiiparU  |[or  Oii^o 
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flnidonnces].  Heat  the  Aloes,  by  means  of  a  water-bath,  nDtil  it  is  completely 
melted.  Then  add  the  Alcohol,  and,  having  stirred  the  mixture  thoroughly,  strain 
it  through  a  fine  sieve,  which  has  just  been  dipped  into  boiling  water.  Evaporate 
the  strained  mixture  by  means  of  a  water-bath,  constantly  stirring,  until  a  thread 
of  the  mass  becomes  brittle  on  cooling.  Lastly,  break  the  product,  when  cold,  into 
pieces  of  a  convenient  siie,  and  keep  it  in  well-stopped  bottles."  U.  S, 

Aloes,  even  of  good  quality,  is  so  often  mixed  as  found  in  the  market  with  various 
accidental  impurities,  such  as  fragments  of  wood,  vegetable  remains,  pieces  of  leather, 
and  earthy  matter,  that  it  has  been  thought  advisable  to  have  an  officinal  process 
by  which  it  may  be  fireed  from  these,  should  its  purification  be  found  necessary  in 
any  particular  instance.  The  use  of  alcohol  in  the  formula  is  simply  to  render  the 
melted  aloes  more  liquid,  and  thus  facilitate  the  straining ;  and  it  is  subsequently 
got  rid  of  by  evaporation ;  but  care  should  be  iaken  not  to  use  too  great  a  heat, 
or  to  continue  it  too  long,  for  ^r  of  impairing  the  virtues  of  the  drug. 

Thus  prepared,  purified  aloes  is  in  insular,  brittle  pieces  of  a  dull  brown  or 
reddish  brown  color,  and  having  the  peculiar  itfomatio  odor  of  Socotrine  aloes.  It 
IS  ahnoet  entirely  soluble  in  alcohol. 

Off.  Prep,  Pilulfls  Aloes;  Pilules  Aloes  et  Asafoetidae ;  Pilul»  Aloes  et  Ferri; 
Pilulse  Aloes  et  Mastiches ;  Pilulss  Aloes  et  Myrrhsd ;  Tinotura  Aloes ;  Tinotura 
Aloes  et  Myrrhie ;  Vinum  Aloes. 

ALTHiEA.  U.8.    Althsea.  MarahmaUaw. 

(iL-THiB'^.) 

<*  The  it>oi  of  Althasa  officinalis.  Linn6.    (^Nat.  Ord.  MalvacesB.)"  U.  S. 

Badiz  AltluMB,  P,G.;  Baeine  de  Oatm«iTe,  GnimauTQ,  Fr.;  Althiewanel,  Eibiaotawnnw, 
Sbuebf  O,;  Altea,  It,;  Altea,  MalTavisoo;  Sp. 

Gen.  Ch.  Calyx  double,  the  exterior  six  or  nine-cleft.  Capsules  numerous,  one- 
seeded.    WiUd. 

AUhsta  officinalis.  Willd.  Sp.  Plant.  Hi.  770 ;  Wood  v.  Med.  Bot.  p.  652,  t  198. 
Marshmallow  is  an  herbaceous  perennial,  with  a  perpendicular  branching  root,  and 
erect  woolly  stems,  from  two  to  four  feet  or  more  in  height,  branched  and  leafy 
towards  the  summit    The  leaves  are  alternate,  petiolate,  nearly  cordate  on  the  lower 
part  of  the  stem,  oblong-ovate  and  obscurely  three-lobed  above,  somewhat  angular, 
irregularly  serrate,  pointed,  and  covered  on  both  sides  with  a  soft  down.     The- 
flowers  are  terminal  and  axillary,  with  short  peduncles,  each  bearing  one,  two,  oi 
three  flowers.     The  corolla  has  five  spreading,  obcordate  petals,  of  a  pale  purplishi 
color.     The  fruit  consists  of  numerous  capsules  united  in  a  compact  circular  form, 
each  containing  a  single  seed.     The  plant  grows  throughout  Europe,  inhabiting  salt 
marshes,  the  banks  of  rivers,  and  other  moist  places.     It  is  found  also  in  this  country 
on  the  borders  of  salt  marshes.     In  some  parts  of  the  continent  of  Europe,  it  is' 
largely  cultivated  for  medical  use.    The  whole  plant  abounds  in  mucilage.     The- 
flowers,  leaves,  and  root  are  mucilaginous,  and  were  formerly  officinal ;  but  the  last 
only  is  employed  to  any  considerable  extent  in  this  country. 

The  roots  should  be  collected  in  autumn  firom  plants  at  least  two  years  old.  They 
are  usually  prepared  for  the  market  by  removing  the  epidermis.  The  article  in 
commerce  is  supplied  from  Europe. 

Properties.  Althsea  occurs  *'  in  cylindrical  or  somewhat  conical  pieces,  fVom 
three  to  six  inches  (7  to  15  centimetres)  long,  about  half  an  inch  ^12  millimetres) 
in  diameter,  deeply  wrinkled ;  deprived  of  the  brown,  corky  layer  ana  small  radicles ; 
externally  white,  marked  with  a  number  of  circular  spots,  and  of  a  somewhat  haiiy 
afipearanoe  from  the  loosened  bast-fibres ;  internally  whitish  and  fleshy.  It  breaks- 
with  a  short,  granular  and  mealy  fracture,  has  a  faint  aromatic  odor,  and  a  sweetish 
mucilaginous  taste."  U.  S.  Sections  of  the  root  assume  a  bright  yellow  tint  when 
an  alkali  is  added  to  them.  Those  pieces  are  tO  be  preferred  which  are  plump  and 
but  slightly  fibrous.  The  woody  part,  on  examination  with  the  microscope,  is  seen  to 
connst  of  scalarifbrm  or  pitted  vessels,  and  a  few  ligneous  cells  embedded  in  a  loose 
iMffenchymatous  tissue.  The  bark  is  composed  of  numerous  branched  liber  cells,  in 
Dandles  of  3  to  30  fibres  separated  by  parenchymatous  tissue.  The  abundant  mu- 
ll 
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oilage  is  situated  chiefly  in  tbe  parenohymatoiiB  oells,  mi  can  be  seen  to  be  in  laycn 
when  aloohol  ia  added.  It,  with  etarch  aad  Btuwharine  muter,  is  tskeo  oat  by  bdl- 
iDfH  wU«r.  Tbe  macilsge,  without  the  st«reh,  is  extracted  by 
cold  water,  which  thus  becomes  ropy.  Marshmsllow  is  said 
to  become  somewhat  acid  by  deoootion.  Those  pieces  should 
be  lejeoted  which  are  woody,  discolored,  mouldy,  of  a  soar  or 
musty  smell,  or  of  a  sonriah  taste.  A  principle  was  discorered 
in  the  root  by  M.  Bacoo,  which  baa  been  asoertaiaed  to  be 
ideotioal  with  atparagin,  C(H,N,0,  -|-  H,0.  MM.  Boatron- 
Charland  and  Peloaze  foaod  it  to  beloDK  to  that  class  of  tn*- 
gaaio  principlee  which  are  oonveTtihle  by  strong  adds,  and 
other  ageneiee,  into  ammonia  and  organio  acids,  and  whi<ji  are 
designated  by  the  termination  amide,  being  compooods  of  acid 
radicals  with  the  gmnp  NH  derived  from  ammonia  by  the 
withdrawal  of  an  atom  of  hydrogen.  When  sach  an  amide  ia 
acted  upon  by  acids,  it  ia  decomposed,  the  acid  radical  tdcing 
OH  to  form  the  free  acid  and  the  amide  group  takio;;  H  to 
form  ammonia.  Thoa  asparagin,  which  in  this  view  shonld  be 
called  atparamide,  is  converted  into  ammonia  and  atpartic 
acid,  C,H,NO„  and  one  mol.  of  tbe  resulting  aspartate  of 
ammonium  corresponds  with  one  mol.  of  asparamide  and  one 
of  water,  (t/bum.  de  Pharm.,  xix.  208.)  Asparagin,  beioK 
now  recognized  as  a  derivative  of  succinic  acid,  is  called 
amtdo-iiuxinamute,  and  the  aspartic  acid  ia  called  antido- 
Muecinic  acid.  It  is  found  in  various  other  plants  besides  the 
marshmallow,  as  in  the  shoots  of  asparagus,  in  vetches  grown 
in  the  daric,  in  all  the  varieties  of  the  potato,  and  in  the  roola 
of  the  comfrey  and  liquorice  plant.  According  to  Profeeeor 
Pira,  asparagin  has  acid  properties.     It  has  no  therapeutio 

The  roots  of  other  Malvaoete  are  sometimes  subedtnted  for 

that  of  marshmallow,  without  disadvantage,  as  they  posseSB 

similar  properties.    Such  are  those  of  Altkxa  rotea,  or  hoUy- 

A  Kgment  oT  aiaiM-iTwt   hock,  and  Malva,  Akea.    The  dork  purple  flowers  of  a  variety 

■Mrch  wtar^ra)  'w'   "^  ^'  •""*"'  "^  proposed  by  Professor  Aiken,  formerly  of  the 

tsmbiDinUjeriii,w'oed|    Uoiverstty  of  Maryland,  as  a  teet  for  acids  and  alkalies.     A 

t[illlli^°'^^i^'  i^     strong  infusion  of  these  flowera  imparts  to  slipe  of  white  filter- 

lag  paper  immersed  in  it,  a  permanent  pnrplish-blne  color, 

which  is  reddened  by  acids,  and  rendered  blnbh  green  by  alkalies. 

Kedioal  Properties  and  Uses.  The  yirtnea  of  manhmallow  are  ezclmively 
those  of  a  demulcent  The  decoction  of  the  root  is  much  nsed  in  Europe  in  irritv 
tion  and  inflammation  of  the  mucous  membranes.  A  symp  of  altbiea  ia  officinal 
in  the  German  Pharmaoopceia,  and  waa  introduced  into  the  last  U.  8.  Pharmaoo- 
peeia.  Tbe  roots  themselves,  as  well  as  the  leaves  and  flowera,  boiled  and  bmised, 
are  sometlmee  employed  as  a  poultice.  In  France,  tbe  powdered  root  is  macb  used 
in  the  preparation  of  pills  and  electuaries. 
Off.  Prep,  Sympns  Altbsse. 

ALUMEN.    V.8.,Br.  Ahm. 

Ki  All  (S04)(»  24Hi  O ;  948.  (^-LU'HVH.)         KO,  SOi,  A1,  Ot,  SSOi,  MHO;  4T1. 

Sniphate  of  aluminium  and  potasuam  (Potassium  Alum  or  Potash  Alum),  or  of 

aluminium  and  ammonium  (Ammonium  Alum  or  Ammonia  Alum),  cirstalliied 

from  solution  in  water.   Al,3SOj,K,SO„24H,0  or  AI^S0..(NH,),S0„24H,O.  Br. 

Alnminii  et  PotoMli  Salphas,  0.  S.  167(1,  Potusa  Alum  ;  Sulpiiu  AluminiDO-piitBUicaB ;  Alnn, 
JV,  Dan.,  Said.,-  Balfote  d'Alamiae  et  Potuae,  Fr.;  Alana,  ff./  Allums,  /I.;  Allambre,  Sp. 

Alnminii  at  AmmoTiU  SatpbM,  Snlphu  Alnmloioo-Ammonlflni;  AlDBiga,  U.S.  IBTD;  Anuaooia 
Alam  1  Alnm,  U.S.  ISTO  ;  Afaa  ftmrnoDiaoal,  Fr.;  Ammonlftk  Alann,  O. 

The  name  alum  has  been  applied  indifferently  to  two  salts,  one  oonsiating  ot 
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teraalphate  of  alumiDium  combined  with  salphate  of  ammoniam,  the  other  of  the 
Bune  salt  of  alamina  combined  with  sulphate  of  potassium ;  and  distinguished  as 
eanmonior^wn  and  patanarohvn.  The  former  was  officinal  in  the  U.  8.  P.  1870, 
bat  has  been  replaced  by  potaua-alum,  Ammania'alum  is  still  retained  with 
potaasa-alam  under  the  title  Alumen  in  the  British  Pharmacopoeia. 

Alum  (Sulphate  of  Aluminium  and  Potassium.  U.  S.  1870).  Potassa- 
alum  18  manufactured  occasionally  from  earths  which  contain  it  ready  formed,  but 
most  generally  from  minerals  which,  from  the  &ct  of  their  containing  most  or  all 
of  its  oonstituents,  are  called  alum  ores.  The  principal  alum  ores  are  the  alum 
ttoney  which  is  a  native  mixture  of  sulphate  of  alaminium  and  sulphate  of  potassium, 
found  in  large  quantities  at  Tolfa  and  Piombino  in  Italy ;  certain  natural  mixtures 
of  bisulphide  of  iron  with  alumina,  silica,  and  bituminous  matter,  called  aluminous 
schist  or  alum-slate  ;  and  cryolite.  (See  Sodii  Garboncu.^ 

At  the  Solfaterra,  and  other  places  in  Southesn  Italy,  alum  was  formerly  extracted 
from  earths  containing  it  ready  formed.  The  ground  being  of  volcanic  origin,  and 
having  a  temperature  of  about  104^,  an  efflorescence  of  pure  alum  formed  upon 
its  surface.  This  was  collected  and  lixiviated,  and  the  solution  crystallized  by  slow 
evaporation  in  leaden  vessels  sunk  in  the  ground. 

The  alum  stone  is  manufactured  into  alum  by  calcination,  and  subsequent  exposure 
to  the  air  for  three  months ;  the  mineral  being  frequently  sprinkled  with  water,  in 
order  that  it  may  be  brought  to  the  state  of  a  soft  mass.  This  is  lixiviated,  and 
the  solution  obtained  crystallizod  by  evaporation.  The  alum  stone  may  be  considered 
18  oonsiBting  of  alum  united  with  a  certain  quantity  of  hydrate  of  alumina.  The 
latter,  by  the  calcination,  loses  its  water,  and  becomes  incapable  of  remaining  united 
with  the  alum  of  the  mineral,  which  is  consequently  set  free.  Alum  of  the  greatest 
purity  is  obtained  from  this  ore. 

Alum-slate,  when  compact,  is  first  exposed  to  the  air  for  a  month.  It  is  then 
stratified  with  wood,  which  is  set  on  fire.  The  combustion  which  epsues  is  slow  and 
protracted.  The  sulphur  is  in  part  converted  into  sulphuric  acid,  which  unites  with 
the  alumina;  and  the  sulphate  of  aluminium  thus  formed  generates  a  portion  of 
alum  with  the  potassa  derived  firom  the  ashes  of  the  wood.  The  iron,  in  the  mean 
Ume,  is  almost  wholly  converted  into  sesquioxide,  and  thus  becomes  insoluble.  The 
matter  is  lixiviated,  and  the  solution  crystallized  into  alum  by  evaporation.  The 
mother- waters,  containing  sulphate  of  aluminium,  are  then  drawn  off,  and  made  to 
yield  a  further  portion  of  alum  by  the  addition  of  sulphate  of  potassium  or  chloride 
of  potassium ;  the  latter  being  obtained  from  the  soap-boilers,  or  from  the  native 
potassium  chloride  of  the  Stassfurt  deposits. 

When  the  alum-slate  is  easily  disintegrated,  it  ia  not  subjected  to  combustion,  but 
merely  placed  in  heaps,  and  occasionally  sprinkled  with  water.  The  bisulphide  of 
iron  gradually  absorbs  oxygen,  and  passes  into  ferrous  sulphate,  which  effloresces 
on  the  surface  of  the  heap.  Part  of  the  sulphuric  acid  formed  unites  with  the 
alumina ;  so  that,  after  the  chemical  changes  are  completed,  the  heap  contains  both 
the  sulphate  of  iron  and  the  sulphate  of  aluminium.  At  the  end  of  about  a  year, 
the  matter  is  lixiviated,  and  the  solution  of  the  two  sulphates  produced  is  concen- 
trated to  the  proper  degree  in  leaden  boilers.  The  sulphate  of  iron  crystallizes, 
while  the  sulphate  of  aluminium,  being  a  deliquescent  salt,  remains  in  the  mother- 
waters.  These  are  drawn  off,  and  treated  with  sulphate  of  potassium  in  powder, 
heat  being  at  the  same  time  applied.  The  whole  is  then  allowed  to  cool,  that  the 
alum  may  crystallize.  The  crystals  are  then  separated  from  the  solution,  and  puri- 
fied by  a  second  solution  and  crystallization.  They  are  next  treated  with  water, 
just  sufficient  to  dissolve  them  at  the  boiling  temperature ;  and  the  saturated  solu- 
tion is  run  into  casks  or  tubs,  so  constructed  as  to  be  easily  taken  to  pieces,  and  set 
up  again.  Ia  the  course  of  ten  or  fifteen  dajrs,  the  alum  concretes  into  a  crystalline 
mass,  from  which  the  mother-liquor  is  let  off.  The  vessel  is  then  taken  to  pieces, 
and  the  salt,  having  been  broken  up,  is  packed  in  barrels  for  sale.  This  process  for 
forming  the  alum  in  large  masses  is  called  rocking. 

Alum  is  now  largely  manufactured  by  the  direct  combination  of  its  constituents. 
With  this  view,  clays  are  selected  as  free  from  iron  and  carbonate  of  calcium  as  pos- 
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fiible,  and  calcined  to  sesquioxidize  the  iron,  and  render  them  more  easily  pnlveris- 
able ;  after  which  they  are  dissolved,  by  the  assistance  of  heat,  in  weak  smphnrio 
acid.  Advantage  has  been  found  f^om  mixing  the  clay,  previous  to  calcination, 
with  powdered  charcoal,  coke,  or  other  carbonaceous  matter,  in  the  proportion  of 
about  one  to  six  of  the  clay,  and  then  applying  heat  by  a  reverberatory  furnace 
till  all  the  carbon  is  consumed.  It  is  asserted  that  the  alumina  is  thus  rendered 
more  soluble  in  the  acid.  {P,  J.  Tr.,  Dec.  1857,  p.  328.)  The  sulphate  of  alum- 
inium,  thus  generated,  is  next  crystallized  into  alum  by  the  addition  of  sulphate 
of  potassium  in  the  usual  manner.  Alum  is  made  in  this  way  from  the  ashes  of 
the  Boghead  cannel-coal,  which  occurs  near  Edinburgh.  These  ashes,  which 
form  the  residue  of  the  combustion  of  the  coke  derived  from  the  coal  used  fbr 
making  gas,  contain  a  considerable  quantity  of  alumina  in  a  state  readily  soluble 
in  acids. 

The  elements  rubidium  and  esmmn  are  found  in  lepidolite,  and,  as  much  of  the 
atum  in  continental  Europe  is  made  from  this  mineral,  Salzer  found  samples  of 
commercial  potash  alum  which  contained  a  considerable  quantity  of  rubidium  alum ; 
this  contaminated  potash  alum  is  less  soluble  in  water  than  ordinary  alum.  {ArcMt 
d,  Pharm.,  1887,  p.  217.) 

Alumen,  Br,  Aluminii  et  Ammonii  Sttlphas.  Sulphate  of  Aluminium  and 
Ammonittm.  Ammonia-alum,  Besides  the  potassa-alum,  which  is  now  the  only  U.  S. 
officinal  variety  of  this  salt,  there  are  several  others,  in  which  the  potassa  is  replaced 
by  some  other  base,  as,  for  example,  ammonia  or  soda.  Of  these,  amrnxmiorolumy 
or  the  sulphate  of  aluminium  and  ammonium,  was  introduced  into  the  U.  S.  Phar 
macopoeia  at  its  revision  in  1860 ;  and  in  the  Pharmacopoeia  of  1870,  and  Br.  Pha]> 
macoposia  it  was  adopted  under  the  name  of  alumen.  It  is  made  by  adding  sul- 
phate of  ammonium  to  the  solution  of  sulphate  of  aluminium.  Thb  kind  of  alum 
has  come  into  very  general  use,  owing  to  the  comparative  cheapness  of  ammonia, 
obtained  in  the  process  for  ferrocyanide  of  potassium,  or  derived  from  the  liquor  of 
gas-works.  Ammonia-alum  is  extensively  manufactured  by  Powers  &  Weightman 
of  this  city.  Scotch  alum,  made  near  Paisley,  generally  contains  both  potassa  and 
ammonia.  Ammonia-alum  resembles  potassa-alum  so  exactly  that  it  cannot  be  dis- 
tinguished by  simple  inspection ;  and  in  composition  it  is  perfectly  analogous  to  the 
potassa-salt.  It  may,  however,  be  distinguished  by  subjecting  it  to  a  strong  cal- 
cining heat,  afier  which  alumina  will  be  the  sole  residue ;  or  by  rubbing  it  with 
potassa  or  lime  and  a  little  water,  when  the  smell  of  ammonia  will  be  perceived. 

Properties.  Alum,  as  usually  seen,  is  in  "  large,  colorless,  octahedral  crystals, 
sometimes  modified  by  cubes,  acquiring  a  whitish  coating  on  exposure  to  air,  odor- 
less, having  a  sweetish,  astringent  taste,  and  an  acid  reaction,  soluble  in  10*5  parts 
of  water  at  15°  0.  (59°  F.)  and  in  0-3  part  of  boiling  water;  insoluble  in  alcohol. 
When  gradually  heated,  the  salt  loses  water;  at  92°  C.  (197'6°  F.)  it  melts,  and  if 
the  heat  be  gradually  increased  to  200°  C.  (392°  F.),  it  loses  45*57  per  cent,  of  its 
weight  (water  of  crystallization),  leaving  a  bulky,  white  residue.  The  aqueous  so- 
lution of  the  salt  dissolves  zinc  and  iron  with  evolution  of  hydrogen.  Water  of  Am- 
monia produces  a  bulky,  white  precipitate,  which  is  nearly  insoluble  in  an  excess  of 
ammonia.  With  solutions  of  potassa  or  soda,  Alum  yields  a  white  precipitate  which 
is  completely  soluble  in  excess  of  the  alkali,  no  odor  of  ammonia  being  evolved 
(difference  from,  and  absence  of  ammonia-alum).  The  clear  alkaline  solution  should 
yield  no  precipitate  with  test-solution  of  sulphide  of  ammonium  (zinc  or  lead).  A 
solution  of  1  Om.  of  Alum  in  30  C.c.  of  water  should  not  assume  more  than  a 
bluish  coloration  on  the  addition  of  a  drop  of  testnsolution  of  ferrocyanide  of  potas- 
sium (limit  of  iron)."  I7,S,  Its  sp.  gr.  is  1*71.  It  reddens  litmus,  but  changes 
the  blue  tinctures  of  the  petals  of  plants  to  green.  When  heated  a  little  above 
100°  0.  (212°  F.),  it  undergoes  the  aqueous  fusion;  and,  if  the  heat  be  oontdnued, 
it  loses  its  water,  swells  up,  becomes  a  white,  opaque,  porous  mass,  and  is  converted 
into  the  officinal  dried  alum.  (See  Alumen  Ikcsiccatum,)  Exposed  to  a  red  heat, 
it  gives  off  oxygen,  together  with  sulphurous  and  sulphuric  oxides,  and  the  resi- 
due consists  of  alumina  and  sulphate  of  potassium.  When  calcined  with  finely 
divided  charcoal,  it  forms  a  spontaneously  inflammable  substance,  called  Hombergi'% 
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pyrophoru$,  which  oonsiflts  of  a  mixture  of  salphide  of  potasdom,  alumina,  aud 
oharooftL 

The  characters  of  the  ammonia-alum,  as  stated  in  the  British  Pharmacopoeia,  are 
that  its  solution  gives  with  caustic  potassa  or  soda  a  white  precipitate,  soluble  in 
an  excess  of  the  reagent  and  an  immediate  precipitate  with  chloride  of  barium ;  and 
does  not  acquire  a  blue  color  from  the  addition  of  ferrocyanide  or  ferricyanide  of 
potassium,  proving  the  absence  of  iron. 

Several  varieties  of  alum  are  known  in  commerce.  Sache  cdum,  so  called  from 
its  having  come  originally  from  Rooca,  in  Syria,  is  a  sort  which  occurs  in  fragments 
about  the  size  of  an  almond,  and  of  a  pale  rose  color,  which  is  given  to  it,  accord- 
ing to  Pereira,  by  bole  or  rose-pink.  Soman  alumy  which  is  the  purest  variety  found 
in  commerce,  also  occurs  in  small  fragments,  covered  with  a  reddish  brown  powder, 
resembling  ochre,  which  is  put  on  by  the  manufacturers.  It  has  been  supposed  that 
the  powder  contains  iron ;  but  thb  is  probably  a  mbtake.  Boman  alum  crystallizes 
in  cubes,  from  the  fact  that  the  crystals  are  deposited  from  a  solution  always  contain- 
ing an  excess  of  alumina,  which  decomposes  any  iron  salt  that  may  be  present.  This 
crystalline  form  of  alum  is,  therefore,  an  index  of  its  freedom  from  iron. 

All  the  alums  of  commerce  contain  more  or  less  sulphate  of  iron,  varying  from 
five  to  seven  parts  in  the  thousand.  The  iron  is  readily  detected  by  adding  to  a 
solution  of  the  suspected  alum  a  few  drops  of  the  ferrocyanide  of  potassium,  which 
will  cause  a  greenish  blue  tint,  if  iron  be  present.  It  may  be  detected  also  by 
predpitating  the  alumina  as  a  subsulphate  with  a  solution  of  potassa,  and  after- 
wards adding  the  alkali  in  excess.  This  will  redissolve  the  precipitate,  with  the 
exception  of  any  iron,  which  will  be  lefl  in  the  state  of  sesquioxide.  The  pro- 
portion of  iron  usually  present,  though  small,  is  bjurious  when  the  salt  is  used 
in  dyeing.  It  may,  however,  be  purified,  either  by  dissolving  it  in  the  smallest 
quantity  of  boiling  water,  and  stirring  the  solution  as  it  cools,  or  by  repeated 
solutions  and  crystallizations.* 

Ineompatiblea.  Alum  is  incompatible  with  the  alkalies  and  their  carbonates, 
lime  and  lime-water,  magnesia  and  its  carbonate,  tartrate  of  potassium,  and  acetate 
af  lead. 

Compoaition.  Alum  was  regarded  as  a  sulphate  of  aluminium,  until  it  was 
proved  by  Dracroizilles,  Yauquelin,  and  Chaptal  to  contain  also  sulphate  of  potas- 
sium, sulphate  of  ammonium,  or  both  these  salts.  When  its  second  base  is  potassa, 
it  consists  of  one  mol.  of  aluminium  sulphate  343,  one  of  sulphate  of  potassium 
174*2,  and  twenty-four  of  water  432  =  949-2.  In  the  ammonia-alum,  the  mol.  of 
snlphate  of  potassium  is  replaced  by  one  of  the  sulphate  of  ammonium.  Alumina 
is  classed  as  an  earth,  and  may  be  obtained  by  subjecting  ammonia-alum  to  a 
strong  calcinine  heat.  It  consists  of  two  atoms  of  a  metal  culled  aluminium 
S5,  and  three  of  oxygen  48  =  103.  It  is,  therefore,  a  sesquioxide.  The  exist- 
ence of  this  metal  was  rendered  probable  by  Sir  H.  Davy  in  1808 ;  but  it  was  not 
fiiirly  obtained  until  1828,  when  Wohler  procured  it  in  an  impure  state,  in  globules 
of  the  size  of  a  pin*s  head,  by  the  action  of  potassium  on  chloride  of  aluminium. 
In  1854,  Deville  succeeded  in  obtaining  the  pure  metal  in  ingots  by  decomposing 
the  same  chloride  with  sodium.  The  process  of  Deville  remained  the  only  practical 
process  for  its  manufacture  until  1886,  when  the  Messrs.  Gowles,  of  Cleveland, 
Ohio,  succeeded  in  effecting  the  reduction  of  corundum,  the  native  oxide,  by  charcoal, 
with  the  aid  of  a  powerful  electric  current  from  a  Brush  dynamo-electric  machine, 
using  large  carbon  electrodes.  They  now  manufacture  the  pure  aluminium  and 
the  alloys  of  copper  known  as  aluminium  bronzes.  A  German  process,  that  of 
Graetzel,  for  electrolizing  the  fused  chloride,  is  also  in  successful  use.  Aluminium 
is  diver-white,  sonorous,  unalterable  in  the  air,  and  lighter  than  glass,  having  the  sp. 
gr.  2*56  only.    Its  fusing  point  is  somewhat  lower  than  that  of  silver.    It  is  not 

*  A  preparation  called  ehloralnm,  or  solution  of  chloride  of  aluminium,  has  heen  largely  vaunted 
tt  an  aatimtie.  According  to  Mueller  {Berichf  d,  Chem.  Getelhek.  «u  Berlin,  1872,  p.  619),  it 
contuns  16*1  per  eent.  chloride  of  aluminium,  1*7  per  cent,  chloride  of  calcium,  0*1  per  cent.  buI- 
phaies  of  alkalies,  1*3  per  cent,  hydrochloric  acid,  80*9  per  cent,  water.  It  is  made  by  acting 
upon  slightly  roasted  porcelain  clay  with  crude  hydrochloric  acid,  and  is  inferior  to  many  anti- 
Bsptics  BOW  in  iia«.  (See  ChloricU  of  Aluminium,  Part  II.  j 
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attacked  by  sulphnrio  or  Ditric  aoid,  nor  tarnished  bj  Bolphttretted  hydrogen.  Its 
proper  solvent  is  hydrochloric  add.  After  silver,  gold,  and  platinum,  it  is  the  least 
alterable  of  the  metals. 

Medical  Properties,  etc.  Alum  is  a  powerful  astringent,  with  very  decided 
irritant  qualities,  owing  to  which,  when  taken  internally  in  sufficient  quantity, 
it  is  emetic  and  purgative,  and  may  even  cause  fatal  gastro-intestinal  inflammation. 
It  may  be  employed  in  passive  relaxations  of  the  mucous  membranes  or  skin, 
hemorrhages,  serous  diarrhcea,  colliquative  sweats,  etc.,  but  is  not  much  used  in- 
ternally, except  in  colica  picionuvn.  The  latter  employment  of  it  was  introduced 
by  Grashuis,  a  Dutch  physician,  in  1752,  was  imitated  by  Dr.  Percival  with  great 
success,  and  has  been  revived  in  recent  times  with  the  happiest  results.  It  allays 
nausea  and  vomiting,  relieves  flatulence,  mitigates  the  pain,  and  opens  the  bowels 
with  more  certainty  than  any  other  medicine.  Sometimes  it  is  advantageously 
conjoined  with  opium  and  camphor.  It  is  also  efficacious  in  nervous  colic.  Sir 
James  Murray  found  it  a  useful  remedy  in  gsstrorrhoea.  He  gave  it  in  doses  of 
ten  or  twelve  grains  (0*65-0*809  Gm.)  three  or  four  times  a  day,  mixed  with  an 
equal  quantity  of  cream  of  tartar  to  prevent  constipation,  and  a  little  ginger  to 
obviate  flatulence.  By  Dr.  C.  D.  Meigs  alum  has  been  stro'ngly  recommended,  in 
doses  of  a  teaspoonful  (3*9  Gm.),  in  pseudo-membranous  croup  as  a  mechanical 
emetic,  but  it  is  not  as  certain  or  powerful  as  is  the  sulphate  of  sine. 

Alum  is  a  powerful  astringent  when  topically  applied,  and  has  been  largely  used 
as  such.  In  various  anginas  it  has  been  a  favorite  remedy,  but  on  account  of  its 
destructive  influence  upon  the  teeth  it  should  never  be  used  in  gargles,  but  be 
applied  in  powder  or  concentrated  solution  with  the  brush.  Bretonneau,  Vulpian, 
etc.,  strongly  recommend  it  in  pseudo-membranous  angina,  applied  by  insufflation 
in  the  case  of  children.  When  used  in  the  latter  way,  a  drachm  of  finely  powdered 
alum  may  be  placed  in  one  end  of  a  tube,  and  then  blown  by  means  of  the  breath 
into  the  throat  of  the  child.  Alum  coagulates  blood  very  rapidly  and  firmly,  and 
is  frequently  used  as  a  local  styptic  in  external  hemorrhages  and  in  epistaxis  and 
other  bleedings  from  mucous  membranes  to  which  it  can  be  applied  directly.  In 
hsemoptysis  its  saturated  solution  may  be  used  by  atomization.  It  is  sometimes 
applied  locally  in  the  form  of  ccUaplcum,  made  by  coagulating  the  whites  of  two 
eggs  with  a  drachm  of  alum.  In  eolica  pictonum  from  20  to  30  grains  of  alum  in 
molasses  (or  thick  syrup)  may  be  given  three  or  four  times  a  day.  The  emetic  doee 
is  one  to  two  teaspoonfuls,  repeated,  if  necessary,  in  fifteen  minutes.  An  elegant 
mode  of  giving  alum  in  solution  is  in  the  form  of  alum-wKey,  made  by  boiling  two 
drachms  of  alum  with  a  pint  of  milk,  and  then  straining  to  separate  the  curd. 
The  dose  is  a  wineglassful  (60  C.c),  oontaining  about  15  grains  (1  Gm.)  of  alum. 
As  a  collyrium,  the  solution  is  made  of  various  strengths ;  as  4,  6,  or  8  grains 
to  the  flaidounce  of  water.  A  solution,  containing  from  half  an  ounce  to  an 
ounce  in  a  pint  of  water,  and  sweetened  with  honey,  is  a  convenient  gargle. 
Solutions  for  gleet,  leucorrhoea,  ulcers,  etc.,  must  vary  in  strength  according  to 
the  state  of  the  parts  to  which  they  are  applied.* 

In  a  case  recorded  by  Dr.  Ricquet,  of  Li^ge,  death  resulted  from  about  an  oanee 
of  alum  taken  in  solution  by  mistake  for  Epsom  salts.  A  sensation  of  burning  in 
the  mouth,  throat,  and  stomach  occurred  immediately  upon  the  swallowing  of  the 
poison,  followed  by  bloody  vomiting,  and  death  in  the  midst  of  inexpressible  suflTer- 
mg.  Upon  post-mortem  examination  there  was  found  a  grayish  yellow  coating  ooy- 
ering  the  mucous  membrane  of  the  mouth,  pharynx,  and  oesophagus ;  the  tongue 
and  uvula  were  swollen;  and  the  stomach,  bowels,  and  kidneys  were  injected. 
(Joum,  de  Pharm.^  Oct.,  1873,  p.  333.) 

*  Alam  enters  as  an  ingredient  into  the  famous  Wiclcertheimer  Preterving  Liquid.  The  formala, 
as  purchased  by  the  German  government  from  the  originator,  is  as  follows.  Alum  100  graminea, 
sodium  chloride  25  grammes,  potassium  nitrate  12  grammes,  potassium  carbonate  SO  grammea, 
arsenious  aoid  10  grammes ;  these  are  to  be  dissolved  in  3000  grammes  (8  litres)  of  boiling  wmtcr, 
the  solution  allowed  to  cool,  filtered,  and  to  every  10  litres  of  the  liquid  4  litres  of  gljoerin  ajad 
1  litre  of  wood  naphtha  added.  Owing  to  the  precipitation  of  the  alumina  in  this  preparation,  it 
is  frequently  the  practice  to  substitute  for  the  alum  the  same  quantity  of  potassium  sulphate. 
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Ahim  is  sometimes  used  to  adulterate  bread,  with  the  view  to  increase  its  white- 
nesB,  and  to  oonoeal  the  defects  of  ihe  flour. 

Offi  Prep.  Alnmen  Bzsiocatum ;  Alaminii  Hydras. 
Off,  iVg).  Br,  Glyoerinttm  Alominis. 

ALUMEN  EXSICCATUM.    U.S.,  Br.    Dried  Alum. 

Ki  Ala  (S04)4  ;  ai6.  (VLU'HSN  ftX-S|G-OA'Tt^H.)         KG,  60s  Alt  Os  3S0t ;  358. 

Alnmen  Ustaxn,  Burnt  Alum ;  Alun  oalcin^,  desa^eh^,  brdl^,  /V./  Gebrannter  Alaun,  0, 
"  Alum,  in  small  pieces,  one  hundred  and  eighty-four  parts,  To  make  one  hun- 
dred parts.  Expose  the  Alum  for  several  days  to  a  temperature  of  about  80^  C. 
(176^  F.)  until  it  has  thoroughly  effloresced.  Then  place  it  in  a  porcelain  capsule, 
and  gradually  heat  it  to  a  temperature  of  200''  C.  (392''  F.),  being  careful  not  to 
allow  the  heat  to  rise  above  205°  C.  (40  P  F.).  Continue  heating  at  the  before- 
mentioned  temperature  until  the  mass  becomes  white  and  porous,  and  weighs  one 
hundred  parts.  When  cold,  reduce  it  to  a  fine  powder,  and  preserve  it  in  well- 
stopped  vessels."   IL  S. 

^  Take  of  Alum  four  ounces.  Heat  the  Alum  in  a  porcelain  dish,  or  other  suit- 
able vessel,  till  it  liquefies,  then  raise  and  continue  the  heat,  not  allowing  it  to  exceed 
400^  F.  (204-4°  C),  till  aqueous  vapor  ceases  to  be  disengaged,  and  the  salt  has 
lost  between  45  and  46  per  cent  of  its  weight  Reduce  the  residue  to  powder,  and 
preserve  it  in  a  well-stoppered  bottle."  Br. 

The  object  of  these  processes  is  to  obtain  the  alum  free  from  its  water  of  crystal- 
lization, without  otherwise  in  the  least  decomposing  it.  For  this  purpose  a  certain 
d^ree  of  heat  is  necessary ;  and  yet,  if  the  heat  be  too  great,  the  salt  itself  is  decom- 
posed, and  the  desired  end  is  not  attained.  If  the  alum  employed  be  the  potassa- 
alum,  the  old  indefinite  directions  will  generally  be  sufficient  to  secure  the  requisite 
result,  as  this  salt  will  resist  a  heat  short  of  redness ;  but  this  is  not  the  case  with 
the  ammonia-salt,  which  is  officinal  in  the  Br.  P.  To  guard  against  failure  from 
this  cause,  the  Pharmacopceias  prescribe  about  205°  C.  (400°  F.)  as  the  highest  heat 
to  be  employed,  and  check  the  operation  when  nearly  all  the  water  has  been  driven 
off,  as  indicated  by  the  weight  of  the  remdue.  Prof  John  M.  Maisoh  has  satis- 
&ctorily  determined  by  experiment  that,  whichever  alum  may  be  used,  this  tem- 
perature is  quite  high  enough ;  and  the  direction  of  the  Pharmacopoeias,  as  to  the 
weight  of  the  residue,  insures  that  a  sufficient  heat  will  be  employed.  By  the 
officinal  process  there  is  left  behind  about  4  per  cent  of  the  water  of  crystallization, 
when  potassa-alum  is  used. 

Properties.  Dried  alum  is  officinally  described  as  '^  a  white,  granular  powder, 
attracting  moisture  when  exposed  to  the  air,  odorless,  having  a  sweetish,  astringent 
taste,  very  slowly  but  completely  soluble  in  20  parts  of  water  at  15°  C.  (59°  F.), 
and  quickly  soluble  in  0*7  part  of  boiling  water.  It  answers  to  the  same  reactions 
as  Alum.  (See  Alumen.y*  U,  S,  Before  pulverization,  it  is  a  light,  white,  opaque, 
porous  mass.  During  the  exsiccation,  alum  loses  from  41  to  46  per  cent  of  its 
weight  in  dissipated  water.  Dried  alum  resists  the  action  of  cold  water  for  a  long 
time,  showing  its  altered  aggregation.  In  composition  it  differs  from  crystallized 
alum  merely  in  the  absence  of  water. 

Kedioal  Properties  and  TTses.  Dried  alum  has  the  same  medical  properties 
as  ordinary  alum,  excepting  that  it  is  more  powerful  and  irritant  It  is  used  as  a 
mild  escharotio  to  destroy  exuberant  granulations,  on  which  it  should  be  freely 
dusted. 

ALUMINII  HYDRAS.  U.S.    Hydrate  of  Aluminium.  Hydrated 

Alumina. 

Als  (HO)«;  156.  (lL-{r.MlN';.i  HY'DBXs.)  Alt  Os,  3H0;  78. 

Hydrate  de  rAlumine,  IV./  Thonerdehydrat,  6.;  Argilla  Pnra,  8.  Hjdrata,  P,  0, 

"  Alum,  deven  parts ;  Carbonate  of  Sodium,  ten  parts ;  Distilled  Water,  a  sujfi. 
dent  quantity.  Dissolve  each  salt  in  one  hundred  and  fifty  {^bSSi)  parts  of  Distilled 
Water,  filter  the  solutions  and  heat  them  to  boiling.  Then  having  poured  the  hot 
solution  of  Carbonate  of  Sodium  into  a  capacious  vessel,  gradually  pour  in  the  hot 
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solution  of  Alum  with  constant  stirring,  and  add  about  one  hundred  (100)  jparte 
of  boiling  Distilled  Water.  Let  the  precipitate  subside,  decant  the  dear  Uquid 
and  pour  upon  the  precipitate  ttoo  hundred  (200)  parts  of  hot  Distilled  Water. 
Again  decant,  transfer  the  precipitate  to  a  strainer,  and  wash  it  with  hot  Distilled 
Water  until  the  washings  give  but  a  faint  cloudiness  with  test-solution  of  chloride 
of  barium.  Then  allow  it  to  drain,  dry  it  with  a  heat  not  exceeding  40°  C.  (104^ 
F.),  and  reduce  it  to  a  uniform  powder."   Ui  S. 

This  new  officinal  is  identical  with  the  '*  Alumina  Hydrata"  of  the  German 
Pharmacopoeia,  and  has  been  introduced  probably  out  of  respect  to  the  laige  number 
of  German  practitioners  in  this  country  who  may  use  it. 

Properties.  It  is  *'  a  white,  light,  amorphous  powder,  permanent  in  dry  air,  odor- 
less and  tasteless,  and  insoluble  in  water  or  alcohol.  Soluble,  without  residue,  in 
hydrochloric  and  sulphuric  acids,  and  also  in  solution  of  potassa  or  soda.  When 
heated  to  redness  it  loses  34-6  per  cent,  of  its  weight  (water  of  hydration)."  f7!  S. 

Tests.  "  A  solution  of  1  Gm.  of  Hydrate  of  Aluminium  in  30  G.c.  of  diluted 
hydrochloric  acid  should  not  be  colored  blue  by  a  drop  of  test-solution  of  ferro- 
cyanide  of  potassium  (iron),  and  should  not  give  more  than  a  faint  cloudiness  with 
test-solution  of  chloride  of  barium  (limit  of  sulphate).  When  dissolved  in  solution 
of  potassa  or  of  soda,  it  should  yield  no  precipitate  with  test-solution  of  sulphide  of 
ammonium  (zinc  or  lead).  When  Hydrate  of  Aluminium  is  boiled  with  20  parts 
of  water,  and  filtered,  the  filtrate  should  not  leave  more  than  a  slight  residue  on 
evaporation  (limit  of  salts  of  alkalies)."  U.  S, 

Medical  Properties.  This  is  a  very  feebly  astringent  and  desiccant  powder, 
sometimes  used  externally  as  an  application  in  inflammatory  affections  of  the  skin. 
So  far  as  our  experience  goes,  it  is  very  rarely  employed  in  this  country. 

ALUMINU  SULPHAS.  U.S.    SulphaU  of  Alumrdum. 

Alt  (S04)s*  18Ht  O;  666.      (iL-Jr.MlH'H  StL'PHXS.)  All  0$,  SSOt.  16H0;  339. 

Sulfate  d'AIamine,  Fr.;  Schwefelsaure  Thonerde,  G. 

A  process  was  given  in  the  U.  S.  P.  1870  for  the  preparation  of  this  salt:*  the 
Committee  of  Revision,  1880,  have  very  properly  omitted  the  process,  merely 
giving  a  description  and  tests  for  the  salt  In  the  process  of  1870,  the  soda  of 
the  carbonate  unites  with  the  sulphuric  acid  of  the  aluminium  sulphate,  with  the 
escape  of  the  carbonic  acid,  and  the  precipitation  of  the  alumina  in  the  form  of  a 
hydrate ;  while  the  undecomposed  sulphate  of  ammonium  of  the  alum,  and  the 
newly  formed  sulphate  of  sodium,  remain  in  solution.  The  alumina  is  then  washed 
in  order  to  separate  any  portion  of  the  sulphates  adhering  to  it,  the  absence  of  which 
is  shown  by  the  non-action  of  chloride  of  barium  on  the  washings.  It  now  remains 
to  unite  the  hydrate  of  alumina  and  sulphuric  acid,  which  is  effected  by  heating 
them  with  water ;  and  the  salt,  which  is  formed  in  solution,  is  obtained  by  evap- 
orating the  solution  to  dryness.  It  may  also  be  obtained  from  the  solution  by 
the  addition  of  alcohol,  which  precipitates  it.  In  the  process  the  several  substances 
are  used  in  very  nearly  saturating  proportions.  See  paper  on  Sulphate  of  Aluminina 
by  Prof.  J.  U.  Lloyd.  (iV.  R.,  Aug.  1879,  p.  237.)  Sulphate  of  aluminium  may  be 
prepared  also  by  the  process  of  MM.  Huria  and  Brunei,  which  consbts  in  expodng, 
in  an  iron  cylinder,  sulphate  of  aluminium  and  ammonium  (ammonia-alum),  first 
dried  to  separate  its  water  of  crystallisation,  to  a  cherry-red  heat.  Sulphate  of 
aluminium  remains  in  the  cylinder,  and  the  volatilized  products  are  ooUected  in 
water.  The  chief  of  these  is  sulphite  of  ammonium,  which  serves  for  the  prepa- 
ration of  a  fresh  portion  of  alum,  after  having  been  changed  into  the  sulphate  by 

•  "Take  of  Alnm,  Carbonate  of  Sodinm,  each, /our  troyouneet;  Salpburic  Acid  a  troyounee  and 
one  hundred  and  fifty  graine;  Water  a  tufficient  quantity.  Dissolve  the  salts  separately,  each  in  six 
fluidounces  of  boiling  water,  and  pour  the  solution  of  the  Alum  gradually  into  tnat  of  the  Carbonate 
of  Sodium ;  then  digest  with  a  gentle  heat  until  the  evolution  of  oarbonio  aeid  oeaees.  Collect  upon 
a  Alter  the  preoipitate  formed,  and  wash  it  with  water,  until  the  washing  are  no  longer  affected  bjr 
chloride  of  oarium.  Next,  with  the  aid  of  heat,  dissolve  the  preoipitate  m  the  Sulphuric  Acid,  pre- 
viously diluted  with  half  a  pint  of  Water,  and,  having  filtered  the  solution,  evaporate  it  until  a  pellicle 
begins  to  form.  Then  remove  it  to  a  water-bath,  and  continue  the  evaporation,  with  constant  atir- 
ring,  until  a  dry  salt  remains.    Lastly,  preserve  this  in  a  well-stopped  bottle."  U,  S.  1870. 
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azidation  io  the  air.  {Chem.  Gaz,y  Sept  15, 1852,  p.  359.)  It  is  now  also  obtained 
in  enonnons  quantitieB,  for  use  in  the  place  of  alom  as  a  mordant  in  dyeing,  as  one 
of  the  by-products  in  the  manufacture  of  soda  from  cryolite. 

Sometimee  free  sulphuric  acid  exbts  in  sulphate  of  aluminium.  It  may  be  recog- 
nised by  the  salt  imparting  a  strongly  acid  reaction  to  alcohol,  also  by  the  &ct  that 
the  dark  violet  color  imparted  to  decoction  of  logwood  by  sulphate  of  aluminium 
changes  to  brown  in  the  presence  of  free  acid.  (^. «/.  jP.,  Nov.  1873.)  Prof  Witt- 
stein  treats  the  finely  powdered  salt  with  absolute  alcohol ;  if  the  latter  does  not 
become  add,  no  free  acid  is  present 

Propertiei.  As  procured  by  the  process  of  1870,  sulphate  of  aluminium  is  in 
the  form  of  a  white  powder.  It  may,  however,  be  obtained  in  lamellar  crystals. 
As  seen  in  commerce,  it  is  usually  in  flattened  crystalline  cakes,  which  appears  as 
though  formed  by  the  cooling  of  soft  masses  of  minute  crystals.  It  has  a  sour  as 
well  as  sweet  and  very  astringent  taste,  is  soluble  in  twice  its  weight  of  water,  and 
has  an  acid  reaction. 

The  salt  is  "  soluble,  without  leaving  more  than  a  trifling  residue,  in  1*2  parts  of 
water  at  15^  0.  (59^  F.),  and  very  soluble  in  boiling  water ;  almost  insoluble  in 
aloohol.  When  heated,  the  salt  melts  in  its  water  of  crystallisation,  and  at  or  near 
200"^  C.  (392^  F.)  it  loses  the  whole  of  it,  amounting  to  48*6  per  cent,  of  its  weight. 
The  aqueous  solution  of  the  salt  yields  with  water  of  ammonia  a  white,  gelatinous 
precipitate,  soluble  in  solution  of  potassa  or  soda,  and,  with  test- solution  of  chloride 
of  barium,  a  white  precipitate  insoluble  in  hydrochloric  add."  IL  S, 

It  is  formed  by  the  union  of  one  mol.  of  alumina,  which  is  a  sesquioxide  of 
aluminium,  and  three  mols.  of  sulphuric  acid,  A1,(S0^)„  and,  when  orystallizedf  con- 
tains eighteen  mols.  of  water.  The  salt  is,  therefore,  a  tensulphate  of  aluminium. 
It  is  known  to  be  a  sulphate  by  giving  a  predpitate  with  chloride  of  barium  in- 
soluble in  nitric  add,  and  a  salt  of  alumina  by  forming  octahedral  crystals  of  alum 
when  its  solution  is  evaporated  with  sulphate  of  potassium  or  ammonium.  In  con- 
sequence of  its  stroi^  affinity  for  potassa,  it  is  coming  into  use  in  the  arts  as  a  means 
of  separating  that  alkali. 

Testa.  **  A  solution  of  1  Gm.  of  the  salt  in  30  O.c.  of  water  should  not  give  more 
than  a  faint  blue  coloration  with  a  drop  of  test-eolution  of  ferroeyanide  of  potassium 
(limit  of  iron).  If  1  Om.  of  the  salt  be  dissolved  in  50  Co.  of  water,  a  slight  ex- 
cess of  water  of  ammonia  added,  the  liquid  heated  until  all  odor  of  ammonia  has 
disappeared,  and  then  filtered,  the  predpitate  well  washed  with  water,  and  the  filtrate 
and  washings  evaporated  to  dryness  and  gently  ignited,  the  reddue  should  not  weigh 
more  than  0*05  Gm.  (abs.  of  more  than  5  per  cent,  of  sulphates  of  alkalies)."  ILS. 

Medical  Properties  and  Uses.  The  soluble  simple  GAlts  of  alumina  have  the 
property  of  opposing  animal  putrefaction,  but  the  sulphate  is  probably  the  most 
powerful  and  certainly  the  most  used.  It  is  often  employed  in  sdution  (Sii^^s-fSvi 
up  to  saturation  pro  re  ncUa)  as  an  antiseptic,  detergent  application  to  foul  ulcers, 
and  as  an  injection  in  fetid  discharges  from  the  vagina.  M.  Homolle  employs  a 
saturated  solution  with  much  advantage  as  a  mild  caustic  in  enlarged  tonsils,  nasal 
polypi,  nsBvi,  scrofulous  and  cancerous  ulcers,  diseases  of  the  os  uteri,  and  various 
chronic  enlargements.  He  applies  it  daily  by  means  of  a  hair  pendl.  He  has  some- 
times found  the  solution  to  answer  still  better  by  the  addition  of  oxide  of  sine.  Solu- 
tion of  sulphate  of  aluminium  is  capable  of  dissolving  a  considerable  quantity  of 
recently  precipitated  gelatinous  alumina.  Such  a  solution,  impregnated  with  ben- 
soin,  has  been  proposed  by  M.  Mentd  as  a  haemostatic,  under  the  name  of  henzotnaied 
solution  of  alumina.  It  resembles  the  styptic  liquid  of  Pagliari,  It  is  prepared 
by  saturating,  with  gelatinous  alumina,  a  solution  made  of  eight  ounces  of  sulphate 
of  aluminium  dissolved  in  a  pint  of  water.  To  the  saturated  solution  six  drachms 
of  bruised  amygdaloid  benzoin  are  added,  and  the  whole  is  kept  at  a  temperature  of 
abont  150^  F.  for  six  hours,  with  occasional  agitation  ;  so  that  the  liquid,  after  filtra- 
tion, may  have  about  the  density  1*26.  This  liquid,  put  in  a  cool  place  for  several 
days,  so  as  to  deposit  some  crystals  of  alum,  forms  the  benzoinated  solution,  remark- 
aUe  for  its  very  sweet  odor  and  astringent  balsamic  taste.  Benzoinated  solution  of 
ahimina,  diluted  in  the  proportion  of  from  two  to  five  fluidrachms  to  the  pint  of 
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water,  has  been  found  useful  as  an  injection  in  leuoorrhoea,  and  in  ulcerations  of  iHib 
neck  of  the  uterus,  accompanied  by  fetid  discharges.  (See  A,  J,  P.,  1857,  p.  128.) 
Sulphate  of  alumina  has  been  used  to  preserve  cadavers  for  dissection,  but  is 
much  inferior  to  the  chloride  of  zinc.  The  solution  for  injection  should  be  a  pound 
to  the  quart. 

AMMONIACUM.  U.  8.,  Br.    Ammcmiac. 

(XM-M9-Ni'^-CCM.) 

'^  The  gum-resin  obtained  from  Dorema  Ammoniacum.  Don.  (^Nat.  OrcL  Um- 
belliferse  Orthospermso.)''  U/S.  "A  gum-resinous  exudation  obtained  from  the 
8t€m  (after  being  punctured  by  beetles)  of  Dorema  Ammoniacum.  Don."  Br. 

Gummi-reBina  Ammoniaoum ;  Ammoniacum ;  Ammoniaque,  Gomme-r^sine  ammoniaque,  Gomme 
ammoniaqae,  /V.y  Ammoniak,  Ammoniakgummi,  0.;  Gomma  ammoniaoo,  /(./  Gomma  amoniaco^ 
Sp.;  Ushek,  Ar,/  Semugh  belsberen,  Pert. 

Much  uncertainty  lone  exbted  as  to  the  ammoniac  plant.  It  was  generally 
believed  to  be  a  Ferula,  till  Willdenow  raised,  from  some  seeds  mixed  with  the  gum- 
resin  found  in  the  shops,  a  plant  which  he  ascertained  to  be  a  Heradeum,  and 
named  B,  gummiferumy  under  the  impression  that  it  must  be  the  source  of  the 
medicine.  On  this  authority  the  plant  was  adopted  by  the  British  Colleges,  and 
recognized  in  former  editions  of  our  national  Pharmacopoeia.  Willdenow  expressly 
acknowledged  that  he  could  not  procure  from  it  any  gum-resin,  but  ascribed  the 
result  to  the  influence  of  climate.  The  Heracleum,  however,  did  not  correspond 
exactly  with  the  representations  given  of  the  ammoniac  plant  by  travellers ;  and 
Sprengel  ascertained  that  it  was  a  native  of  the  Pyrenees,  and  never  produced 
gum.  Mr.  Jackson,  in  his  account  of  Morocco,  imperfectly  described  a  plant  of 
that  country,  supposed  to  be  a  Ferula^  from  which  gum-ammoniac  is  procured  by 
the  natives.  This  plant  was  ascertained  by  Dr.  Falconer  to  be  Ferula  Tingitana 
(Boyle's  McU.  Med,),  and  its  product  is  thought  to  be  the  ammoniacum  of  the 
ancients,  which  was  obtained  from  Africa ;  but  this  is  not  the  drug  now  used  under 
that  name,  which  comes  exclusively  from  Persia.*  M.  Fontani^r,  who  resided 
many  years  in  Persia,  saw  the  ammoniac  plant  growing  in  the  province  of  Pars, 
and  sent  a  drawing  of  it  with  specimens  to  Paris.  From  these  it  was  inferred  to 
be  a  species  of  Ferula ;  and  M4rat  and  De  Lens  proposed  for  it  the  name,  originally 
given  to  it  by  Lemery,  of  F.  ammani/era.  It  was  subsequently,  however,  ascer- 
tained, from  specimens  obtained  in  Persia  by  Col.  Wright,  and  examined  by  Dr. 
David  Don,  that  it  belonged  to  a  genus  allied  to  Ferula,  but  essentially  different^ 
which  was  named  by  Dr.  Don,  Dorema.  It  is  described  in  the  16th  vol.  of  the 
Linn.  Transactions,  under  the  name  of  Dorema  Ammoniacum.  This  is  now  ao- 
knowledged  by  the  officinal  authorities.  The  same  plant  was  described  and  figured 
by  Jaubert  and  Spach,  in  their  ''lUustratxons  of  Oriental  PlanU''  (Paris,  1 842,  t. 
40,  p.  78),  by  the  name  of  Disemeston  ffummi/erum,  under  the  erroneous  impres- 
sion that  it  belonged  to  a  previously  undescribed  genus. 

The  ammoniac  plant  grows  spontaneously  in  Farsistan,  Irauk,  Chorassan,  and 
other  Persian  provinces.  Dr.  Grant  found  it  abundantly  in  Syghan  near  Bameean, 
on  the  northwest  slope  of  the  Hindoo-Koosh  Mountains.  It  attains  the  height  of 
six  or  seven  feet,  and  in  the  spring  and  early  part  of  summer  abounds  in  a  milky 
juice,  which  flows  out  upon  the  slightest  puncture.  From  the  accounts  of  trayel- 
lers,  it  appears  that^  in  the  month  of  May,  the  plant  is  pierced  in  innumerable 
places  by  an  insect  of  the  beetle  kind.  The  juice,  exuding  through  the  punctures, 
concretes  upon  the  stem,  and  when  quite  dry  is  collected  by  the  natives.  M.  Fon- 
tanier  states  that  the  juice  exudes  spontaneously,  and  that  the  harvest  is  about 

*The  African  Ammonioe,  which  if  said  to  have  appeared  in  the  London  market  only  in  the 
yean  1867  and  1871,  has  been  desoribed  by  Mr.  Daniel  Hanbary  as  follows.  It  is  "  in  large,  oompaot, 
dark,  heavy  masses,  formed  of  agglutinated  tears  of  a  gam-resin  of  hard,  waxy  consistenoe.  The 
tears  are  opaque,  white  or  of  a  pale  greenish  yellow,  mixed  with  others  of  a  blackish  brown,  whieh, 
with  Tcgetable  and  earthy  impurities,  constitute  a  large  portion  of  the  mass."  The  odor  of  the 
drug  is  feeble,  and  quite  different  from  that  of  the  Persian  gum-resin ;  its  taste  slightly  acrid  and 
very  persistent.  (P.  J.  Tr.,  March,  1873,  p.  741.)  Examined  by  Mr.  John  Moss,  it  was  found  to 
consist  of  67*76  per  cent,  of  resin,  9*014  of  gum,  4*29  of  water  and  volatile  oil,  and  18*85  of  bassorin 
and  insoluble  matters,  {fbxd.,  p.  742.)  It  is  used  chiefly  for  incense  in  Mohammedan  eoaBtriei^ 
and  sent  eastward  by  the  caravans,  or  In  vessels  from  the  ports  of  Morocco  to  Alexandria. 
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the  middle  of  June.  According  to  Dr.  Grant,  tlie  drag  is  collected  in  Syghan, 
like  asafetida,  from  the  root  of  the  plant.  The  gam-resin  is  sent  to  Bnshire, 
whence  it  is  transmitted  to  India,  chiefly  to  Bombay.  A  small  portion  is  said  to 
be  taken  to  the  ports  of  the  Levant,  and  thence  distributed.  The  name  of  the 
drag  is  thought  to  have  been  derived  from  the  temple  of  Jupiter  Ammon  in  the 
Libyan  desert,  where  the  ammoniac  of  the  ancients  is  said  to  have  been  collected ; 
but  Dr.  Don  considers  it  a  corruption  of  Armeniaeum^  originating  in  the  circum- 
stance  that  the  gum-resin  was  formerly  imported  into  Europe  through  Armenia. 

Properties.  Ammoniac  comes  either  in  the  state  of  tears,  or  in  aggregate  masses, 
and  in  Doth  forms  is  frequently  mixed  with  impurities.  That  of  the  tears,  however, 
IS  preferable,  as  the  purest  may  be  conveniently  picked  out  and  kept  for  use.  These 
are  of  an  irregular  shape,  usually  more  or  less  globular,  from  two  to  eight  lines  in 
diameter,  opaque,  yellowish  on  the  outside,  whitish  within,  compact,  homogeneous, 
brittle  when  cold,  and  breaking  with  a  conchoidal,  shining,  waxy  fracture.  The  masses 
are  of  a  darker  color  and  less  uniform  structure,  appearing,  when  broken,  as  if  com- 
posed of  numerous  white  or  whitish  tears,  embedded  in  a  dirty-gray  or  brownish 
sabstance,  and  fi^uently  mingled  with  foreign  matters,  such  as  seeds,  fragments  of 
vegetables,  and  sand  or  other  earth.  We  have  seen  masses  composed  of  aggluti- 
nated tears  alone. 

The  smell  of  ammoniac  is  peculiar,  and  stronger  in  the  mass  than  in  the  tears. 
The  taste  is  slightly  sweetish,  bitter,  and  somewhat  acrid.  The  sp.  gr.  is  1*207. 
When  heated,  the  gum-resin  softens  and  becomes  adhesive,  but  does  not  melt  It 
bums  with  a  white  flame,  swelling  up,  and  emitting  a  smoke  of  a  strong,  resinous, 
slightly  alliaceous  odor.  It  is  partly  soluble  in  water,  alcohol,  ether,  vinegar,  and 
alkaline  solutions.  Triturated  with  water,  it  forms  an  opaque  milky  emulsion,  which 
becomes  dear  upon  standing.  The  alcoholic  solution  is  transparent,  but  is  rendered 
milky  by  the  addition  of  water.  Braconnot  obtained  18*4  per  cent,  of  gum,  70*0 
of  resin,  4*4  of  a  gluten-like  substance  (bassorin),  and  6*0  of  water,  with  1*2  per 
cent  of  loss.  MarUus  found  0*4  per  cent  of  ethereal  oil,  Fluckiger  0*33  per  cent. 
(^PflanzenUoffe^  2d  ed.,  p.  962.)  Plugge*s  analysis  gives  1-27  per  cent  of  volatile  oil, 
5*10  per  cent  of  water,  2  per  cent  of  ash,  65*53  per  cent  of  resin,  and  26*10  per 
cent  of  guBL  Hager  succeeded  in  procuring  the  volatile  oil  in  a  separate  state  by 
repeated  distillation  with  water.  It  has  a  penetrating  disagreeable  odor,  and  a  taste 
at  first  mild,  but  afterwards  bitter  and  nauseous.  Fiiickiger  says  that  the  oil  con- 
tains no  sulphur,  and  this  result  was  confirmed  by  Prseciszewski,  while,  on  the  other 
hand,  Yigier  asserts  that  it  blackens  silver,  and  that  when  oxidised  with  nitric  acid 
it  yiedds  sulphuric  acid.  The  resin  ammoniacum  usually  amounts  to  about  70  per 
cent  Unlike  the  gum-resin  of  allied  plants,  ammoniacum  yields  no  umbelliferone. 
When  melted  with  caustic  potash  it  affords  protocatechuic  acid  and  resorcin.  The 
resin  of  ammoniac  is  dissolved  by  alcohol,  and  by  the  fixed  and  volatile  oils ;  but 
it  is  divided  by  ether  into  two  resins,  of  which  one  is  soluble,  the  other  insoluble  in 
that  menstruum.  P.  0.  Plagge  states  that  hypobromite  of  sodium,  made  by  dissolv- 
ing 30  grammes  x)f  pure  caustic  soda  in  water,  adding  20  grammes  of  bromine,  cool- 
ing the  mixture,  and  adding  distilled  water  until  the  whole  measures  1  litre,  is  a 
sensitive  reagent  for  ammoniac  resin.  (Archiv  d.  Fharm,,  1883,  p.  801.) 

Xedioal  Properties  and  Uses.  This  gum-resin  is  stimulant  and  expectorant,  in 
large  doses  cathartic,  and,  like  many  other  stimulants,  may  be  so  given  as  occasionally 
to  prove  diaphoretic,  diuretic,  or  emmenagogue.  It  has  been  employed  in  medicine 
from  the  highest  antiquity,  being  mentioned  in  the  writings  of  Hippocrates,  but  is 
now  seldom  administered.  The  complaints  in  which  it  was  most  frequently  used 
were  chronic  catarrh,  asthma,  and  other  pectoral  affections  attended  with  deficient 
expectoration  without  acute  inflammation,  or  with  a  too  copious  secretion  ftrom  the 
bronchial  mucons  membrane,  dependent  upon  debility  of  the  vessels.  It  is  usually 
administered  in  combination  with  other  expectorants,  with  tonics,  or  with  emmena- 
gogues.  Externally  applied,  in  the  shape  of  a  plaster,  it  is  thought  to  be  useftil  as  a 
dtscutient  or  resolvent  in  white  swellings  of  the  joints,  and  other  indolent  tumors. 
(See  EmplcLstrum  Ammoniaci,)  It  is  given  in  substance,  in  the  shape  of  pill  or 
emulsion.  The  latter  form  is  preferable.  (See  Mistura  Ammoniaci.')  The  dose  is 
from  ten  to  thirty  grains  (0'65--l*95  Gm.). 
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Off,  Prep.  Emplastrum  Ammoniaoi;  Emplast.  AmmoDiaoi  com  Hydrargyro; 
Mistura  Ammoniaci. 

Off.  Prep.  Br.  Emplastram  Ammoniaoi  cum  Hydrar<!yro;  Emplastrum  Ghil- 
bani;  Miatura  Ammoniaci;  Pilula  ScillsB  Composita;  Pilula  Ipecacuanhse  cum 
SciUa. 

AMMONII  BENZOAS,   U.S.,  Br.    Benzocde  of  Ammonium. 

NH49  Ct  II5  Oa;  139.  (^H-M0'K{-7  BfiN'Z^XS.)  NH4  0,  Cu  H5  Ot;  139. 

AmmoniSB  Bensoos,  Ammoniam  Benioioam,  Bemoas  Ammonioiu ;  Benioate  d'Ammoniaquc^ 
/v./  BenB^Mfturos  Ammoniiim,  0. 

The  process  for  the  preparation  of  this  salt  was  omitted  in  the  last  IT.  S.  revision.* 
The  British  process  is  as  follows.  '^  Take  of  Solution  of  Ammonia  three  jiuid^ 
oufvces  [Imperial  measure],  or  a  sufficiency;  Benzoic  Acid  two  ounces  [avoirdupois] ; 
Distilled  Water  four  fluldounces.  Dissolve  the  Benzoic  Acid  in  three  fluidounoes 
of  Solution  of  Ammonia  previously  mixed  with  the  Water ;  evaporate  at  a  gentle 
heat,  keeping  ammonia  in  slight  excess:  and  set  aside  that  crystals  may  form« 
NH  aHjO,."  Br. 

Alchough  the  amount  of  ammonia  ordered  in  the  formula  is  in  excess,  yet,  from 
the  feeble  affinity  between  the  constituents,  and  the  consequent  escape  of  ammonia 
during  the  evaporation,  a  portion  of  the  acid  benzoate  would  be  formed,  if  it  were 
not  that  a  little  solution  of  ammonia  is  from  time  to  time  added  during  or  near  the 
dose  of  the  evaporation,  so  as  to  maintain  the  alkali  in  slight  excess.  The  crystals, 
for  the  same  reason,  should  be  dried  without  heat.  If  slightly  evaporated,  and  then 
allowed  to  cool,  the  solution  becomes  a  mass  of  crystals,  retaining  so  much  water  as 
to  render  it  necessary  to  dry  them  by  bibulous  paper. 

Properties.  '*  Thin,  white,  four-sided,  laminar  crystals,  permanent  in  the  ur, 
having  a  slight  odor  of  benzoic  acid,  a  saline,  bitter,  afterwards  slightly  acrid  taste 
and  a  neutral  reaction.  Soluble  in  5  parts  of  water  and  28  parts  of  alcohol  at 
15^  G.  (59^  F.) ;  in  1*2  parts  of  boiling  water  and  7*6  parts  of  boiling  alcohoL 
When  strongly  heated,  the  salt  melts,  emits  vapors  having  the  odor  of  ammonia  and 
of  benzoic  acid,  and  is  finally  wholly  dissipated.  The  aqueous  solution  of  the  salt, 
when  heated  with  potassa,  evplves  ammonia.  On  mixing  the  aqueous  solution  with 
a  dilute  solution  of  ferric  sulphate,  a  flesh-colored  precipitate  is  thrown  down.  If 
the  benzoic  add  be  separated  from  the  salt  by  precipitating  with  diluted  nitric  acid 
and  thoroughly  washed,  it  should  answer  to  the  reactions  of  purity  mentioned  under 
Addum  Benzoicum,^*  U.  S,  Omelin  states  that,  if  the  solution  be  boiled,  the  salt 
is  converted  into  the  acid  benzoate,  which  crystallizes  in  feathery  tufts  of  needles. 
{Handbook^  xii.  38.)  According  to  Lichtenstein,  it  deliquesces  in  the  air.  It 
gives  a  copious  yellow  precipitate  with  ferric  salts ;  and  is  known  to  contain  benzoio 
add  and  ammonia,  by  depositing  the  former  when  the  solution  is  acidulated  with 
hydrochloric  add,  and  giving  off  the  latter  when  it  is  heated  with  potassa.  Accord- 
ing to  Mr.  Squire,  it  is  the  add  salt  that  is  commonly  met  with  in  the  shops,  which 
is  less  soluble  than  the  officinal  salt,  requiring  60  parts  of  water  and  12  of  aloohd 
for  solution.     This  is  a  decided  objection  to  it. 

Kedical  Properties  and  Uses.  Benzoate  of  ammonium  is  a  slightly  stimulant 
diuretic,  which  acts  chiefly  through  its  benzoic  acid ;  it  bdng  decomposed  by  the  gas- 
tric acids,  which  combine  with  the  ammonia,  while  the  benzoic  acid  is  absorbed,  and 
passes  out  through  the  kidneys  in  the  form  of  hippuric  acid.  (See  Benzoic  Add.) 
The  salt  has  been  found  useful  as  a  diuretic  in  defective  action  9f  the  kidneys,  as 
an  alterative  to  the  mucous  membrane  of  the  urinary  passages  in  chronic  inflamma- 
tion of  that  tissue,  and  as  a  solvent  of  the  phosphatic  depodts,  through  the  hip- 
puric add  into  which  it  is  converted.  It  has  been  employed  in  gouty  affections 
with  a  view  to  the  removal  of  the  deposits  of  urate  of  sodium  about  the  joints ;  but 
it  has  been  shown  to  have  no  effect  on  the  elimination  of  uric  add.     The  salt  does 

*  "  Take  of  Bensoic  Aoid  two  troyounoes  ;  Water  of  Ammonia  three  fluidounee9  and  a  half,  or  « 
euffieient  quantity;  Distilled  Water /our /utc^ouncet.  Dissolve  the  Acid  in  three  flaidonnces  and  m 
half  of  the  Water  of  Ammonia,  previounly  mixed  with  the  Distilled  Water;  evaporate  with  a  sentlc 
heat,  occasionally  adding  Water  of  Ammonia,  if  necessary,  to  maintain  a  slight  excess  of  ue  a^ 
kali ;  then  set  aside  to  orystalliie,  and  dry  the  crystals  without  heat."  U,  S,  1870. 
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not  appear  to  produoe  any  injurious  effects  even  in  considerable  quantities.  (Qarrod, 
Med,  Times  and  Gas.,  Feb.  1864,  p.  146.)  The  dose  is  from  10  to  30  grains 
(0-65-1-95  6m.),  which  may  be  taken  dissolved  in  water. 

AMMONII  BROMIDUM.   U.S.,  Br.    Br(mide  of  Ammonium. 

NHtBr;  97*8.  (^M-Md'N|-!  BBQ-MI'dOh.)  NHiBr;  97*8. 

Ammoniom  Bromatam ;  Bromure  d'Ammoniam,  Fr.;  Brom-AmmoDium,  O. 

The  U.  S.  Pharmaoopoeia  gives  no  directions  for  the  preparation  of  this  salt ; 
the  Br.  Pharmacopodia  neutraliies  hydrobromio  acid  with  ammonia.  The  salt 
may  be  made  by  dissolving  bromine  in  water  of  ammonia ;  but,  in  accordance  with 
the  researches  of  Prof.  P^ter,  the  U.  S.  Pharmacoposia  of  1870*  preferred  the 
method  of  first  forming  bromide  of  iron,  precipitating  with  water  of  ammonia, 
separating  by  filtration  the  oxide  of  iron,  and  obtaining  by  evaporation  the  bromide 
of  ammonium  from  the  solution.  This  process,  it  will  be  seen,  is  completely  parallel 
with  that  by  which  bromide  of  potassium  is  prepared.  According  to  Prof.  Procter, 
a  still  better  method  consists  in  adding  to  bromine  and  water  sufficient  solution  of 
sulphide  of  ammonium  to  discharge  the  color,  filtering  to  separate  the  sulphur,  and 
then  evaporating  to  dryness.  Charies  Eioe  (A,  J,  P.,  1873,  p.  249)  recommends 
making  bromide  of  ammonium  by  double  decomposition  between  hot  solutions  of 
bromide  of  potassium  and  sulphate  of  ammonium,  assisting  the  precipitation  of 
snlphate  of  potassium  by  alcohol.  Dr.  W.  H.  Pile  (Proe.  A.  R  A,  1874,  p.  434) 
pablifihed  a  simple  process  for  this  salt  Pour  the  bromine  (one  pound)  carefully 
into  four  times  its  weight  of  distilled  water  in  a  stone  jar,  add  very  ffraduaUy  about 
one  quart  of  solution  of  ammonia,  cover  the  top  of  the  jar  with  a  glass  plate  when 
vapors  arise,  and  when  all  of  the  ammonia  has  been  added,  and  the  solution  is  free 
from  the  smell  of  bromine,  it  is  evaporated  and  the  salt  granulated ;  the  yield  is 
about  twenty  ounces. 

Properties.  Bromide  of  ammonium  may  be  obtained  in  colorless  crystals,  but 
the  officinal  salt  is  a  white,  granular  powder.  Whether  in  crystal  or  powder,  on 
exposure  to  the  air  it  gradually  becomes  yellowish,  in  consequence  of  a  partial  de- 
composition, by-  which  hydrobromic  acid  appears  to  be  liberated,  as  it  now  changes 
litmus  red.  The  salt  has  a  saline,  pungent  taste.  Exposed  to  heat,  it  sublimes 
unchanged.  It  is  *' soluble  in  1*5  parts  of  water,  and  in  150  parts  of  alcohol  at 
15**  C.  (59**  F.) ;  in  0-7  part  of  boiling  water  and  in  15  parts  of  boiling  alcohol." 
U.  S.  It  is  sparingly  soluble  in  ether,  and  is  incompatible  with  acids,  acid  salts, 
and  spirit  of  nitrous  ether. 

Testa.  The  Br.  Pharmacoposia  directs  "  that  5  gnuns  dissolved  in  an  ounce  of 
distilled  water  to  which  2  drops  of  solution  of  yellow  chromate  of  potassium  have 
been  added,  require  not  more  than  514*5  and  not  less  than  508*5  grain-measures  of 
the  volumetric  solution  ofnitraie  of  silver  to  produce  a  permanent  red  precipitate." 

"  The  aqueous  solution,  when  heated  with  potassa,  evolves  ammonia.  If  disul- 
pbide  of  carbon  be  poured  into  the  solution,  then  chlorine  water  added  drop  by 
drop,  and  the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or  yellowish  brown 
color  without  a  violet  tint.  If  diluted  sulphuric  acid  be  dropped  on  the  salt,  the 
latter  should  not  at  once  assume  a  yellow  color  (bromate).  If  1  Gm.  of  the  salt 
be  dissolved  in  water,  some  gelatinized  starch  added,  and  then  a  few  drops  of 
ehlorine  water  carefully  poured  on  top,  no  blue  lone  should  make  its  appearance 
at  the  line  of  contact  of  the  two  liquids  (iodide).  On  adding  to  1  Om.  of  the  salt 
dissolved  in  20  G.c.  of  water,  5  or  6  drops  of  the  test-solution  of  chloride  of  barium, 

^''Tske  of  Bromine  lioo  iroyounet9  ;  Iron,  in  the  form  of  wire  and  out  in  pleoee,  a  iroyounee  ; 
Water  of  Ammonia  fow  Jluidounoea  and  a  half;  Distilled  Water  a  anfficient  quantity.  Add  the 
Iron  and  then  the  Bromine  to  half  a  pint  of  Distilled  Water,  oontafned  in  a  glass  flask  having  the 
capacity  of  two  pints ;  loosely  oork  tne  flask,  and  agitate  the  mixture  until  the  odor  of  Bromine 
ean  no  longer  be  peroeiTed,  and  the  liquid  assumes  a  greenish  color.  Mix  the  Water  of  Ammonia 
with  half  a  pint  of  Distilled  Water,  and  add  it  to  the  mixture  in  the  flask;  agitate  the  mixture, 
and  beat  it  oj  means  of  a  water-bath  for  half  an  hour ;  then  filter,  and,  when  the  liquor  ceases  to 
pass,  wash  the  preoipitate  on  the  filter  with  boiling  distilled  water.  Evaporate  the  solution,  in  a 
povcelain  eapsule,  until  a  pellicle  begins  to  form,  then  stir  it  constantly  with  a  glass  rod.  at  a 
heat,  nntil  it  granulates."  V.  S.  1870. 
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DO  immediate  olondiDess  or  precipitate  should  make  its  appearance  (limit  of  sal- 
phate).  If  3  Gm.  of  the  well-dried  salt  be  dissolved  in  distilled  water  to  100  Co. 
and  10  C.c.  of  this  solution  treated  with  a  few  drops  of  test-solution  of  bichromato 
of  potassium,  and  then  volumetric  solution  of  nitrate  of  silver  be  added,  not  more 
than  31*4  C.c.  of  the  latter  should  be  consumed,  before  the  red  color  ceases  to  dis- 
appear on  stirring  (abs.  of  more  than  3  per  cent,  of  chloride).  1  Om.  of  the 
powdered  and  dry  salt,  when  completely  precipitated  by  nitrate  of  silver,  yields,  if 
perfectly  pure,  1-917  Gm.  of  dry  bromide  of  silver."  U.S. 
^  Medical  Properties  and  TTses.  This  bromide  resembles  the  bromide  of  potas- 
sium in  its  physiological  powers,  but  probably  has  a  less  depressing  effect  upon  the 
arterial  muscular  system.  It  has  been  used  by  various  practitioners  for  exactly  the 
same  purposes  as  is  the  bromide  of  potassium.  Brown-S^uard  claims  that  it  does 
not  produce  bromism ;  and  commends  very  highly  the  combination  of  it  with  the 
potassium  salt  in  epilepsy.  It  may  be  substituted  for  the  latter  in  various  func- 
tional disorders  (see  Potassit  Bromtdum),  and  has  been  specially  recommended  by 
Dr.  Gibbs  in  the  milder  forms  of  ovaritis.  (Lancet ^  Jan.  3,  1863,  p.  121.)  The 
dose  is  one  to  two  drachms  a  day  (3*9-7*8  Gm.)  in  dilute  solution. 

AMMONII  CARBON  AS.  U.  S.,  Br.     Carbmate  of  Ammmum. 

(^m-ho'n;  I  gab-bo'nXs.) 

NHa  UCOs.  ffm  NHt  CO]  ;  157.  NH4  0,  HO,  2CO2.  2NHs  GOj ;  157. 

"A  volatile  and  pungent  ammoniacal  salt,  produced  by  submitting  a  mixture  of 
sulphate  or  chloride  of  ammonium  and  carbonate  of  calcium  to  sublimation  and  re- 
sublimation.  It  is  considered  to  be  a  compound  of  acid  carbonate  of  ammonium 
(NH^HGO,)  with  carbamate  of  ammonium  (NH^NH^CO,),  and  the  compound 
molecule  b  usually  regarded  as  containing  one  molecule  of  each  of  these  salts."  Br. 

AmmoniaB  Oarbonas,  Br.,  1867 ;  Ammontn  Sesqalearbonas,  Lojui.,  Duh.;  Ammoniam  Carboni- 
eum,  P.O.;  Carbonao  Ammonious,  Sal  Volatile  Siooum,  Volatile  Salt ;  Sal  Volatile;  Carbonate d'Am- 
moniaqae,  Alkali  yolatil  coneret,  Sal  volatil  d'Angleterre,  Fr,;  KohleneaureB  Ammoniam,  Fliich- 
tigea  Langensals,  Reinea  Hirschhomsalx,  O. 

There  have  been  many  methods  of  obtaining  carbonate  of  ammonium,  in  all  of 
which  the  ammonia  originated  in  organic  decomposition.  It  was  probably  origi- 
nally prepared  from  putrid  urine,  and  it  is  sometimes  made  in  Scotland  now  from 
this  source.  A  patent  was  taken  out  in  England  for  manufacturing  it  from  guano, 
and  another  for  making  it  by  the  direct  combination  of  its  constituents ;  the 
carbonic  acid  and  ammoniacal  gases  being  introduced  simultaneously  into  leadea 
chambers.  (Chem»  News^  Deb.  29,  1865.)  But  at  present  the  salt  is  manufao* 
tured  by  suoliming  a  mixture  of  either  the  chloride  or  sulphate  with  chalk.  Ohio* 
ride  of  ammonium  and  chalk  (carbonate  of  calcium)  are  heated  together  in  iron 
pots  or  retorts,  and  sublimed  into  large  earthen  or  leaden  receivers.  By  the  recip- 
rocal action  of  the  salts  employed,  the  carbonic  acid  of  the  chalk  unites  with  the 
ammonia  of  the  chloride,  generating  carbonate  of  ammonium,  and  the  hydrochloric 
acid  with  the  lime,  forming  water  and  chloride  of  calcium.  The  carbonate  and 
water  sublime  together  as  hydrated  carbonate  of  ammonium,  and  the  residue  is 
chloride  of  calcium.  The  relative  quantities  of  chalk  and  chloride  of  ammonium, 
for  mutual  decomposition,  are  50  of  the  former,  and  53*5  of  the  latter,  or  one  mol. 
of  each.  But  a  great  excess  of  chalk  b  usually  taken,  in  order  to  insure  the  per- 
fect decomposition  of  the  chloride  of  ammonium,  any  redundancy  of  which  would 
sublime  with  the  carbonate  and  render  it  impure. 

Sulphate  of  ammonium  may  be  substituted  for  the  chloride  with  much  economy, 
as  was  shown  by  Payen.  This  double  decomposition  between  sulphate  of  am- 
monium and  carbonate  of  calcium  takes  place  in  the  dry  way  only,  that  is,  by 
sublimation.  In  the  wet  way,  the  double  decomposition  is  reversed ;  carbonate  of 
ammonium  and  sulphate  of  calcium  reacting  so  as  to  form  sulphate  of  ammonium 
and  carbonate  of  calcium.  Large  quantities  of  this  carbonate  are  manufactured 
indirectly  from  coal-gas  liquor  and  hone-ipirit ;  the  ammoniacal  products  in  these 
liquors  being  converted  successively  into  sulphate,  chloride,  and  carbonate  of  am- 
monium. (See  Ammonii  Chloridum.)  The  salt  as  first  obtained  has  a  slight  odor 
of  tar,  and  leaves  a  blackish  carbonaceous  matter  when  dissolved  in  acids.     Hence 
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ifc  requires  to  be  purified,  which  is  effected  id  iron  pots  sarmounted  with  leaden 
heads.  The  Americaii  carbonate  has  almost  supplanted  the  English  article,  for- 
merly ezdusively  used. 

Properties.  Commercial  carbonate  of  ammonium,  recently  prepared,  is  in 
"  white,  translucent  masses,  consisting  of  Bicarbonate  (Acid  Carbonate)  and  Carba* 
mate  of  Ammonium,  losing  both  ammonia  and  carbonic  acid  gas  on  exposure  to  air, 
becoming  opaque  and  finally  converted  into  friable  porous  lumps,  or  a  white  powder 
(Acid  Carbonate  of  Ammonium).  The  salt  has  a  pungent  ammoniacal  odor,  free 
m>m  empyreuma,  a  sharp,  saline  taste,  and  an  alkaline  reaction.  Soluble  in  4  parts 
of  water  at  16^  C.  (59^  F.),  and  in  1-5  parts  at  65°  C.  (149°  F^.  Alcohol  dis- 
solves  the  carbamate  and  leaves  the  acid  carbonate  of  ammonium.  When  heated  the 
salt  is  wholly  dissipated,  without  charring.  If  the  aqueous  solution  is  heated  to  near 
47°  C.  (116-6°F.),  it  b^ns  to  lose  carbonic  acid  gas,  and  at  88°  C.  (190*4°  F.)  it 
begins  to  give  off  vapor  of  ammonia.  Dilute  adds  wholly  dissolve  the  salt  with 
effervescence.  On  acidulating  the  aqueous  solution  with  nitric  acid,  no  turbidity 
dioold  be  produced  by  test-solution  of  chloride  of  barium  (sulphate),  or  nitrate  of 
silver  (chloride),  nor  by  hydrosulphuric  add  (metals).  If  1  Om.  of  the  salt  be  super- 
saturated with  diluted  sulphuric  acid,  then  diluted  to  20  C.c.  with  distilled  water, 
and  treated  with  a  few  drops  of  test-solution  of  permanganate  of  potassium,  the 
color  should  not  be  perceptibly  changed  by  standing  for  five  minutes,  at  the  ordi- 
nary temperature  (abs.  of  empyreumatic  substances).  To  neutralize  2*616  Gm. 
of  Carbonate  of  Ammonium  should  require  50  C.c.  of  the  volumetric  solution  of 
ozalio  acid."  U.  S.  K  commercial  ammonium  carbonate  be  treated  with  90  or  91 
per  cent,  alcohol,  it  is  decomposed  into  the  two  salts  of  which  it  is  composed,  am- 
moniam  carbamate  going  into  solution  while  the  acid  ammonium  carbonate  remains 
undissolved.  This  latter  compound  also  remains  undissolved  when  the  commer- 
cial carbonate  is  treated  with  an  amount  of  water  insufficient  for  complete  solution. 
The  result  of  the  complete  solution  of  the  commercial  salt  in  water  is  a  mixture  of 
add  and  neutral  carbonates,  the  carbamate  having  been  decomposed  according  to  the 

reaction, (NHJHCO,+ CO  1 2g^*  +  H,0=(NH,)HC0,  +  (NH,),C0,.  When 

long  or  insecurdy  kept,  it  gradually  passes  into  the  state  of  bicarbonate,  becoming 
opaque  and  friable,  and  &llinic  into  powder.  When  heated  on  a  piece  of  glass, 
the  commercial  carbonate  should  evaporate  without  residue,  and,  if  turmeric  paper 
held  over  it  undergoes  no  change,  it  has  passed  into  bicarbonate.  As  prepared 
from  coal-gas  liquor,  it  sometimes  contains  traces  of  tarry  matter,  which  give  a 
dark  color  to  its  solution  in  adds,  but  a  refined  carbonate,  made  by  resubliming 
the  oommerdal  article,  is  now  in  the  market,  and  this  alone  should  be  dispensed 
in  preparations  for  internal  use.  When  it  is  saturated  with  nitric  acid,  neither 
chloride  of  barium  nor  nitrate  of  silver  causes  a  precipitate.  The  non-action  of 
these  tests  shows  the  absence  of  sulphate  and  chloride  of  ammonium.  It  is  de- 
composed by  acids,  the  fixed  alkalies  and  their  carbonates,  lime-water  and  magnesia, 
solution  of  chloride  of  caldum,  alum,  add  salts  such  as  bitartrate  and  bisulphate 
of  potasdum,  solutions  of  iron  (except  the  tartrate  of  iron  and  potasdum  and  anal- 
ogous preparations),  corrosive  sublimate,  the  acetate  and  subacetate  of  lead,  and 
the  sulphates  of  iron  and  nnc.  "  Fifty-nine  grains  dissolved  in  one  [fiuid]ounoe 
of  distilled  water,  will  be  neutralised  by  1000  grain-measures  of  the  fx>lumetr%c 
9ohuion  of  oxalic  add.  Twenty  gndns  neutralize  23*5  grains  of  citric  acid  and 
25*5  grains  of  tartaric  add.''  Br,  Traces  of  chlorine  have  been  noticed  in  some 
samples  of  commercial  carbonate,  and  a  sublimed  salt  which  had  been  sold  as  car- 
bonate, was  devoid  of  odor,  hard,  crystalline,  yet  having  the  external  appearance 
of  carbonate,  was  proved  by  Prof.  Bridges  to  oe  anhydrous  bicarbonate  of  ammo- 
nivm.  (A  J.  P.,  Nov.  1874.)  Although  much  infenor  to  the  offidnal  compound, 
this  salt  b  still  to  be  found  in  the  market.  (Kraut,  Archtv  d,  Pharm,,  1885, 
p.  21.) 

CompositioiL  This  salt,  which  used  to  be  considered  a  sesquicarbonate  of 
ammonium  of  the  formula  2(C0,(NHJH)  +  CO.(NHJ,+  H,0,  is  now  generally 
recognized  as  a  mixture  of  either  one  or  two  mols.  of  acid  ammonium  carbonate, 


i 


176  Ammonii  Chrbonda. — Ammonii  Chloridvm.  pabt  I. 

f  ONH 

(NHJHCO3,  with  one  mol.  of  carbamate  of  ammonium,  GO  -j   ijd  ^-     When  ihe 

salt  is  dissolved  in  water,  the  reaction  given  above  converts  it  into  a  mixture  of 
aeid  and  neutral  carbonates,  and  when  water  of  ammonia  \b  added  in  sufficient 
amount,  it  converts  the  acid  carbonate  into  neutral  carbonate,  which  is  used  fre- 
quently as  a  laboratory  reagent,  or  by  passing  carbonic  acid  gas  into  a  solution  of 
the  commercial  salt,  the  whole  may  be  converted  into  acid  carbonate  or  bicarbonate. 

Hedical  Properties  and  TTses.  Locally  applied,  carbonate  of  ammonium  is  an 
irritant,  and  when  taken  internally  in  sufficient  amount  it  acts  as  an  irritant  poison. 
When  administered  in  therapeutic  doses  it  is  a  powerful  cardiac  stimulant,  acting 
not  so  rapidly  and  fiigaoiously  as  the  solutions  of  ammonia,  but  still  in  a  very  prompt 
and  temporary  manner.  It  is  employed  in  low  conditions  of  the  system  as  a  stim- 
ulant, but  it  should  always  be  remembered  that  its  influence  lasts  only  for  a  short 
time,  and  that  there  is  reason  for  believing  that  when  continuously  given  it  is  apt  to 
impair  the  crasis  of  the  blood.  It  is  probably  eliminated  in  part  by  the  lungs,  and 
certainly  is  a  stimulant  to  the  respiratory  centres.  It  seems  also  to  exert  some  in- 
fluence upon  the  pulmonary  mucous  membrane,  and  is  largely  employed  in  adynamio 
pneumonias  and  bronchitis,  in  the  last  stages  of  phthisis,  etc.  In  some  of  these  cases 
it  does  good  by  increasing  muscular  power  and  aiding  in  the  expulsion  of  the  sputa. 

Coarsely  bruised  with  the  addition  of  half  its  bulk  of  strongest  water  of  ammonia, 
and  scented  with  oil  of  lavender,  it  constitutes  the  common  smelling  salts,  so  much 
used  as  a  nasal  stimulant  in  syncope  and  hysteria.*  The  ordinary  dose  is  flve  grains 
0'33  Gm.),  given  in  mixture,  and  repeated  at  not  longer  intervals  than  two  hours, 
t  should  never  be  given  in  powder  or  in  pill,  on  account  of  its  vdatile  nature,  and 
its  irritant  action  on  mucous  membranes. 

Carbonate  of  ammonium  is  sometimes  employed  to  make  effervescing  draughts,  20 
grains  of  the  salt  requiring  for  this  purpose  6  fluidrachms  of  lemon-juice,  24  grains 
of  citric  acid,  or  25}  grains  of  tartaric  acid. 

Off.  Prep.  Ferri  et  Ammonii  Tartras ;  Liquor  Ammonii  Acetatis ;  Spiritns  Am- 
monias Aromaticus. 

Off.  Prep.  Br.  Bismuthi  Carbonas ;  Liquor  Ammonu  Aoetatb  Fortior ;  Spiritns 
Ammonise  Aromaticus. 

AMMONII  CHLORIDUM.  U.  flf.,  Br.     CUoride  of  Anrncrnkm. 

NH4  CI  ;  53*4.  (^M-MO'KI-I  ^LO'BI-nttM.)  NH4  CI;  bZ'i, 

Muriate  of  Ammonia,  Ammonium  Muriatioum  s.  Hydroohloratnm,  Cblornretnm  Ammonioum,  Sal 
Ammoniaoum,  Ammonia  Hydrochloras  s.  Murias;  Sal  Ammoniao,  Hydroehlorate  of  AmmoBiA- 
Hydrochlorate  d'Ammoniaqne,  Muriate  d'Ammoniaque,  Sel  AmmoniaOy  Ghlorure  d'Ammoninmy 
Clorure  d'Ammoninm  pur ;  Ammonium  Muriatioum  Depuratum,  Sal  Ammoniaoum  Depuratnm, 
Fr.;  Ammonium  Chloratum,  P.  O.;  Salmiak  Chlorammoninm ;  Reiner  (gerelnigter)  Salmiak,  (7./ 
Sale  Ammoniaoo,  /(./  Sal  Ammoniaco,  Sp. 

In  the  Pharmacopoeia  of  1870  both  the  crude  and  the  purified  chloride  of  ammo- 
nium were  officinal,  under  the  names  Ammonii  Chloridwn  and  Amm,(mx%  Chloridmm 
Purificatum.  The  Pharm.  1880  recognizes  but  one,  Ammonix  Chhridum,  but  i% 
transfers  this  title,  which  formerly  was  given  to  the  crude  sal  ammoniac,  to  the 
purified  salt  without  giving  a  process  for  preparing  it.f  It  originally  came  from 
Egypt,  where  it  was  obtained  by  sublimation  from  the  soot  resulting  from  the 
burning  of  camels'  dung,  which  is  used  in  that  country  for  fuel,  and  it  is  still  to  be 

*  In  Mounsej's  recipe  for  the  Englieh  Preaton  taltt,  the  essence  to  be  added  to  the  carbonate  ii 
made  as  follows.  Take  of  oil  of  oloyes  ^ss ;  oil  of  lavender  3j  ;  oil  of  bergamot  ^iias ;  strongcir 
water  of  ammonia  (sp.  gr.  0*880)  f  ^x.  Bfiz.  The  bottles  are  to  be  filled  with  oarbonate  of  ammonium, 
half  with  the  salt  coarsely  bruised,  and  the  remainder  with  it  in  fine  powder;  and  then  as  much  of 
the  above  essences  as  the  salt  will  absorb  is  to  be  added.  (P.  J.  Tr.,  xiii.  628.) 

t  The  process  (Pharm.  1870)  for  purifying  sal  ammoniae  is  here  given  at  fonad  in  14tk  ^d. 

U.S.  D. 

"  Take  of  Chloride  of  Ammonium,  in  small  pieces,  fioenfy  iroyQunee9;  Water  of  Ammonia  ftm 
fluidraehmM;  Water  two  pinU.  Dissolve  the  (Jhloride  of  Ammonium  in  the  Water,  in  a  porcelain 
dish,  with  the  aid  of  heat;  add  the  Water  of  Ammonia,  and  continue  the  heat  for  a  ihort  time; 
filter  the  solution  while  hot,  and  evaporate  to  dryness,  with  oonstant  itirring,  at  a  modentie  h«at, 
until  it  granulates."  U.  S.  1870. 

The  object  of  this  process  is  to  free  the  drug  from  chloride  of  iron,  whioh  is  a  frequent  impurity 
of  the  crude  salt,  derired  from  the  subliming  vessels. 
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found  io  the  Indian  baxaars  in  an  impure  state,  as  it  has  been  obtained  from  the 
nnbumt  extremity  in  the  interior  of  brick- kilns  in  which  camels^  manure  is  used 
for  fuel.  It  has  long  been  known  in  China,  where  it  is  obtained  from  the  water 
of  certain  Tolcanio  springs,  and  exists  in  commerce  in  various  states  of  purity.  It 
18  found  in  the  fumeroles  of  YesuYius,  Etna,  Hecla,  and  other  volcanoes,  as  well  as 
in  the  cracks  and  fissures  in  recent  lava  streams. 

PteparatioiL  At  present  chloride  of  ammonium  is  derived  from  two  principal 
sources,  the  ammoniacal  liquor,  called  ffOM  liquor,  found  in  the  condensing  vessels 
of  coal-gas  works,  and  the  brown,  fetid  ammoniacal  liquor,  known  under  the  name 
of  haHe-qnntj  which  is  a  secondary  product,  obtained  from  the  destructive  distilla- 
tion of  bones,  in  the  manufacture  of  bone-black.  These  two  liquors  are  the  chief 
sources  of  ammoniacal  compounds ;  for  they  are  both  used  to  procure  chloride  of 
ammonium,  and  this  salt  is  employed  directly  or  indirectly  for  obtaining  all  the 
other  salts  of  ammonia.  Other  sources  are  stale  urine,  coal  soot,  guano,  peat,  and 
bituminous  schist 

Gas  liquor  contains  carbonate,  cyanide,  sulphide,  and  sulphate  of  ammonium, 
bat  principally  the  carbonate.  It  is  saturated  with  sulphuric  acid,  and  the  solution 
obtained,  after  due  evaporation,  furnishes  brown  crystals  of  sulphate  of  ammonium. 
These  are  then  sublimed  with  chloride  of  sodium  in  iron  pots,  lined  with  clay,  and 
furnished  with  a  leaden  dome  or  head.  By  the  mutual  action  of  the  sulphate, 
water,  and  chloride,  there  are  formed  chloride  of  ammonium  which  sublimes,  and 
sulphate  of  sodium  which  remains  behind.  Thus  (NH^)^04  and  (NaCl),  become 
(NH^Cl),  and  Na^O^.  Sometimes,  instead  of  the  ammonia  of  the  gas  liquor 
being  first  converted  into  the  sulphate,  it  is  made  at  once  into  chloride  by  the  addi- 
tion of  hydrochloric  acid  or  chloride  of  calcium.  When  chloride  of  calcium  is- 
employed,  the  chief  reaction  takes  place  between  carbonate  of  ammonium  and  the 
chloride,  whereby  chloride  of  ammonium  is  formed  in  solution,  and  carbonate  of 
calcium  precipitated.  The  solution  is  duly  evaporated,  whereby  brown  crystals  of 
the  chloride  are  obtained^  These,  after  having  been  dried,  are  purified  by  sublima- 
tion in  an  iron  subliming  pot,  coated  with  a  composition  of  clay,  sand,  and  charcoal,. 
and  covered  with  a  dome  of  lead.  These  pots  are  sometimes  sufficiently  large  to 
hold  five  hundred  pounds.  ''A  gentle  fire  is  kept  up  under  the  subliming  pot  for 
seven  or  eight  days,  wheu,  the  dome  having  cooled  down,  and  the  sal  ammoniao 
somewhat  contracted,  so  as  to  loosen  from  the  sides,  the  dome  is  thrown  off  frouk 
the  iron  pot,  and  about  two  or  three  hundred  weight  of  white,  semi-transparent  salv 
ammoniac  are  knocked  off  in  cakes."  (Pereira,  Mat.  Afed,,  3d  ed.,  p.  446.) 

In  the  destructive  distillation  of  bones  for  making  bone-black,  the  distilled  prod* 
oots  are  the  bone-spirit  already  mentioned,  being  chiefly  an  aqueous  solution  of 
carbonate  of  ammonium,  and  an  empyreumatio  oil,  called  animal  oil.  Chloride  o^ 
ammonium  may  be  obtained  from  the  bone-spirit  in  the  manner  just  described  f5r 
procuring  it  frt)m  gas  liquor.  Sometimes,  however,  the  sulphate  of  ammonium  it 
not  made  by  direct  combination,  but  by  digesting  the  bone-spirit  with  ground  plaster 
of  Paris.  By  double  decomposition,  sulphate  of  ammonium  and  carbonate  of  cal* 
ciom  are  formed.  The  sulphate  of  ammonium  is  then  converted  into  the  chloride 
by  niblimation  with  common  salt  The  chloride  "  may  be  formed  by  neutraliriag 
hydroehloric  acid  with  ammonia  or  carbonate  of  ammonium,  and  evaporating  to  dry- 
nefls."  Br. 

Other  processes  have  been  proposed  or  practised  for  obtaining  chloride  of  an- 
moniiim.  For  an  account  of  the  manufacture  of  ammoniacal  salts,  and  for  a  list  of 
the  patents  issued  in  Great  Britain,  since  1827,  for  their  preparation,  the  reader  is 
referred  to  the  F.  J.  Tr.  (xii.  29,  63,  and  113). 

Commeroial  History.  Nearly  all  the  chloride  of  ammonium  used  in  the  UtaHed 
States  is  obtained  from  abroad.  Its  commercial  varieties  are  known  under  the  names 
of  the  crtide  and  refined.  The  crude  is  imported  from  Calcutta  in  chests  contain- 
ing from  350  to  400  pounds ;  and  is  consumed  almost  exclusively  by  coppersmiths 
and  other  ardaans  in  brass  and  copper,  being  employed  for  the  purpose  of  keeping 
the  metallic  surfaces  bright,  preparatory  to  brazing.  The  refined  comes  to  ue^esr 
cfauiTely  from  England,  packed  in  casks  containing  from  5  to  10  cwt. 
12 
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Properties.  Commercial  cbloride  of  ammonium  is  a  white,  translaoeDt,  tough, 
fibrous  salt,  ocourring  in  large  cakes,  about  two  inches  thick,  convex  on  one  side  and 
concave  on  the  other,  due  to  the  shape  of  the  dome  of  the  subliming  apparatus :  the 
pieces  frequently  are  tinged  on  the  surface  with  iron  stains,  owing  to  the  contact 
with  the  iron  dome.  It  has  a  pungent,  saline  taste,  but  no  smell.  Its  sp.  gr.  is 
1*45.  This  salt  is  very  difficult  to  powder  in  the  ordinaiy  way.  Its  pulverization, 
however,  may  be  readily  effected  by  making  a  boiling  saturated  solution  of  the  salt, 
and  stirring  it  as  it  cools.  The  salt  is  thus  made  to  granulate,  and  in  this  state, 
after  having  been  drained  from  the  remaining  solution  and  dried,  may  be  easily 
powdered.  At  a  red  heat  it  sublimes  without  decomposition,  and  without  residue, 
tizposed  to  a  damp  atm9ephere  it  becomes  slightly  moist  It  has  the  property  of 
increasing  the  solubility  of  corrosive  sublimate  in  water.  It  is  decomposed  by  the 
strong  mineral  acids,  and  by  the  alkalies  and  alkaline  earths ;  the  former  disengaging 
hydrochloric  acid,  the  latter  ammonia,  both  sensible  to  the  smell.  Chloride  of  am- 
monium is  usually  employed  for  obtaining  gaseous  ammonia,  which  is  conveniently 
disengaged  by  lime.  It  is  incompatible  with  acetate  of  lead  and  nitrate  of  silver, 
producing  precipitates  respectively,  of  the  chlorides  of  lead  and  silver. 

Chloride  of  ammonium  is  little  subject  to  adulteration.  If  not  entirely  volatiliied 
by  heat  and  soluble  in  water,  it  contains  impurity.  Still,  as  ordinarily  prepared,  it 
contains  ferrous  chloride.  This  metal  may  be  detected  by  boiling  a  small  portion 
of  a  saturated  solution  of  the  salt  with  a  drop  or  two  of  nitric  acid,  and  then  adding 
ferrocyanide  of  potassium,  when  the  characteristic  blue  color  occasioned  by  iron  will 
be  produced.  If  the  salt  is  entirely  volatilized  by  heat,  and  yet  produces  a  precipi- 
tate with  chloride  of  barium,  the  presence  of  sulphate  of  ammonium  is  indicated. 
The  description  and  tests  of  the  officinal  purified  enlt  are  as  follows. 

**  A  snow-white  crystalline  powder,  permanent  in  the  air,  odorleM,  having  a  eooU 
ing  saline  taste  and  a  slightly  acid  reaction.  Soluble  in  3  parts  of  water  at  15°  C. 
(59°  F.)  and  in  1*37  parts  of  boiling  water ;  very  sparingly  soluble  in  alcohol.  On 
ignition,  the  salt  volatilizes,  without  charring,  and  without  leaving  a  residue.  The 
aqueous  solution  of  the  salt,  when  heated  with  potassa,  evolves  vapor  of  ammonia. 
Test-solution  of  nitrate  of  silver  added  to  the  aqueous  solution  previously  acidulated 
with  nitric  add,  produces  a  white  precipitate  soluble  in  ammonia.  The  aqueous 
solution  of  the  salt  should  remain  unaffected  by  diluted  sulphuric  acid  (abs.  of 
barium),  hydrosulphuric  acid,  or  sulphide  of  ammonium  (metds),  and,  after  being 
acidulated  with  hydrochloric  acid,  it  should  not  be  rendered  turbid  by  test-solution 
of  nitrate  of  barium  (sulphate).  A  one  per  cent,  aqueous  solution  should  not  be 
rendered  blue  by  test-solution  of  ferrocyanide  of  potassium  (iron)."   U.  S. 

Composition.  Chloride  of  ammonium  consists  of  one  atom  of  chlorine  and  one 
of  ammonium,  (NH  J  ==  NH^Cl.  Viewed  as  hydrocMorate  of  ammoma  or  naariaU 
of  ammonium^  it  is  composed  of  one  mol.  of  hydrochloric  acid  36*5,  and  one  of  am- 
monia 17=53*5. 

Xedical  Properties.  Chloride  of  ammonium  has  the  stimulant  properties  of 
ammonia,  and  probably  differs  little  in  its  physiological  powers  from  the  carbonate, 
but  it  is  believed  by  many  to  bo  less  fugacious  in  its  action,  and  to  be  less  stimulant 
to  the  circulation  than  is  the  latter  salt.  Clinical  experience  has  also  led  to  a  some- 
what particular  use  of  it  in  diseases.  It  is  one  of  the  most  employed  of  the  stimu- 
lant expectorants  in  the  advanced  stages  of  acute  bronchitis  and  in  chronic  bronchitis, 
also  in  catarrhal  pneumonia.  It  has  been  very  highly  recommended  of  late  years 
in  chronic  hepatic  torpor  and  engorgement,  and  even  in  acute  hepatitis,  by  Dr.  W. 
Stewart,  who  gives  20  grains  of  it  three  times  a  day,  and  continues  its  use  for  wec^ 
We  have  seen  catarrhal  jaundice  apparently  very  much  benefited  by  it  Many  yean 
ago  it  was  a  favorite  remedy  as  a  resolvent  in  chronic  glandular  enlargements,  but 
at  present  is  rarely  so  employed.  There  is  much  testimony  as  to  the  value  of 
chloride  of  ammonium  in  various  obscure  nervous  affections,  especially  hemicrania, 
ovaralgia,  dysmenorrhoea,  sciatica,  and  various  other  neuralgic  disorders.  The 
usual  expectorant  dose  of  the  chloride  is  5  to  10  grains  (0'33-0*65  Om.)  every  two 
hours,  administered  in  sweetened  mucilage ;  but  formeriy  in  prostatic  and  other 
glandular  enlargements  it  was  recommended  to  increase  the  dose  until  half  an  onnos 
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a  day  was  ingested.  When  such  amounta  are  given,  the  remedy  is  prone  to  produce 
disordered  digestion,  a  miliary  eruption,  profuse  sweats,  and  scorbutic  symptoms. 

Externally,  chloride  of  ammonium  is  used  in  solution,  as  a  stimulant  and  resol- 
Tent,  in  contusions,  indolent  tumors,  etc.  An  ounce  of  the  salt,  dissolved  in  nine 
fluidoQnoeB  of  water  and  one  of  alcohol,  forms  a  solution  of  convenient  strength. 
When  the  scdution  is  to  be  used  as  a  wash  for  ulcers,  or  an  injection  in  leucorrhosa, 
it  ahoold  not  contain  more  than  from  one  to  four  drachms  of  the  salt  to  a  pint  of 
water.  Such  a  solution,  with  addition  of  wine  of  opium,  had  been  advantageously 
employed  by  M.  Guinau  de  Mussy  in  milky  engoi^ement  and  scrofulous  swellings 
of  the  breast,  being  applied  upon  cataplasms.  A  case  of  decided  senile  gangrene  in 
a  woman  of  83  has  been  recorded,  in  which  the  immersion  of  the  feet  in  a  pedilu* 
vium  consisting  of  half  a  pound  of  chloride  of  ammonium  dissolved  in  water,  afforded 
relief  in  two  hours ;  and,  being  followed  by  fomentations  with  the  same  solution, 
resulted  in  cure.  (^Annuaire  de  ThSrap.f  1868,  p.  105.) 

The  vapor  of  chloride  of  ammonium  has  been  administered  by  inhalation,  employed 
several  times  a  day,  in  chronic  catarrh,  with  marked  advantage,  by  Dr.  Gieseler,  of 
Germany.  Dr.  Hermann  Beigel,  of  London,  strongly  recommends  its  inhalation  in 
the  Basoent  state,  resulting  from  a  mixture  of  the  two  gases  composing  it.  Three 
bottles  are  used,  one  containing  water  of  ammonia,  the  second  an  equivalent  quan* 
tity  of  liquid  hydrochloric  acid,  and  the  third  half  filled  with  water,  connected  with 
the  first  two  by  tubes,  and  supplied  itself  with  a  tube  for  inhalation.  By  inhalation 
the  patient  draws  the  two  gases  from  their  respective  bottles  into  the  third,  where 
they  combine  to  form  the  chloride  of  ammonium,  which  is  freed  from  any  excess  of 
either  gas  by  the  water.  The  greater  or  less  force  of  the  inspiration  will  determine 
the  depth  to  which  the  medicine  will  penetrate ;  and  this  will  depend  on  the  part 
of  the  respiratoiy  passages  specially  affected.  (Lancet,  Oct  1867,  p.  512.)  Another 
mode  of  inhaling  chloride  of  ammonium  is  in  spray y  by  means  of  the  atomiser ; 
firom  10  to  20  grains  being  dissolved  for  the  purpose  in  a  fluidounce  of  water. 

QgF.  Prep,  Trochisci  Ammonii  Chloridi. 

Pharm.  Uses.  Br,  Liquor  Ammonias  Fortior ;  Liquor  Hydraigyri  Perchloridi. 

AMMONH  lODIDUM.  U.S.    Iodide  of  Ammmium. 

mSE*!;  144«6«  (AM-MO^iq.!  i-5d'i.dCm.)  KH4I;  144-6. 

lodare  d'Ammonlam,  Fr.;  Ammonium  Jodatum,  loduretum  Ammonicnm,  Jodammoniam,  0. 

No  process  is  given  in  the  Pharm.  1880  for  this  salt;  that  of  the  Pharm.  1870 
will  be  found  below.* 

This  salt  was  formerly  prepared  according  to  the  method  of  Mr.  Jno.  A.  Spencer, 
of  London,  the  formula  for  which  is  as  follows.  Add  to  a  portion  of  iodine,  placed 
in  a  flask  with  a  little  water,  a  solution  of  ammonium  sulphydrate,  until  the  mix- 
tare  loses  its  red  color,  and  is  turbid  from  the  separation  of  sulphur  only.  Shake 
the  flask,  which  causes  the  sulphur,  for  the  most  part,  to  agglomerate ;  and,  having 
poured  off  the  liquid,  boil  it  until  all  odor  of  sulphuretted  hydrogen  and  of  ammonia 
is  lost.  Then  filter  the  liquid,  and,  constantly  stirring,  evaporate  it,  first  with  a 
naked  flame  until  it  becomes  pasty,  and  then  in  a  water-bath  until  it  forms  a  dry 
salt.  In  1864  {A.  J.  P.,  May,  1864),  Dr.  Jacobson  proposed  a  plan  in  which  double 
deoompoeition  between  the  sulphate  of  ammonium  and  the  iodide  of  potassium  was 
brought  about  Mr.  James  F.  Babcock  (Proc.  A.  P.  A.,  1866)  stated  that  on  trial 
of  the  first  of  the  above  processes,  and  of  all  others  in  which  sulphuretted  hydrogen 
or  an  alkaline  sulphide  was  employed,  the  resulting  iodide  of  ammonium  retained  a 
portion  of  sulphur,  which  caused  its  color  to  change  with  time  to  yellow  and  ulti- 
mately to  brown,  and  rendered  it  unfit  for  the  accurate  preparations  required  in 

•  "  Take  of  Iodide  of  Potassium,  in  coarse  powder,  four  troyouneea;  Salphate  of  ^mmoniam, 
in  coarse  powder,  a  troyounce  [this  should  be  867  grains] ;  Boiling  Distilled  Water  hoo  fnid- 
otmee*  /  Aleofaol,  Water,  each,  a  ntfficitnt  quantify.  Mix  the  salts,  add  them  to  the  Boiling 
Water,  stir  we!!,  and  allow  the  mixture  to  oool ;  then  add  a  fluidounoe  of  Alcohol,  mix  well,  and 
f«doee  the  temperature,  by  a  bath  of  iced  water,  to  about  40°  ;  throw  the  mixture  into  a  cool  glass 
fonnel,  stopped  with  moistened  cotton,  and,  when  the  clear  solution  has  passed,  pour  upon  the  salt 
a  flnldonnoe  of  a  mixture  containing  two  parts  of  Water  and  one  part  of  Alcohol.  Lastly,  erap- 
orttte  the  loliition  rapidly  to  diyness,  itirring  ooostantly ;  and  preserve  the  reeidue  in  a  weU- 
■eoppadbotUe.*'  a.  ^9^1870. 
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photography.  Having  tried  also  other  formulas,  which  he  fowai  objectionable  on 
the  score  of  time,  cost,  etc.,  he  at  length  satisfied  himself  that  the  process  of  Dr. 
Jacobson  above  described  was  the  best  in  use,  and  with  slight  modifications  would 
yield  an  absolutely  pure  product. 

In  a  former  edition  of  the  Dispensatory  may  be  found  the  exact  process  finally 
adopted  by  Mr.  Babcock.  It  is  substantially  that  which  was  officinal  in  Pharm. 
1870,  and  is  in  dose  accord  with  that  of  Dr.  Jacobson.  The  object  of  the  first 
step  of  the  process  is  sufficiently  evident.  After  the  double  decomposition  has  oc- 
curred, the  alcohol  is  added  to  complete  the  precipitation  of  the  sulphate  of  potas- 
sium ;  the  pouring  of  alcohol  upon  the  cotton  filter  is  to  remove  completely  from 
the  sulphate  all  of  the  iodide.  As  made  by  this  process,  iodide  of  ammonium 
always  contains  a  minute  proportion  of  sulphate  of  potassium.  Charles  Rice 
(A. «/.  P.,  1873,  p.  249)  calls  attention  to  the  fact  that  the  process  officinal  in  TT.  S. 
Pharm.  1870  is  deficient  in  the  amount  of  sulphate  of  ammonium  required,  and 
therefore  wasteful  of  the  more  expensive  iodide ;  instead  of  one  ounce  of  sulphate 
of  ammonium  the  quantity  should  be  867  grains.  The  view  taken  by  Mr.  Rice, 
however,  is  that  the  reaction  takes  place  between  single  molecules  of  the  respective 
salts,  which  is  no  doubt  correct,  whereas  the  view  of  the  Pharmacopoeia  com- 
mittee was  that  two  mols.  of  the  iodide  reacted  with  one  of  sulphate  of  ammonium, 
2KI  -f  (NH,),SO,  =  K,SO,  +  2NH J. 

Properties.  Iodide  of  ammonium  is  *'  a  white,  granular  salt,  or  minute  crystalline 
cubes,  very  deliquescent,  and  soon  becoming  yellow  or  yellowish  brown  on  exposure 
to  air;  odorless  when  white,  but  emitting  a  slight  odor  of  iodine  when  colored,  having 
a  sharp,  saline  taste  and  a  neutral  reaction.  Soluble  in  1  part  of  water  and  in  9 
parts  of  alcohol  at  15^  C.  (59^  F.),  in  0*5  part  of  boiling  water,  and  in  3-7  parts 
of  boiling  alcohol.  When  heated  on  platinum  foil,  the  salt  evolves  vapor  of  iodine 
and  volatilizes  without  melting.  The  aqueous  solution  of  the  salt,  when  heated  with 
potassa,  evolves  vapor  of  ammonia.  If  disulphide  of  carbon  be  poured  into  the 
solution,  then  chlorine  water  added  drop  by  drop,  and  the  whole  agitated,  the 
disulphide  will  acquire  a  violet  color."  On  adding  to  1  Gm.  of  the  salt,  dis- 
solved in  20  C.c.  of  water  (with  a  few  drops  of  diluted  hydrochloric  acid),  5  or  6 
drops  of  test-solution  of  nitrate  of  barium,  no  immediate  cloudiness  or  precipitate 
should  make  its  appearance  (limit  of  sulphate).  If  1  Om.  of  the  salt  be  dissolved 
in  10  6m.  of  water  of  ammonia,  then  shaken  with  a  solution  of  1*3  Qm.  of  nitrate 
of  silver  in  20  Gm.  of  water,  and  the  filtrate  be  supersaturated  with  8  Gm.  of 
nitric  acid,  no  cloudiness  should  make  its  appearance  within  10  minutes  (abs,  of 
more  than  about  0*5  per  cent,  of  chloride  and  bromide)."  Ui  S,  Prof.  Prescott 
states,  in  connection  with  the  last  test,  that  it  is  based  on  the  careful  trial  tests  of  Blitz, 
who  *^  found  the  time  reaction  to  exclude  more  than  0-5  per  cent,  of  bromine  and 
chlorine,"  although,  as  the  test  stands,  it  would  theoretically  indicate  as  much  as  6  per 
cent,  (nearly)  of  chlorine.  But  the  dilution^  the  acid^  and  the  ihori  time  operate 
as  retarding  or  preventive  measures. 

100  parts  of  NHJ  require  of  AgNO,  117*3  parts. 
100  parts  of  NH^I  +  1  NH^Cl  require  of  AgNO,  119*38  parts. 
94  parts  of  NH  J  +  6  NH^Cl  require  of  AgNO,  128*91  parts. 
"A  one  per  cent,  aqueous  solution  should  not  be  colored  blue  by  test^solution  of  fer- 
rocyanide  of  potassium  (abs.  of  iron),  nor,  after  being  mixed  with  gelatinized  starch, 
should  it  assume  a  deep  blue  color  (limit  of  free  iodine).     1  Gm.  of  the  dried  salt, 
when  completely  precipitated  with  nitrate  of  silver,  yields,  if  perfectly  pure,  1*62 
Gm.  of  dry  iodide  of  silver."  U,  S.     The  salt  should  be  preserved  in  small  well- 
stopped  vials,  protected  from  the  light.     ^^  When  deeply  colored  it  should  not  be 
dispensed,  but  it  may  be  deprived  of  all  but  traces  of  free  iodine  by  washing  with 
stronger  ether  and  rapidly  drying."  U,  S. 

Hedical  Properties.  Iodide  of  ammonium  is  employed,  both  externally  and 
internally,  as  a  resolvent,  and  resembles  closely,  in  its  action,  iodine  and  iodide  of 
potassium.  Dr.  B.  W.  Richardson,  of  London,  has  prescribed  it,  in  the  dose  of 
from  one  to  three  grains,  with  considerable  success,  in  secondary  syphilis,  chronic 
rheumatism,  incipient  phthisis,  and  in  a  variety  of  forms  of  scrofulous  disorder, 
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attended  with  glandular  enlargements.  Dr.  Ricbardson  found  a  liniment,  made  by 
dissolving  half  a  drachm  of  the  iodide  in  an  ounce  of  glycerin,  very  efficacious  in 
enbirged  tonsils,  applied  every  night  with  a  large  camers-bair  brush,  and  his  practice 
has  been  followed  to  some  extent  by  other  members  of  the  profession.*  Externally, 
this  salt  has  been  used  as  a  substitute  for  iodide  of  potassium.  By  Dr.  Pennock  it 
is  considered  as  a  good  remedy  in  certain  cases  of  lepra  and  psoriasis,  in  the  form 
of  ointment,  applied  by  friction  in  the  quantity  of  half  an  ounce,  morning  and  even- 
ing. The  proportions  employed  are  from  a  scruple  to  a  drachm  of  the  salt  to  an 
ounce  of  lard ;  the  weaker  preparation  being  used  when  the  disease  b  recent,  the 
E^i>nger  when  it  is  chronic.  As  the  iodide  is  decomposed  by  the  air,  the  ointment 
should  be  kept  in  well-stopped  bottles.  For  internal  use,  the  dose  of  iodide  of  am- 
moniiun  is  from  three  to  five  grains  (0*2(M)'33  Om.). 

AMMONII  NITRA8.  U.S.,  Br.    NUrate  of  Amnumium. 

lIHiNOs;  80.  (AM-MO'K;-!  NI'TBXS.)  NfiiO,  NOs;  80. 

AmmoniflB  NitrMi  Br.,  1867  ;  Nitrate  of  Ammoiiia ;  Ammoniam  Nitrioum,  Nitrum  Flammans ) 
Aiotate  d'Ammoniaque,  Nitre  inflammftble,  Nitre  ammoniaoal,  Sal  ammoniaeal  nitreuz,  Fr.;  Sal- 
peteraaares  Ammon,  Ammonium,  Ammoniak,  (?. 

An  extraordinary  property  possessed  by  this  salt  of  absorbing  ammoniaeal  gas, 
and  giving  it  out  again  at  a  moderate  heat  unchanged,  renders  it  capable  of  useful 
pharmaoeutical  application ;  but  the  chief  cause  of  its  introduction  into  the  U.  S. 
rharmacopcsia  was  its  being  the  source  whence  nitrogen  monoxide  is  produced. 

Nitrate  of  ammonium  may  be  prepared  by  treating  commercial  ammonium  car- 
bonate by  nitric  acid  so  long  as  effervescence  takes  place,  or  to  saturation,  filtering, 
and  evaporating  the  solution.  By  careful  evaporation  and  slow  refrigeration,  the  salt 
may  be  obtain^  in  well-defined  crystals.  If  crystallized  after  rapid  concentration 
by  boOing,  and  sudden  cooling,  it  forms  long  flexible  and  elastic  threads.  If  the 
solution  be  heated  till  all  the  water  is  driven  off  and  the  fused  mass  kept  at  a  tem- 
perature not  exceeding  320^  F.  (160^  G.)}  the  commercial  fused  salt  is  produced. 
it  may  also  be  made  by  double  decomposition  between  solutions  of  ammonium  sul- 
phate and  potassium  nitrate. 

Properties.  "  Colorless  crystals,  generally  in  the  form  of  long,  thin,  rhombic 
prisms,  or  in  fused  masses,  somewhat  deliquescent,  odorless,  having  a  sharp,  bitter 
taste  and  a  neutral  reaction.  Soluble  in  05  part  of  water  and  20  parts  of  alcohol 
at  15^  C.  (59°  F.) ;  very  soluble  in  boiling  water  and  in  3  parts  of  boiling  alcohol. 
When  gradually  heated,  the  salt  melto  at  165°  C.-166°  C.  (329°  F.-331°  F.), 
and  at  about  185°  C.  (365°  F.)  it  is  decomposed  into  nitrous  oxide  gas  and  water, 
leaving  no  residue.  The  aqueous  solution  of  the  salt,  when  heated  with  potassa, 
evolves  vapor  of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  it  emits 
niftroiis  vapors."  U.  S. 

At  all  temperatures  between  —15°  C.  (5°  F.)  and  25°  C.  (77°  F.),  if  ex- 
posed to  a  current  of  dry  ammoniaeal  gas,  its  crystals  absorb  the  gas  and  melt, 
yielding  a  colorless  liquid,  which,  if  the  absorption  has  taken  place  at — 10°  C. 
(14^  F.),  contains  two  mols.  of  the  gas  for  each  mol.  of  the  salt,  and  would  be  rep- 
resented by  the  formula  NH^NOj-f  2NEI,.  It  is  not  frozen  by  a  mixture  of  salt 
and  snow.  Its  sp.  gr.  is  1*05.  Heated  moderately  it  boils,  with  loss  of  ammonia, 
and  is  changed  into  a  crystalline  mass,  containing  21*25  parts  of  the  gas  in  100  of  the 
salt  by  weight,  and  corresponds  with  the  formula,  NH^NO,  -f  NH„  thus  retaining 
ooe-half  the  gas  absorbed.  By  exposure  to  increased  heat,  this  loses  ammonia,  and 
at  80®  C.  (176°  F.)  has  been  reconverted  to  pure  nitrate  of  ammonium.  This 
preparation  may  be  used  for  obtaining  small  quantities  of  pure  ammonia,  when  wanted, 
by  exposing  it  to  a  gentle  heat  in  a  small  retort.  To  be  fit  for  this  purpose,  it  must 
be  kept  at  a  low  temperature.  (P.  J.  Tr.,  June,  1872.) 

•  Tbeodore  O.  Davia  (A.  J.  P.,  1877,  p.  305)  gives  a  formola  for  Liniment  of  Iodide  of  Am» 


hDl  f^vr.    Mix  the  soap  liniment  ivith  the  tincture  of  iodine,  and  add  the  aloohol  and  ammonia; 
ahakev  and  add  aloohol  to  make  1  pint.    Let  it  stand  two  or  three  daja  before  naing. 
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Tests.  "  THe  aqueous  solution,  when  acidulated  with  nitric  acid,  should  not  be 
rendered  cloudy  by  test-solutions  of  nitrate  of  silver  (chloride),  or  of  nitrate  of 
barium  (sulphate)."  U.  S. 

For  the  mode  of  preparing  nitrogen  monoxide  (hyponitrous  oxide)  or  nitrons 
oxide  gas  from  nitrate  of  ammonium,  the  reader  is  referred  to  the  article  on  Nitrogen 
Monoxide  in  Part  II.  of  this  work. 

AMMONII  PH08PHAS.   U.  S.,  Br.    PIu>sphate  of  Ammonium. 

(NHOsHPOa;  132.  (AH-MO^H  PHOsTHXS.)  2NH4  0,  ho,  POb;  182. 

Phosphate  of  Ammonia;  Ammoniam  Phosphorioum,  P.O.;  Phosphas  Ammonicas;  PhoBphate 
d'Ammoniaqae,  Fr.;  Phosphonaarei  Ammoniak,  G. 

This  salt  was  introduced  into  the  U.  S.  Pharmacopoeia  at  the  late  reyision  with- 
out a  process  for  making  it.  The  following  is  the  British  process.  "  Take  of  Diluted 
Phosphoric  Aoid  ttoenty  Jhiidounces ;  Strong  Solution  of  Ammonia,  a  sufficiency. 
Add  the  Ammonia  to  the  Phosphoric  Acid,  until  the  solution  is  slightly  alkaline, 
then  evaporate  the  liquid,  adding  more  Ammonia  from  time  to  time,  so  as  to  keep 
it  in  slight  excess,  and  when  crystals  are  formed  on  the  cooling  of  the  solution,  dry 
them  quickly  on  filtering  paper  placed  on  a  porous  tOe,  and  preserve  them  in  a 
stoppered  bottle.     rNHp.HPO^/'  Br. 

The  variety  of  pnosphoric  acid  employed  in  this  formula  is  the  tribasic,  which 
forms  three  salts  with  ammonia,  one  containing  three  atoms  of  ammonium  without 
basic  hydrogen,  which  is  called  the  neutral  phosphate,  the  second,  two  mols.  of 
ammonium  and  one  of  basic  hydrogen,  forming  an  acid  phosphate,  and  the  third, 
one  mol.  of  ammonium  and  two  of  basic  hydrogen,  forming  also  an  acid  phosphate. 
The  second  of  these  is  the  one  intended  by  the  U.  S.  and  Britbh  Pharmacopoeias, 
and  is  represented  by  the  formula  (NHJ^HPO^.  To  prepare  it,  a  constant  excess  of 
ammonia  must  be  maintained,  and  this  is  done  by  compliance  with  the  process,  if 
the  materials  are  of  due  strength.  Without  such  a  precaution,  more  or  less  of  the 
more  acid  phosphate  would  be  generated,  in  consequence  of  the  escape  of  the  alkalL 

Properties.  Hydrogen  di-ammonium  phosphate,  which  is  the  officinal  salt,  occurs 
in  "  colorless,  translucent,  monoclinic  prisms,  losing  ammonia  on  exposure  to  dry  air, 
without  odor,  having  a  cooling,  saline  taste  and  a  neutral  or  faintly  alkaline  reaction. 
Soluble  in  4  parts  of  water  at  15°  C.  (59®  F.),  in  0-5  part  of  boiling  water,  but  in- 
soluble  in  alcohol.  When  strongly  heated,  the  salt  fuses,  afterward  evolves  am- 
monia, and  at  a  bright  red  heat  is  wholly  dissipated.'^  U.  IS.  The  salt  commonly 
found  in  commerce  is  either  this  acid  phosphate,  or  a  mixture  of  the  two  acid  salts. 
The  officinal  salt  may  be  made  by  saturating  the  excess  of  acid  in  acid  phosphate  of 
calcium  by  means  of  carbonate  of  ammonium.  Phosphate  of  calcium  is  precipitated, 
and  phosphate  of  ammonium  obtained  in  solution,  which,  being  duly  ooncentrated 
by  a  gentle  heat,  affords  the  salt  in  crystals  upon  cooling.  The  method  of  obtain-  ' 
ing  the  acid  phosphate  of  calcium  is  given  under  the  head  of  phosphate  of  sodium. 
(See  Sodii  Phosphas.)  Phosphate  of  ammoniam  prepared  in  this  way  is  a  white 
salt,  crystallizing  in  six-sided  tables,  derived  from  oblique  quadrangular  prisms,  ef- 
florescent, insoluble  in  alcohol,  and  soluble  in  4  parts  of  cold  water.  The  solu- 
tion has  an  alkaline  somewhat  saline  taste,  and  an  alkaline  reaction,  and  gives  out 
ammonia  when  heated. 

The  other  acid  phosphate,  NH^H^PO^,  is  obtained  by  boiling  a  solution  of  dtber 
of  the  other  salts  so  long  as  ammonia  escapes,  and  then  crystallizing.  Its  crystals  are 
four-sided  prisms,  permanent  in  the  air,  of  an  acid  taste  and  reaction,  and  soluble  in 
5  parts  of  cold  water.  (Bridges.)  In  a  specimen  of  the  common  phosphate  of  ammo- 
nium of  commerce  which  came  under  our  notice,  we  recognized  both  the  tabular 
crystals  of  the  phosphate  with  two  mols.  of  ammonium,  having  a  saline  slightly  acrid 
taste,  and  neutral  in  reaction,  and  the  prisms  of  the  acid  salt,  with  a  sour  ana  saline 
taste  and  decided  acid  reaction. 

Tests.  "  The  aqueous  solution  of  the  salt,  when  heated  with  potaasa,  evolves 
vapor  of  ammonia.  Addition  of  test-solution  of  nitrate  of  silver  to  the  aqueous  solu- 
tion produces  a  canary-yellow  precipitate,  soluble  in  nitric  acid  and  in  ammonia. 
The  aqueous  solution  should  remain  unaffected  by  sulphide  of  ammoniun,  or,  after 
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being  acidulated  with  hydrocbloric  acid,  by  hydrosalpburic  acid  ^abs.  of  metals^, 
or  by  teat-Bolation  of  chloride  of  barinm  (sulphate).  When  acidulated  with  uitno 
acid,  it  should  not  be  rendered  turbid  by  test-solution  of  nitrate  of  silver  (chloride). 
2  6m.  of  the  salt  dissolved  in  water  and  precipitated  with  test-mixture  of  magne- 
flhun,  yields  a  crystallioe  precipitate,  which,  when  washed  with  diluted  water  of 
ammonia,  dried,  and  ignited,  should  weigh  1*68  Gm.*'  [T.  S»  This  quantitative 
test  is  intended  as  a  means  of  identifying  the  hydrogen  di-ammonium  salts.  The 
British  Pharmacopoeia  gives  the  following  quantitative  test.  '*  If  20  grains  be 
dissolved  in  water,  and  solution  of  ammonio-sulphate  of  magnesium  be  added,  a 
crystalline  precipitate  &lls,  which,  when  well  washed  on  a  filter  with  solution  of  am- 
monia, diluted  with  an  equal  volume  of  water,  dried,  and  heated  to  redness,  leaves 
16-08  grains."  Br.  The  residue  is  pyrophosphate  of  magnesium,  and  its  amount 
indicates  the  quantity  of  phosphoric  acid  contained  in  the  salt. 

Medieal  Prqpertief  and  ITses.  This  salt  was  first  brought  to  the  notice  of  the 
profession,  as  a  remedy  for  gout  and  rheumatism,  by  Dr.  T.  H.  Buckler,  of  Balti- 
more, in  a  paper  published  in  the  Am.  Joum,  of  the  Medical  Sciences  for  Jan. 
1846.  Since  the  publication  of  Dr.  Buckler's  paper,  several  practitioners,  both  in 
this  country  and  in  Europe,  have  employed  the  remedy  with  apparently  useful  re- 
sults in  chronic  gout,  and  certain  urinary  diseases.  The  dose  of  the  salt  is  from 
ten  to  forty  grains  (0*65-2  6  Om.),  three  or  four  times  a  day,  dissolved  in  a  table- 
spoonful  of  water. 

AMMONII  SULPHAS.  U.  S.  SuiphcUe  of  Ammonium. 

(NHtH  SO4;  133.  (^H-M0'N7-I  St^L'PHlS.)  NH«  0,  80i;  OS. 

Ammoniam  Salphnrionni,  Sal  Ammoninm  Secretum  Glaaberi;  Snlfate  d'AmmonUque,  Sel 
MorH  de  Olmaber,  IV./  Sehwefelaftores  Ammon,  Ammonium,  Ammoniak,  G, 

The  impure  salt  resulting  from  the  sublimation  of  gas  liquor  or  fetid  bone-spirit, 
saturated  with  sulphuric  acid,  b  submitted  repeatedly  to  solution  and  crystallisation 
until  obtained  pure,  or  the  gas  liquor  is  distilled  with  lime  and  the  gas  received  in 
sulphuric  acid,  which  yields  a  purer  product  Host  of  the  ammoniaoal  liquor  is 
worked  up  into  sulphate  of  ammonium  at  present.  According  to  Lunge  (  Ooal-  Ihr 
and  Ammonia^  2d  ed.,  1887,  p.  667),  the  annual  production  of  Great  Britain  and 
Ireland  is  100,000  tons ;  of  Germany,  10,000  tons ;  of  France,  1 2,500  tons ;  of  Holland 
and  Belgium,  about  3000  tons ;  and  of  the  United  States,  11,000  tons.  «<  Coloriess, 
transparent,  rhombic  prisms,  permanent  in  the  air,  odorless,  having  a  sharp,  saline 
taste  and  a  neutral  reaction.  Soluble  in  1*3  parts  of  water  at  15^  G.  (59^  F.)  and 
in  1  part  of  boiling  water ;  insoluble  in  absolute  alcohol,  but  slightly  soluble  in  alcohol 
of  sp.  gr.  0-617 ;  when  heated  to  about  140^  C.  (284''  F.),  the  salt  fusee,  is  gradu- 
ally d^omposed,  and  on  ignition  is  wholly  dissipated.  The  aqueous  solution  of  the 
salt,  when  heated  with  potassa,  evolves  vapor  of  ammonia.  With  test^«)lution  of 
ehloride  of  barium  it  yields  a  white  precipitate  insoluble  in  hydrochloric  acid.  A 
one  per  cent,  solution  of  the  salt  should  not  be  blackened  by  test-solution  of  sul- 
phide of  ammonium  (lead  and  iron),  nor,  when  acidulated  with  nitric  acid,  should  it 
be  rendered  more  than  opalescent  by  test-solution  of  nitrate  of  silver  (limit  of  chlo- 
ride).*' U.  S.  It  u  not  used  as  a  medicine,  but  entere  into  the  composition  of 
ammonia-alum  and  the  sulphate  of  iron  and  ammonium. 

AMMONII  VALERIANAS.  K  S.    Valerianate  of  Ammmmm. 

K04  CftHa  Oi;  119.  (^M-M^{-I  V^-Lfi-B{-A'N2S.)  NHtO.CioHoOs;  119. 

Yftl^riaiiAU  d'Ammoniaqoe,  Fr.f  BaldriaiiMuires  (ValeriajuMiurei)  Ammonium,  (?. 

A  process  for  preparing  this  salt  is  no  longer  officinal ;  that  of  the  Pharm.  1870 
Is  found  below.* 

*  ''Take  of  Valerianio  Aoid  /bur  flmdonmeet  f  Chloride  of  Ammoniam,  Lime,  eaoh,  afnffieimi 
mmoMUig,  From  a  mixture  of  Cmloride  of  Ammoniam,  in  coarse  powder,  and  an  equal  weight  of 
Lime,  prerioiulj  slaked  and  in  powder,  contained  In  a  suitable  vessel,  obtain  gaseous  ammonia, 
and  eause  it  to  pass,  first  througn  a  bottle  filled  with  pieces  of  Lime,  and  afterward  into  the  Va- 
lerian io  Add,  in  a  tall,  narrow,  glass  vessel,  until  the  Acid  is  neutralised.  Then  discontinue  the 
process,  and  set  the  yesset  asi&  that  the  Valerianate  of  Ammoniam  may  crystallise.  Lastly, 
break  the  salt  into  pieces,  drain  it  in  a  glass  fonnel,  dry  it  on  biboloos  paper^  and  keep  it  in  a 
weU-stopped  botUe.'^  U,S, 
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Valerianate  of  ammonium  was  a  new  officinal  of  the  U.  S.  Pharmacopoeia  of  1860 ; 
much  difficulty  was  experienced  by  manufacturing  chemists  in  procuring  a  crystallised 
valerianate  of  ammonium,  until,  after  a  series  of  experiments,  Mr.  B.  J.  Oew,  of  Phil- 
adelphia, ascertained  that  it  was  necessary  to  employ  the  monohydraied  valerianic 
acid,  as  the  ordinary  acid  with  three  mols.  of  water  could  not  be  successfully  used 
for  the  purpose.  The  officinal  formula  is  based  upon  that  of  Mr.  Grew,  published 
in  the  A.  J,  P.  (1860,  p.  109).  In  this  formula  the  monohydrated  valerianic  acid, 
procured  by  a  special  process  (see  Acidum  Valerianicum),  is  saturated  with  gas- 
eous ammonia  obtained  in  the  usual  manner  from  a  mixture  of  chloride  of  ammo* 
nium  and  lime.  The  saturation  is  known  to  have  been  effected  when  litmus  pap^ 
is  no  longer  acted  on.  During  the  operation  heat  is  developed  sufficient  to  prevent 
premature  crystallization,  and,  when  the  saturation  is  completed,  nothing  more  is 
necessary  than  to  allow  the  solution  to  cool.  Crystallization  soon  begins,  and  in  a 
few  hours  the  contents  of  the  vessel  become  a  nearly  solid  mass  of  crystals ;  these 
should  be  thoroughly  drained,  and,  without  unnecessary  exposure,  at  once  trans- 
ferred to  well-stoppered  bottles. 

Properties.  Thus  prepared,  valerianate  of  ammonium  is  in  snow-white,  pearly, 
four-sided,  tabular  crystals,  perfectly  dry,  of  an  offensive  odor  like  that  of  valerianic 
add,  and  a  sharp  sweetish  taste.  Instead  of  liauefying  whenever  exposed  to  the 
air,  as  happened  to  the  salt  formerly  procured,  it  undergoes  this  change  only  in  a 
moist  atmosphere,  and  effloresces  when  the  air  is  dry.  It  is  very  soluble  both  in 
water  and  alcohol.  Exposed  to  heat  it  is  in  great  measure  volatilized  unchanged ; 
but  a  small  portion,  by  giving  off  a  part  of  its  ammonia,  is  converted  into  the 
acid  valerianate.  Hager  (Pharm.  Cmtralb.y  1879,  p.  465)  states  that  commercial 
valerianate  of  ammonium  is  always  the  acid  salt,  as  is  proved  by  the  acid  reaction 
and  the  strong  rotation  of  the  crystals,  when  placed  upon  cold  water ;  the  neutral 
salt  is  only  obtained  with  difficulty,  is  in  prismatic  crystals,  and  is  easily  liquefied 
by  moderate  temperatures.  Its  formula  is  NH^C^H^O,.  "  The  aqueous  solution, 
if  heated  with  potassa,  evolves  vapor  of  ammonia,  and,  if  supersaturated  with 
sulphuric  acid,  separates  an  oily  layer  of  valerianic  acid  on  the  surface.  K  this 
mixture  be  neutralized  with  ammonia,  the  dear  liquid  should  not  be  rendered  deep 
red  by  test-solution  of  ferric  chloride  (abs.  of  acetate).  The  aqueous  solution,  when 
acidified  by  nitric  acid,  should  not  be  precipitated  bv  test-solution  of  nitrate  of 
barium  (sulphate),  nor  of  nitrate  of  silver  (chloride).     IL  S. 

Medical  Properties.  Valerianate  of  ammonium  b  not  poisonous.  Given  to 
dogs  in  the  dose  of  150  grains,  it  produced  no  inconvenience.  As  a  therapeutic 
agent  it  was  first  brought  to  the  notice  of  the  profession,  in  1856,  by  M.  D^at,  of 
Paris.  The  preparation  which  he  used  was  a  solution  of  valerianate  of  ammonium 
of  uniform  strength,  made  according  to  the  recipe  of  M.  Pierlot,  an  apothecary  of 
Paris,  which  had  been  extensively  given  to  the  epileptics  of  the  Salp^tri^re  and  the 
Bicetre.  Since  then  it  has  been  used  in  various  diseases,  principally  of  the  nervous 
system,  such  as  hysteria,  epilepsy,  chorea,  neuralgia,  and  is  certainly  useful  in 
various  mild  functional  nervous  afi'ections,  but  in  such  grave  maladies  as  epilepsy  it 
is  powerless.  The  dose  of  the  salt  is  from  two  to  eight  grains  (0*13-0-52  Om.), 
dissolved  in  water.  As  now  prepared,  it  may  be  made  into  pills  without  incon- 
venience ;  and,  properly  coated  so  as  to  conceal  their  disagreeable  odor,  they  are 
probably  the  best  form  for  the  administration  of  the  salt.  Pierlot' s  solution^  men- 
tioned above,  should  be  made  by  dissolving  a  drachm  of  valerianic  acid  in  thirty-two 
drachms  of  diBtilled  water,  saturating  the  solution  with  carbonate  of  ammonium, 
and  adding  to  the  salt  formed  two  scruples  of  the  alcoholic  extract  of  valerian. 
According  to  M.  Pierlot,  the  latter  addition  is  necessary  in  order  to  preserve  the 
preparation  from  change ;  for  a  simple  solution  of  the  ammoniacal  salt  is  rapidly 
decomposed.  It  will  keep  still  better  if  the  extract,  when  added  to  the  solution, 
be  mixed  with  a  fluidounce  of  diluted  alcohol,  while  but  24  drachms  of  distilled 
water  are  used,  so  as  to  preserve  the  measure.  The  solution  of  M.  Pierlot  is 
neutral,  of  a  brown  color,  and  a  strong  odor  of  valerian.  It  contains  l-25th  of 
its  weight  of  the  pure  salt.  The  dose  is  from  six  to  thirty  drops  (0*36-1*9  C.c.), 
given  in  water  or  on  a  lump  of  sugar.  (Ann,  de  Thhrap,^  1857,  p.  55.) 
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AMYGDALA  AMARA.  U.S.,  Br.    Bitter  Almond. 

"  The  seed  of  Amygd^os  communis,  var.  amara.  Linn^.     {NcU.  Ord.  Rosacea^, 

Amypdale«.)"   K/S. 

"  The  seed  of  the  bitter  almond  tree,  Prunns  Amjgdalas,  Stokes,  var.  amara. 
BaiUon  (Amygdalos  oommunb,  Lin.,  var,  amara.  D.  C.)*'*  Br, 

Amjgdkls  AmarsB,  P.  G.;  Semen  Amygdali  Amarom;  Amande  amdre,  Fr,;  Bittere  Mandeln,  0.; 
Mandorle  amar^  lu;  Almendra  amarga,  Sp. 

Bitter  Almonds.  These  are  smaller  than  the  sweet  almonds,  and  are  thus  described 
in  the  U.  S.  Pharmacopoeia.  "  About  one  inch  (25  m.m.)  long,  oblong  lanceolate, 
flattish,  covered  with  a  cinnamon-brown  scurfy  testa,  marked  by  about  sixteen  lines 
emanating  from  a  broad  scar  at  the  blunt  end.  The  embryo  has  the  shape  of  the 
seed,  is  white,  oily,  consists  of  two  plano-convex  cotyledons,  and  a  short  radicle  at  the 
pointed  end,  has  a  bitter  taste,  and,  when  triturated  with  water,  yields  a  milk-white 
emulsion,  which  emits  an  odor  of  hydrocyanic  acid."  They  have  the  bitter  taste 
of  the  peach  kernel,  and,  though  when  dry  inodorous  or  nearly  so,  have,  when 
triturated  with  water,  the  fragrance  of  the  peach  blossom.  They  contain  the  same 
ingredients  as  sweet  almonds,  and  like  them  form  a  milky  emulsion  with  water.  It 
was  formerly  supposed  that  they  also  contained  hydrocyanic  acid  and  volatile  oil,  to 
which  their  peculiar  taste  and  smell,  and  their  peculiar  operation  upon  the  system, 
were  ascribed.  It  was,  however,  ascertained  by  MM.  Robiquet  and  Boutron  that 
these  principles  do  not  pre-exist  in  the  almond,  but  result  from  the  reaction  of  water ; 
and  Wohler  and  liebig  proved,  what  was  suspected  by  Robiquet,  that  they  are  formed 
out  of  a  peculiar  substance  denominated  amygdalin,  which  is  the  characteristic  con- 
stituent of  bitter  almonds.  This  substance,  which  was  discovered  by  Robiquet  and 
Boutron  in  1830,  is  white,  crystallizable,  inodorous,  of  a  sweetish  bitter  taste,  un- 
alterable in  the  air,  freely  soluble  in  water  and  hot  alcohol,  very  slightly  soluble  in 
cold  alcohol,  and  insoluble  in  ether.  It  is  decomposed  by  the  action  of  dilute  acids 
or  in  the  presence  of  water  by  the  nitrogenous  ferments,  like  emulsin,  which  accom- 
pany it  in  the  bitter  almond.     The  reaction  is  as  follows : 

C-,H„NOu  -f  3H,0  =  2(C,H,,0,)  +  HON  +  C,H.O  +  H,0. 

Qi7rtalUK0d  Dextro-  Hydrocyanic    Oil  of  bitter 

amygdalln.  gluooie.  acid.  almondt. 

It  is  recognized  as  belonging  to  the  glucande  class,  compounds  which,  when  decom- 
posed by  dilute  acids,  alkalies,  or  ferments,  yield  glucose  and  some  other  characteristic 
decomposition  product.  They  may  be  considered  as  compound  ethers  of  glucose 
analogous  to  the  compound  ethers  of  glycerin  which  exist  in  the  fats  under  the  name 
of  glycerides.  Liebig  and  Wohler  give  the  following  process  for  obtaining  amyg- 
dalui,  in  which  the  object  of  the  fermentation  is  to  destroy  the  sugar  with  which  it  is 
associated.  Bitter  almonds,  previously  deprived  of  their  fixed  oil  by  pressure,  are  to 
be  boiied  in  successive  portions  of  alcohol  till  exhausted.  From  the  liquors  thus 
obtained  all  the  alcohol  is  to  be  drawn  off  by  distillation ;  care  being  taken,  near  the 
end  of  the  process,  not  to  expose  the  syrupy  reddue  to  too  great  a  heat  This  res- 
idue is  then  to  be  diluted  with  water,  mixed  with  good  yeast,  and  placed  in  a  warm 
ntoation.  After  the  fermentation  which  ensues  has  ceased,  the  liquor  is  to  be  filtered, 
evaporated  to  the  consistence  of  syrup,  and  mixed  with  alcohol.  The  amygdalin  is 
thus  precipitated  in  connection  with  a  portion  of  gum,  from  which  it  may  be  sepa- 
rated by  solution  in  boiling  alcohol,  which  will  deposit  it  upon  cooling.  If  pure,  it 
will  form  a  perfectly  transparent  solution  with  water.  Any  oil  which  it  may  contain 
may  be  separated  by  washing  with  ether.  One  pound  of  almonds  yields  at  least  120 
grains  of  amygdalin.  (^AntmL  der  Pharm.,  xxii.  329.)* 

Amygdalin,  mixed  with  emulsion  of  sioeet  almonds,  gives  rise,  among  other  prod- 
ucts, to  the  volatile  oil  of  bitter  almonds  and  hydrocyanic  add — ^the  emulsin  of  the 

*  Amygdalin  appears  to  be  extensivelj  diffused  in  plants,  having  been  notioed  not  onlj  in  the 
different  genera  of  the  AmygdalesB,  as  Amygdalutf  Ceramu,  and  Prunu*,  but  also  by  Wioke  in  vari- 
ons  Pomaces,  as  Pyru$  Malut,  Sorhua  Aucuparia,  Sorbua  hybridaf  Sorhut  torminalis,  Amtlanekier 
9mlgari»f  Ootoueaster  vnlgarit,  and  Cratmgu$  Oxyeantha,  {Ann.  der  Chem,  und  Pkarm.,  Ixxix.  70.)  It 
may  be  advantageously  procured  from  peaoh  kernels,  which  have  been  found  to  yield  80  grains  for 
«aeh  aroirdnpois  pound,  or  more  than  1  per  cent.  {A.  J.  P.,  xxvii.  227.) 
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sweet  almonds  acting  the  part  of  a  ferment,  by  causing  a  reaction  between  the  amyg- 
dalin  and  water ;  and  the  same  result  is  obtained  when  pure  emuhin  is  added  to  a 
solution  of  amygdalin.  It  appears  then  that  the  volatile  oil  and  hydrocyanic  acid, 
developed  in  bitter  almonds  when  moistened,  result  from  the  mutual  reaction  of 
amygdalin,  water,  and  emulsin.  Certain  substances  have  the  effect  of  preventing 
this  reaction,  as,  for  example,  alcohol  and  acetic  acid.  It  is  asserted  that  emolsia 
procured  from  other  seeds,  as  those  of  the  poppy,  hemp,  and  mustard,  is  capable 
of  producing  the  same  reaction  between  water  and  amygdalin,  though  in  a  leas 
degree.  QAimaL  der  Pharm,^  xxviii.  290.)  Amygdalin  appears  not  to  be  poison- 
ous when  taken  pure  into  the  stomach,  unless  there  be  emulsin  in  food  in 
stomach. 

Bitter  almonds  yield  their  fixed  oil  by  pressure,  and  at  the  present  time  this  oU  is 
an  article  of  commerce,  and  is  frequently  sold  as  oil  of  sweet  almonds,  being  pro- 
duced in  England  from  North  African  bitter  almonds ;  the  volatile  oil,  impregnated 
with  hydrocyanic  acid,  may  be  obtained  from  the  residue  by  distillation  with  water. 
(See  Oleum  Amygdals^  Amars^.) 

Confectioners  employ  bitter  almonds  for  communicating  flavor  to  the  syrup  of 
orgeat.  (See  Syrupm  Amggdalx.')  The  kernel  of  the  peach  possesses  similar  prop- 
erties, and  is  frequently  used  as  a  substitute.  It  has  been  ascertained  that  bitter 
almond  paste,  and  other  substances  which  yield  the  same  volatile  oil,  such  as  bruised 
cherry-laurel  leaves,  peach  leaves,  etc.,  have  the  property  of  destroying  the  odor  of 
musk,  camphor,  most  of  the  volatile  oils,  creasote,  cod-liver  oil,  the  balsams,  etc. ; 
and  M.  Mahier,  a  French  pharmacist,  has  employed  them  successfully  to  free  mor- 
tars and  bottles  from  the  odor  of  asafetida,  and  other  substances  of  disagreeable 
smell.  All  that  is  necessary  is  first  to  remove  any  oily  substance  by  means  of  an 
alkali,  and  then  to  apply  the  paste  or  bruised  leaves. 

If edioal  Properties  and  IJses.    .fSee  Amygdala  Dvlcu,) 

Off,  Prep,  Syrapus  AmygdalsB. 

Off,  Prep,  Br,  Oleum  Amygdalsa. 

AMYGDALA  DULCIS.   U.8,,Br.    Sweet  Almond. 

(A-MlfCKDA-L^   DtL'CJS.) 

"The  seed  of  Amygdalus  communis,  var,  dulcis.   Linn^.     (Nat,  Ord,  Rosa- 

0888,  AmygdalesB.)'*   U,  S,     "  The  ripe  seed  of  the  sweet  almond  tree,  Prunua 

Amygdalus,  Stokes,  var,  dulcis.     Imported  from  Malaga  and  known  as  the  Jordan 

Almond.*'  Br. 

AmygdaliB  Dalcee,  P,  O.;  Semen  Amjgdali  Dnloe ;  Amande  donoe,  Fr.;  Sttme  Mandeln,  €f./ 
Mandorle  doloi,  /(./  Almendra  duloe,  i^. 

Oen,  Ch,  Calyx  five-cleft,  inrerior.  Petah  five.  Drupe  with  a  nut  perforated 
with  pores.    WiUd. 

Amygdcdui  communis.  Willd.  ^.  Plant,  ii.  982  j  Woodv.  Med.  Bot.  p.  507, 
t.  183.  The  almond  tree  rises  usually  from  fifleen  to  twenty  feet  in  height^  and 
divides  into  numerous  spreading  branches.  The  leaves  stand  upon  short  footstalks, 
are  about  three  inches  long  and  three-quarters  of  an  inch  broad,  elliptical,  pointed 
at  both  ends,  veined,  minutely  serrated,  with  the  lower  serratures  and  petioles 
glandular,  and  are  of  a  bright  green  color.  The  flowers  are  large,  of  a  pale  red 
color  varying  to  white,  with  very  short  peduncles,  and  petals  longer  than  the  oalyx, 
and  Qsuidly  stand  in  pairs  upon  the  branches.  The  fruit  is  of  the  peach  kind,  with 
the  outer  covering  thin,  tou^,  diy,  and  marked  with  a  longitudinal  furrow,  where 
it  opens  when  fiitly  ripe.  Within  this  covering  is  a  rough  shell,  containing  the 
kernel  or  almond. 

There  are  several  varieties  of  this  spedes  of  Amygdalus,  difiering  chiefly  in 
the  sisEC  and  shape  of  the  fruit,  the  thickness  of  the  shell,  and  the  taste  of 
the  kernel.  The  two  most  important  are  Amygdalus  (commtirm)  dulcis  and 
Amygdalus  (communis)  amara,  the  former  bearing  sweet,  the  latter  bitter  almonds. 
Another  variety  is  the  /ragUis  of  De  Oandolle,  which  yields  the  paper-skelled 
almonds. 
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The  almond-tree  fa  a  native  of  Persia,  Syria,  and  Bari)ary,  and  is  very  ezten- 
me\j  cultivated  in  various  parts  of  the  south  of  Europe.  It  has  been  introduced 
into  the  United  States ;  but  in  the  northern  and  middle  sections  the  fruit  does  not 
usuallj  come  to  perfecdon.  We  are  supplied  with  sweet  almonds  chiefly  from 
Spain  and  the  south  of  Franco.  They  are  separated  into  the  soflrshelled  and 
hard-shelled,  the  former  of  which  come  from  Marseilles  and  Bordeaux,  the  latter 
from  Malaga.  From  the  latter  port  they  are  sometimes  brought  to  us  without  the 
shell.  In  British  commerce,  the  two  chief  varieties  are  the  Jordan  and  Valencia 
almonds,  the  former  imported  from  Malaga,  the  latter  from  Valencia.'*'  The  former 
are  longer,  narrower,  more  pointed,  and  more  highly  esteemed  than  the  latter.  The 
bitter  almonds  are  obtained  chiefly  from  Morocco,  and  are  exported  from  Mogador. 

Fropertias.  The  shape  and  appearance  of  almonds  are  too  well  known  to 
require  description.  Each  kernel  consists  of  two  white  cotyledons,  enclosed  in  a 
thin  yellowish  brown,  bitter  skin,  which  is  easily  separable  after  immersion  in  boil- 
ing water.  Deprived  of  this  covering,  they  are  called  blanched  almonds.  On  ex- 
posure to  the  air,  they  are  apt  to  become  rancid ;  but,  if  thoroughly  dried,  and  kept 
in  well-dosed  glass  vessels,  they  may  be  preserved  unaltered  for  many  years.  The 
two  varieties  each  require  a  separate  notice. 

Sweet  almonds  are  without  smell  when  blanched,  and  have  a  sweet,  very  pleasant 
taste,  which  has  rendered  them  a  fiivorite  article  of  diet  in  all  countries  where  they 
are  readily  attainable.  They  are,  however,  generally  considered  difficult  of  diges- 
tion. The  Pharmacopoeia  thus  describes  them.  "  Closely  resembling  the  bitter 
almond  (see  Amygdala  Amara\  but  having  a  bland,  sweetish  taste.  When  trit- 
urated with  water,  it  yields  a  milk- white  emulsion,  firee  from  the  odor  of  hydro- 
cyanic acid.**  U.  S.  By  the  analysis  of  M.  Boullay,  it  appears  that  they  contain, 
in  100  parts,  5  parts  of  pellicle,  54  of  fixed  oil,  24  of  albumen,  6  of  uncrystalliz- 
able  sugar,  3  of  gum,  4  of  fibrous  matter,  3*5  of  water,  and  0*5  of  acetic  acid 
eompridng  loss.  The  albumen  is  somewhat  peculiar,  and  is  called  emidiin.  It  may 
be  obtained  separate  by  treating  the  emulsion  of  almonds  with  ether,  allowing  the 
mixture,  after  frequent  agitation,  to  stand  until  a  clear  fluid  separates  at  the  bottom 
of  the  vessel,  drawing  this  off  by  a  siphon,  adding  alcohol  to  it  so  as  to  precipitate 
the  eoHilmn,  then  washing  the  precipitate  with  fresh  alcohol,  and  drying  it  under 
the  receiver  of  an  air-pump.  In  this  state  it  is  a  white  powder,  inodorous  and 
tasteless,  soluble  in  water,  and  insoluble  in  ether  and  alcohol.  Its  solution  has  an 
add  reaction,  and,  if  heated  to  100^  0.  (212^  F.),  becomes  opaque  and  milky,  and 
gradually  deposits  a  snow-white  predpitate,  amounting  to  about  10  per  cent,  of  the 
emulsin  employed.  (J..  J.  P.,  xxi.  354.)  Its  distinguishing  characteristic  is  that 
of  producing  certain  changes,  noticed  previously,  in  amygdalin,  which  property  it 
loses  when  its  solution  is  boiled,  though  not  by  exposure  in  the  solid  state  to  a  heat 
of  100°  C.  (212^  P.).  {Ibid.,  357.)  It  consists  of  nitrogen,  cariwn,  hydrogen,  and 
oxygen,  with  a  minute  proportion  of  sulphur,  and  is  probably  identical  with  the 
9ynapta$e  of  Bobiquet.  Mr.  L.  Portes  announced  the  discoveiy  of  cuparagin  in 
sweet  almonds.  (JVi  i?.,  January,  1877.)  The  fixed  oil  is  described  under  the  head 
of  Oleum  AmygdaUbj  to  which  the  reader  is  referred.  Sweet  almonds,  when 
nbbed  with  water,  form  a  milky  emulsion,  free  from  the  odor  of  hydrocyanic  acid, 
the  insoluble  matters  being  suspended  by  the  agency  of  the  albuminous,  mudlagi- 
nous,  and  saccharine  principles. 

Medical  PropertieB  and  ITses.  Sioeet  ahnonds  have  no  other  influence  on  the 
system  than  that  of  a  nutrient  and  demulcent  The  emulsion  formed  by  triturating 
them  with  water  is  a  pleasant  vehicle  for  the  administration  of  other  medicines,  and 
is  itself  nseftd  in  catarrhal  affections.  From  their  nutritive  properties,  and  the  ab- 
aenee  of  starch  in  their  composition,  they  are  much  used  in  the  diet  of  diabetic 
patients,  as  originally  recommended  by  Dr.  Pavy.  (  Guy's  Hosp.  Rep,,  1862,  p.  213.^ 
Bitier  cilmonds  are  more  active,  and  might  be  employed  with  advantage  in  pectoral 

*Ib  IMl,  Dr.  0«o.  B.  Wood  wu  informed,  when  at  Valencia,  that  the  thin,  paper-ehelled  al- 
■oadB  were  produced,  not  in  the  immediate  neighborhood,  but  ohiefly  in  the  Baleario  Islands,  and 
the  province  of  Alicante,  whence  they  are  sent  to  Valencia ;  and,  in  a  Journey  through  the  inte- 
rior from  Valencia  to  Alicante,  he  noticed  that  the  Almond>tree  was  very  abundant  in  the  region 
«f  the  latter  eity,  while  tJiere  were  oomparatiTely  few  near  the  former. 
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and  other  oompl'aints  to  which  hydrocyanic  acid  is  applicable.  In  some  pecsons 
almonds  produce  urticaria,  in  the  smallest  quantities.  Largely  taken,  they  have 
sometimes  proved  deleterious.  Landerer  mentions  the  case  of  a  lady,  who  was 
alarmingly  affected  by  a  bath,  made  from  the  residue  of  bitter  almonds  after  expres- 
sion of  the  fixed  oil.  (See  A,  J.  P.,  xxviii.  321.) 

Wohler  and  Liebig  propose,  as  a  substitute  for  cherry-laurel  water,  which  owes 
its  effects  to  the  hydrocyanic  acid  it  contains,  but  is  objectionable  from  its  unequal 
strength,  an  extemporaneous  mixture,  consisting  of  seventeen  grains  of  amygdalin, 
and  one  fluidounce  of  an  emulsion  made  with  two  drachms  of  9U)eet  almonds,  and  a 
sufficient  quantity  of  water.  This  mixture  contains,  according  to  the  above  named 
chemists,  one  grain  of  anhydrous  hydrocyanic  acid,  and  is  equivalent  to  two  fluid- 
ounces  of  fresh  cherry-laurel  water.  If  found  to  answer  in  practice,  it  will  have 
the  advantage  of  certainty  in  relation  to  the  dose ;  as  amygdalin  may  be  kept  any 
length  of  time  unaltered.  If  the  calculation  of  Wbhlcr  and  Liebig  is  correct  as  to 
the  quantity  of  acid  it  contains,  not  more  than  a  fiuidrachm  (3*76  C.c.)  should  be 
given  as  a  commencing  dose. 

Off,  Prep,  Mistura  Amygdalae ;  Syrupus  AmygdalsB. 

Off.  Prep,  Br,   Oleum  Amygdalae ;  Pulvis  Amygdalae  Oompositus. 

AMYL  NITKIS.   U.S.,  Br.    NUrite  of  Amyl. 

Ct  Hu»  NOs  ;  117.  (A'MtL  KI'TbIs.)  Cio  Hii  O^NOs ;  117. 

"A  liquid  produced  by  the  action  of  nitric  or  nitrous  acid  on  amylic  alcohol 
which  volatilises  between  262''  and  270''  F.  (or  about  128''  to  132"  C).  It  oon- 
sists  chiefly  of  nitrite  of  amyl,  C.H,jNO,.  It  should  be  stored  in  hermetically- 
sealed  vessels  or  in  well-stoppered  bottles,  and  in  a  cool  dark  place.'*  Br. 

Amylium  Niirosam,  Amylether  NitroBiu;  AsoUte  d' Amyl,  J^./  AmylNitrit,  0.;  Amylo-nitroiia 
Ether. 

This  substance,  which  was  discovered  by  M.  Balard  in  1844,  should  not  be  con- 
founded with  rdtrate  of  amyly  C^Hi^NO,,  which  is  not  used  as  a  medicine. 

Freparation.  Nitrite  of  amyl  may  be  prepared  by  passing  a  stream  of  nitrous 
acid  (hyponitrio  acid)  gas  through  purified  amylic  alcohol  at  a  temperature  of  132^^  G. 
(269*6"  F.),  or  by  acting  upon  amylic  alcohol  with  nitric  acid,  as  originally  suggested 
by  Balard.  The  alcohol  should  aJways  first  be  purified  according  to  the  method  of 
Hirsch  {A,  J.  P.,  1862,  pp.  139, 328),  by  agitating  with  an  equal  bulk  of  strong  solu- 
tion of  common  salt,  then  distilling  in  a  retort  with  a  thermometer,  collecting  what  comes 
over  between  125''  C.  (257"  F.)  and  140"  C.  (284"  F.),  and  redistillinff  this  unUl  it  has 
a  boiling  point  near  132"  C.  (269'6"  F.).  The  purified  alcohol  should  be  mixed 
with  about  an  equal  bulk  of  nitric  acid  in  a  capacious  glass  retort,  being  gradually 
heated  until  it  approaches  boiling,  when  the  fire  is  to  be  removed.  As  soon  as  a 
thermometer  inserted  into  the  tubulures  rises  above  100"  C.  (212"  F.)  the  receiver 
is  changed,  because  both  ethyl-amylic  ether  and  nitrate  of  amyl  at  such  tempera- 
tures come  over  freely  and  would  contaminate  the  product.  The  disUllate  obtained 
below  100"  C.  (212"  F.)  is  agitated  with  a  solution  of  carbonate  of  potassium,  and 
the  oily  liquid  which  separates  is  very  slowly  heated  in  a  clean  retort  to  96"  C. 
(204'8"  F.),  then  the  receiver  is  changed  and  the  distillate  collected  as  before,  until, 
the  thermometer  reaches  100"  C.  (212"  F.).  That  which  comes  over  between  the 
two  temperatures  is  pure  nitrite  of  amyl.  It  is  essential  to  this  process  that  in 
every  case  the  heating  be  very  gradual.  (J..  J.  P.,  1871,  p.  148.)  Allen  states 
(^Oommerc.  Org.  Anal.,  2d  ed.,  i.  p.  159)  that  the  use  of  nitric  acid  is  certain  to  re- 
sult in  the  formation  of  much  valeric  aldehyde  and  more  or  less  amyl  nitrate,  and  the 
boiling  point  of  the  former  of  these  bodies  precludes  the  possibility  of  subsequently 
separating  it  by  fractioning  the  crude  product.  He  therefore  prefers  the  pass- 
ing of  nitrous  acid  gas  into  purified  amyl  alcohol.  Prof.  Maisch  attempted  to 
produce  nitrite  of  amyl  by  Redwood*s  process  {A.  J,  P.,  1867,  p.  330)  for  the 
production  of  nitrous  ether,  substitutiDg  amylic  for  ethylio  alcohol.  He  found 
that  the  reactions  occurred  with  such  excessive  violence  as  to  render  the  prep- 
aration of  the  nitrite  in  this  way  impracticable.  Subsequently,  however,  Mr.  Al- 
fred Tanner  pointed  out  (P.  J.  Tr.,  Nov.  1871,  also  A.  J.  P.,  1872,  p.  21)  that 
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Prof.  Maisch  used  a  nearly  aoliydrons  amylio  alcohol,  and  that  the  reactions  are 
equally  violent  with  ethylio  alcohol  of  similar  strength.  He  finds  no  difficulty 
when  the  fusel  oil  is  diluted  with  water,  and  prefers  the  process,  especially  for 
the  production  of  the  drug  upon  a  small  scale.  Having  introduced  the  puri- 
fied amylic  alcohol  into  a  tubulated  retort  containing  copper  wire,  he  adds  one- 
tenth  of  its  bulk  of  strong  sulphuric  acid,  and  then  the  same  quantity  of  nitric 
acid,  previously  diluted  with  an  equal  bulk  of  water,  and  heats  gently  to  63^  C. 
(145'4^  F.).  At  this  temperature  the  reaction  commences,  and  goes  on  very  man- 
ageably, until  a  bulk  about  equal  to  double  the  quantity  of  nitric  acid  collects  in 
the  receiver.  The  chemical  movement  now  ceases,  and  the  temperature,  which  has 
risen  to  near  100^  C.  (212^  F.),  begins  to  fall.  More  dilute  nitric  acid  is  added, 
and  the  process  carried  out  as  before.  These  additions  are  repeated  until  the  amylio 
alcohol  is  exhausted,  which  is  known  by  the  appearance  of  red  fumes  in  the  retort. 
Toe  whole  product  is  washed  with  caustic  soda,  to  remove  hydrocyanic  and  other 
adds,  and  reetified  over  carbonate  of  potassium,  to  get  rid  of  moisture.  The 
portion  which  distils  over  between  95^  C.  (203**  F.)  and  100°  C.  (212**  F.)  is  me- 
dicinally puro  nitrite  of  amyl.  John  Williams  (  Year^Book  of  Pharmacy ^  1885) 
recommends  the  method  of  passing  nitrous  acid,  obtained  by  acting  upon  lump  ar- 
■enious  aoid  with  nitric  acid,  sp.  gr.  1-350,  into  purified  amylio  aJoonol  until  the 
latter  has  assumed  a  brownish-green  color,  the  product  is  then  washed  and  distilled 
fractionally;  the  distillate  under  100°  C.  and  105°  C.  amounted  to  nearly  95  per  cent. 
Mr.  D.  B.  Dott  (P.  J.  ^.,  Aug.  31,  1878)  called  attention  to  the  difficulties  in 
the  way  of  fixing  a  standard  boiling  point  for  nitrite  of  amyl,  and  Dr.  W.  H.  Greene 
(ii.  •/.  P.,  1879,  p.  65)  shows  that  nitropentane  (an  isomer  of  nitrite  of  amyl)  is 
almost  invariably  a  constituent  of  nitrite  of  amyl,  and  he  believes  that  commercial 
nitrite  of  amyl  is  frequently  put  upon  the  market  unrectified,  specimens  examined 
having  boiling  points  varying  from  70°  C.  ([158°  F.)  to  180°  C  (356°  F.). 

Properties,  ^  A  clear,  pale  yellowish  liquid,  of  an  ethereal,  fruity  odor,  an  aro- 
matic taste,  and  a  neutral  or  slightly  acid  reaction.  When  freely  exposed  to  the  air 
it  deoomposes,  leaving  a  large  residue  of  amyl  alcohol.  It  is  insoluble  in  water,  but 
soluble,  in  all  proportions,  in  alcohol,  ether,  chloroform,  bensol,  and  benzin.  Its  sp. 
gr.  is  0*872  to  0*874,  and  it  boils  at  about  96°  C.  (205°  F.),  giving  an  orange-col- 
ored vapor.  It  bums  with  a  fiiwn- colored  flame.  Warmed  with  excess  of  solution 
of  potassa  it  gives  the  odor  of  amyl  alcohol.  If  this  alkaline  mixturo  be  treated 
with  a  little  test-solution  of  iodide  of  potassium,  and  then  with  acetic  add  to  an  acid 
reaction,  there  is  an  immediate  separation  of  iodine,  and  on  the  addition  of  gelatin- 
ised starch  a  deep  blue  color  appears  (distinction  firom  nitrate).  It  should  romain 
transparent,  or  nearly  so,  when  exposed  to  the  temperature  of  melting  ice  (abs.  of 
water).  On  shaking  10  C.o.  of  Nitrite  of  Amyl  with  2  C.c.  of  a  mixture  or  1  part 
of  water  of  ammonia  and  9  parts  of  water,  the  liquid  should  not  redden  blue  litmus 
paper  (limit  of  free  acid).  Nitrite  of  Amyl  should  be  preserved  in  small  glass- 
stoppered  vials,  in  a  cool  and  dark  place."   IT,  S. 

Medical  Properties  and  XFses.  Owing  to  its  excessive  volatility  and  the  ease 
with  which  it  is  absorbed,  nitrite  of  amyl  acts  with  great  quickness  upon  the  organ- 
ism. As  early  as  1859,  Onthrie  investigated,  to  some  extent,  its  physiological  ac- 
tion ;  but  the  attention  of  the  profession  was  really  first  directed  to  the  drug  by  the 
researehes  of  Dr.  Richardson,  of  London,  in  1865.  Since  this  time  elaborate  studies 
of  its  physiological  action  have  been  made  by  various  investigators.  Want  of  space 
forbids  more  than  a  summarizing  of  them  in  this  book ;  for  a  full  account  the  reader 
is  referred  to  Dr.  H.  C.  Wood's  Treatise  on  Therapeutics.  When  inhaled  in  doses 
of  from  5  to  10  drops,  nitrite  of  amyl  produces  in  man  violent  flushing  of  the  face, 
aocompanied  with  a  feeling  as  though  the  head  would  burst,  and  a  very  excessive 
action  of  the  heart  Along  with  these  symptoms,  after  a  larger  quantity,  there  is  a 
sense  of  suffocation,  and  more  or  less  marked  muscular  weakness.  As  no  case  of 
serious  poisoning  from  nitrite  of  amyl  has  occurred  in  man,  for  a  further  knowledge 
of  its  action  we  are  dependent  upon  the  study  made  on  the  lower  animals.  In  dogs, 
rabbits,  cats,  etc.,  it  induces  effects  similar  to  those  occurring  in  man,  followed,  afler 
toxio  doees,  by  violently  hurried,  panting  respiration,  progressive  loss  of  muscular 
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power  and  of  reflex  activity,  and  finally  death  from  failure  of  respiradon ;  sensation  and 
conscionsness  being  preserved  to  the  last.  Althongh  the  frequency  of  the  pulse  oiay 
be  increased,  the  force  of  the  circulation  is  always  diminished.  This  decrease  of  the 
arterial  pressure  is  in  a  great  measure  due  to  a  dilatation  of  the  capillaries.  The  vaso- 
motor palsy  appears  to  be  chiefly  produced  by  a  direct  action  upon  the  ooats  of  the 
capillaries,  but  may  in  part  be  caused  by  an  influence  exerted  upon  the  vaso-motor 
centres.  The  cause  of  the  acceleration  of  the  pulse  has  not  been  made  out,  but 
there  is  some  evidence  for  the  belief  that  the  rise  is  due  to  a  depressing  action  upon 
the  inhibitory  cardiac  nerves,  and  it  is  also  possible  that  small  quantitiee  of  the  drug 
are  primarily  stimulant  to  the  cardiac  muscle. 

The  diminution  of  voluntary  movements  and  of  reflex  action  is  chiefly  owing  to 
a  powerful  depressing  influence  exerted  upon  the  spinal  centres,  although  the  drug 
does  act  to  some  extent  upon  both  motor  nerve  and  muscle,  lowering  their  functional 
activity.  Upon  the  perceptive  and  conscious  portions  of  the  nervous  system  nitrite 
of  amyl  has  almost  no  influence,  so  that,  as  already  stated,  both  consciousness  and 
sensation  are  preserved  in  poisoning  by  it  almost  to  the  dose. 

After  toxic  doses  the  animal  temperature  falls  to  a  most  remarkable  degree.  Very 
small  doses  produce  in  man  a  slight  (i^  F.)  temporary  increase  of  the  bodily  heat^ 
probably  caused  by  the  vascular  dilatation.  The  vapors  of  nitrite  of  amyl  outside 
of  the  body  have  a  very  extraordinary  power  of  checking  oxidation,  and  the  results 
of  numerous  experiments  seem  to  show  that  in  the  body  the  drug  lessens  very  de- 
cidedly the  chemical  interchanges.  With  the  exception  of  the  decrease  of  temper- 
ature, the  general  symptoms  produced  by  the  poison  do  not  seem  to  be  due  to  this 
lowered  oxidation,  but  to  a  direct  influence  exerted  upon  the  various  tissues. 

Locally  applied,  nitrite  of  amyl  causes  a  progressive  loss  of  power  in  every  highly 
organized  tissue ;  this  may  end  in  a  total  cessation  of  function,  but,  even  after  this, 
recovery  is  possible,  provided  the  poison  be  withdrawn  sufficiently  early. 

The  chief  indication  for  the  employment  of  nitrite  of  amyl  is  to  relax  spasm, 
either  of  the  vaso-motor  muscular  fibres  or  of  the  voluntary  or  involuntary  muscle& 
A  disease,  probably  associated  with  vaso-motor  spasm,  but  whose  pathology  is  not 
established,  in  which  experience  has  demonstrated  the  extreme  value  of  nitrite  of 
amyl,  is  angina  pectoris.  Immediate  and  great  relief  is  nearly  always  afforded, 
whether  the  heart-pain  is  or  is  not  connected  with  organic  cardiac  disease.  So  fiir 
as  experience  goes,  the  cautious  use  of  the  remedy  is  safe,  even  when  there  is  sevexB 
organic  cardiac  disease.  In  these  cases  it  should  always  be  administered  by  inha- 
lation. Experience  has  also  justified  the  use  of  the  drug  in  many  spasmodic 
diseases.  In  asthma  the  relief  is  oft^n  immediate ;  in  convulsions  occurring  after 
labor  the  nitrite  affords  quiet,  but  its  employment  is  dangerous,  on  account  of  its 
tendency  to  produce  uterine  relaxation  and  consequent  flooding.  In  spasmodic 
dysmenorrhoea  good  may  be  expected  fVom  its  use ;  in  tetanus  it  will  frequently 
temporarily  arrest  the  spasm  and  aid  other  remedies  in  obtaining  recovery;  ia 
strychnine  poisoning,  in  hysterical  convulsions,  indeed,  in  almost  any  convulsive  dis- 
order, much  is  to  be  expected  from  its  employment.  The  convulsive  stage  of  the 
ordinary  epileptic  paroxysm  is  so  short  that  the  nitrite  is  usually  not  available ; 
when,  however,  there  is  a  marked  epileptic  stasis  and  the  patient  passes  from  one 
convulsion  to  another,  the  drug  may  be  used  with  benefit.  In  those  cases  in  which 
there  is  an  aura  of  sufficient  length,  the  epileptic  attacks  may  be  arrested  by  the 
patient  carrying  in  the  pocket  a  tightly- corked  homoeopathic  vial  containing  five 
or  ten  drops  of  the  remedy,  and,  as  soon  as  the  aura  commences,  inhaling  deeply 
from  the  opened  mouth  of  the  bottle. 

Nitrite  of  amyl  is  generally  administered  by  inhalation,  usually  in  doses  of  frook 
three  to  five  drops,  although  much  larger  quantities  have  been  given  without  bad 
results.  The  rule  is  to  commence  with  three  drops  on  a  handkerchief  held  cloee  to 
the  nose,  and  then  gradually  to  increase  pro  re  natct.  The  handkerchief  shotdd 
always  be  withdrawn  so  soon  as  the  face  flushes  or  the  heart  begins  to  become  ex- 
cited, as  the  effects  always  increase  for  some  time,  even  if  no  more  be  inhaled.  The 
best  method,  however,  of  administering  the  very  volatile  liquid  is  by  the  use  of  the 
glass  pearls, — small  flask -shaped  vessels  containing  2,  5,  or  10  minims  of  the  nitrite; 
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tbese  are  crushed  in  a  handkerchief  or  towel  iirben  wanted  for  inhalation,  the  very 
thin  and  friable  glass  causing  no  ineonyenience.  The  drug  may  also  be  given  bj 
the  mouth,  in  doeesof  three  to  five  drops  (0-18-0*3  C.a)  on  sugar  or  dissolved  in 
ikohoL 

AMYLUM.  U.S.yBr.    Starch. 

(XM'y-LtJM.) 

"The  fecula  of  the  seed  of  Triticum  vulgare.  Villars.  {Nat  Ord.  GraminacesB.)" 
U.  S.  "  The  starch  procured  from  the  grains  of  common  wheat,  Triticum  sativum, 
Lean, ;  Triticum  vulgare,  VxUars  ;  maize,  Zea  mays,  Linn,^  and  rice,  Or}  za  sativa, 

Am jlam  Tritid ;  Wheat  Staroh,  E.;  F6oale  (Amidon)  de  Fromenty  de  BU,  Amidon,  Fr,;  St'&rk- 
mdil,  Stilrke,  £rallaiehJ,  WeisenatKrke,  (?.;  Amido,  /i.y  Almidon,  Sp. 

Starch  is  a  proximate  vegetable  principle  contained  in  most  plants,  and  especially 
abundant  in  the  various  grains,  such  as  wheat,  rye,  barley,  oats,  rice,  maize,  etc. ;  in 
other  seeds,  as  peas,  beans,  chestnuts,  acorns,  etc ;  and  in  numerous  rhizomes  and 
tuberous  roots,  as  those  of  the  potato  (^Solanum  tuberosum),  the  sweet  potato  (  Con-^ 
vohulus  Batatuti)j  the  arrow-root,  etc.  The  starch  is  always  in  the  form  of  grains, 
which  are  contained  within  the  parenchymatous  cells,  and  is  procured  by  reducing 
the  substances  in  which  it  exists  to  a  state  of  minute  division,  agitating  or  washing 
them  with  cold  water,  straining  or  pouring  off  the  liauid,  and  allowing  it  to  stand 
till  the  fine  fecula  which  it  holds  in  suspension  has  subsided.  This,  when  dried,  is 
starchy  more  or  less  pure,  according  to  the  care  taken  in  conducting  the  prooess.  The 
stareh  of  commerce  is  procured  chiefiy  from  potatoes  and  the  cheaper  grains. 

Stareh  is  white,  pulverulent,  opaque,  and,  as  found  in  the  shops,  is  usually  in  co* 
lumnar  masses,  and  produces  a  peculiar  sound  when  pressed  between  the  fingers. 
Its  spedfio  gravity  is  1*505  at  67^  F.  (Poyen.)  "  Under  the  microscope  appearing 
■8  grmnules,  mostly  very  minute,  more  or  less  lenticular  in  form,  and  indistinctly, 
concentrically  striated."  U,  8.  When  exposed  to  a  mobt  air,  it  absorbs  a  consider- 
able quantity  of  water,  which  may  be  driven  off  by  a  gentle  heat.  It  is  insoluble  in 
alcohol,  ether,  and  cold  water ;  but  unites  with  boiling  water,  which,  on  cooling,  forms 
with  it  a  soft  semi-transparent  paste,  or  a  gelatinous  opaline  solution,  according  to 
the  proportion  of  starch  employed.  The  paste  placed  on  folds  of  blotting-paper, 
renewed  as  they  become  wet,  abandons  its  water,  contracts,  and  assumes  the  appear- 
ance of  horn.  If  the  proportion  of  starch  be  very  small,  the  solution,  after  slowly 
depositing  a  very  minute  quantity  of  insoluble  matter,  continues  permanent,  and 
upon  being  evaporated  yiel<k  a  semi-transparent  mass,  which  is  partially  soluble  in 
tiHA  water.  The  starch  has,  therefore,  been  modified  by  the  combined  agency  of 
wato*  and  heat ;  nor  can  it  be  restored  to  its  original  condition.  Heating  with 
gltcial  acetic  add  to  100^  C,  or  glycerin  to  190°  C,  will  also  make  starch  soluble. 
"  Triturated  with  cold  water  it  gives  neither  an  acid  nor  an  alkaline  reaction  with 
testrpaper.  When  boiled  with  water,  it  yields  a  white  jelly  having  a  bluish  tinge, 
which,  when  cool,  acquires  a  deep  blue  color  on  the  addition  of  test-solution  of 
iodine."  U.S.  At  a  temperature  of  160"^  0.  (320"^  F.)  for  air-dried  starch,  and 
200"^  C.  (392''  F.)  for  starch  previously  dried  at  lOO''  0.,  it  is  changed  into  dextrin 
(British  gum),  and  at  200°  C.  (392°  F.)  to  215°  C.  (419°  F.)  forms  a  transparent 
fJBsed  mass,  which  consists  exclusively  of  dextrin  (^Payen)  ;  at  220°  0.  (428°  F.) 
to  230°  0.  (446°  F.)  it  undergoes  iiurther  change  and  yields  e\k\eAj  pyrodeoctriny 
a  brown,  tasteless,  and  odorless  compound,  readily  soluble  in  water,  insoluble  in  al- 
cohol and  ether.  (Oelis,  Ann.  Chim.  Phys.,  (3)  Hi.  388.) 

Composition  and  Nature.  The  formula  of  starch  is  generally  taken  as  C^HjoO., 
or  a  multiple  of  this.  Musculus,  in  1861,  showed  that  by  the  action  of  dilute  acids 
or  duutase,  starch  is  resolved  into  dextrin^  C^fi^O^^^y  and  dextrose,  (1H„0.,  so  that 
its  formula  b  most  probably  C^Hj^O^  or  (C,tl,pO^„  although  Pfeiffer  and  ToUens 
make  it  (C^H^o^^)*'  ^°^  Brown  and  Heron  say  the  molecule  contains  G„.  Iodine 
fiirms  with  starch,  whether  in  its  original  state  or  in  solution,  a  blue  compound ;  and 
the  tincture  of  iodine  is  the  most  delicate  test  of  its  presence.  The  color  varies  some- 
what according  to  the  proportions  employed.  When  the  two  substances  are  about 
equaly  the  compound  is  of  a  beautiful  indigo  blue  ]  if  the  iodine  u  in  excess,  it  is  black- 
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isb  blue ;  if  the  staroh,  violet  bine.  A  singular  property  of  the  iodide  of  Btarcb  is  that 
its  solation  becomes  colorless  if  heated  to  about  93*5^  C.  ^200°  F.),  and  afterwards 
recovers  its  bli^e  color  upon  cooling.  By  boiling,  the  color  is  permanently  lost,  whilst 
Puchot  states  that  certain  nitrogenised  organic  bodies,  as  albumen,  prevent  the  reac- 
tion of  iodine  on  starch  or  destroy  it  (iV.  J?.,  Npv.  1876.)  Alkalies  unite  with  starch, 
forming  soluble  compounds,  which  are  decomposed  by  acids,  the  starch  being  pre- 
cipitated. It  is  thrown  down  from  its  solution  by  lime-water  and  baryta-water, 
forming  insoluble  compounds  with  these  earths.  The  solution  of  subacetate  of  lead 
precipitates  it  in  combination  with  the  oxide  of  the  metal.  Starch  may  be  made  to 
unite  with  tannin  by  boiling  their  solutions  together ;  and  a  compound  results,  which, 
though  retained  by  the  water  while  hot,  is  deposited  when  it  cools.  By  long  boiling 
with  diluted  sulphuric,  hydrochloric,  or  oxalic  add,  it  is  converted  into  dextrin*  and 
glucose  or  grape  sugar.  A  similar  conversion  into  dextrin  and  glucose  is  effected 
by  means  of  a  principle  called  dtastaiej  discovered  by  MM.  Payen  and  Persos  in 
the  seeds  of  barley,  oats,  and  wheat,  after  germination.  (See  Hordeum.)  Strong  hy- 
drochloric and  nitric  acids  dissolve  it ;  and  the  latter,  by  the  aid  of  heat,  converts  it 
into  oxalic  and  malic  acids.  By  the  action  of  strong  nitric,  sulphuric,  or  crystal- 
lizable  acetic  acid,  used  with  certain  precautions,  the  starch  is  rendered  soluble,  and 
may  be  obtained  in  this  state  by  separating  the  acrd  by  means  of  alcohol.  {Chem. 
Oaz.,  Dec.  1,  1854,  p.  450.)  By  the  continued  action  of  concentrated  sulphurio 
acid  it  is  decomposed.  When  it  is  dissolved  in  strong  nitric  acid,  and  precipitated 
by  water,  a  white  powder  is  thrown  down,  called  a^loidin,  CgHj(N0,)05  (Braeonnot)^ 
in  which  one  atom  of  the  hydrogen  of  the  starch  is  replaced  by  one  group,  NO,,  fiir* 
nished  by  the  nitric  acid.  Mixed  with  hot  water  and  exposed  to  a  temperature  of 
27^  C.  rSO^  F.),  it  undergoes  chemical  changes,  which  result  in  the  formation  of 
several  distinct  principles,  among  which  are  sugar,  a  gummy  substance  (perhaps  dex* 
trtn),  and  a  soluble  modification  of  starch.  With  yeast,  starch  undergoes  the  vinous 
fermentation,  being,  however,  first  converted  into  sugar.  Mixed  with  cheese  and 
chalk  it  is  said  to  yield  alcohol  without  the  previous  saccharine  conversion.  (Ber- 
thelot,  Joum,  de  Fhann.,  3e  s4r.,  xxxii.  260.)  All  plants  which  contain  chlorophyll 
have  the  power  of  using  the  chemical  rays  of  sunlight  in  producing  irom  inorganic 
compounds  and  elements  a  substance  which  is  organic.  There  is  first  form^  ia 
the  centre  of  the  chlorophyll  granule  a  minute  speck,  which  is  believed  to  be  starch  ; 
this  new  starch  granule  is  incapable  of  solution,  but  by  conversion  into  sugar  or 
dextrin  is  rendered  soluble,  and  in  this  form  is  carried  in  the  juices  of  the  plant.  One 
of  two  destinies  there  awaits  it.  It  may  be  converted  into  the  permanent  compound 
cellulose  which  constitutes  the  woody  tissue,  or  it  may  be  reconverted  to  its  original 
form  and  be  deposited  in  some  part  of  the  plant.  These  stores  of  starch  are  usually 
accumulated  for  future  growth,  and  are  especially  seen  in  plants  which  flower  in  the 

*  Dextrin  is  a  substance  resembling  gum  in  appearance  and  properties,  but  differing  from  it  in 
not  affording  mucio  acid  bj  the  action  of  nitric  acid.  It  is  largely  dissolved  by  water,  hot  or  oold, 
and  forms  a  mucilaginous  solution,  from  which  it  is  precipitated  by  alcohol.  Large  quantities  of 
dextrin  are  now  ma^e  both  here  and  abroad,  and  employed  for  various  purposes  in  tbe  arta,  nnder 
the  name  of  artificial  aum.  It  is  found  in  the  market  in  the  form  of  mucilage,  in  that  of  a  white 
brilliant  powder,  and  m  small  masses  or  fragments  resembling  natural  gum.  According  to  M. 
Emil  Thomas,  it  may  be  distinguished  from  gum  arable  by  the  taste  and  smell  of  potato  oil  which 
it  always  possesses.  It  is  made  by  the  action  either  of  acids  or  of  diastase  on  starch.  For  par- 
ticulars as  to  the  manufacture,  the  reader  is  referred  to  a  paper  by  M.  Thomaa,  republished  in 
A.  J.  P.  (vol.  xix.  p.  284).  Rooent  researches  of  Nttgili  and  Musculus  seem  to  show  that  the  change 
of  starch  into  dextrin  takes  place  in  several  phases,  and  they  name  the  several  produots  oaty. 
lodextrin,  erythrodextrin,  aehrodextrin  a  and  fi.  For  a  fuller  account  of  these  products  see  Huae- 
mann,  Pjianzenstoffey  2d  ed.,  1882. 

Dextrin,  according  to  Payen,  is  converted  into  glucose,  through  the  action  of  diastase ;  but  tbe 
glucose  impedes  the  action  unless  removed ;  as,  however,  during  the  alcoholic  fermentation  tbe 
glucose  is  consumed,  no  obstacle  prevents  the  influence  of  diastase.  Hence  dextrin  by  oonvereion 
into  sugar  may  contribute  to  the  alcoholic  product.  {Joum,  ds  Pharm,,  4e  s^r.,  i.  8S3.) 

Adulteration  and  purijfieation  of  dextrin. — Commercial  dextrin  is  said  to  b^'  oocarionally  very 
impure.  Several  parcels,  analyzed  by  Dr.  H.  Hayes,  were  found  to  contain  an  average  of  about  45  per 
cent,  of  impurities,  consisting  mainly  of  insoluble  matter  with  sugar  and  water.  He  reoommend^ 
as  the  best  method  of  purifying  it,  to  dissolve  10  parts  of  the  impure  dextrin,  with  agitation,  in 
18  parts  of  distilled  water,  in  a  cylindrical  vessel;  to  decant  the  solution  when  it  has  beoome  <defltf 
on  standing,  and  mix  it  with  1*5  or  2  per  cent  of  alcohol  of  95.  The  liquid  is  then  decanted  from 
the  doughy  precipitate  formed,  which  is  dissolved  in  a  little  distilled  water;  and  the  solntion 
spread  on  glass  or  porcelain  plates  to  dry,  in  a  warm  place.  {A,  J.  P.,  1870,  p.  827.) 
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fOTiDg  before  the  leavefl  are  put  forth,  or  which  reproduce  the  species  without  seeding. 
When  the  potato  is  planted  bj  the  farmer,  the  starch  is  converted  into  a  soluble 
form,  passes  into  the  growing  "eje"  or  bud,  and,  as  cellulose,  forms  the  new 
shoot.  Different  opinions  have  been  held  as  to  the  precise  structure  of  the  starch 
granules.  The  one  first  adopted  is  that  they  consist  of  a  thin  exterior  coating,  and 
of  an  interior  substance ;  the  former  wholly  insoluble,  the  latter  soluble  in  water. 
The  former  constitutes,  according  to  M.  Payen,  only  4  or  6  thousandths  of  the 
waght  of  starch.  In  relation  to  the  interior  portion,  there  is  not  an  exact  coinci- 
dence of  opinion.  M.  Ou6rin  supposed  that  it  consisted  of  two  distinct  substances, 
one  soluble  in  cold  water,  the  other  soluble  at  first  in  boiling  water,  but  becoming 
insoluble  by  eyaporation.  Thus,  when  one  part  of  starch  is  boiled  for  fifteen 
minutes  in  one  hundred  parts  of  water,  and  the  liquid  is  allowed  to  stand,  a  small 
portion,  consisting  of  the  broken  teguments,  is  gradually  deposited.  If  the  solution 
be  now  filtered  and  evaporated,  another  portion  is  deposited  which  cannot  afterwards 
be  dissolved.  When  whoUy  deprived  of  this  portion,  and  evaporated  to  dryness, 
the  solution  yields  the  part  soluble  in  cold  water.  According  to  MM.  Payen  and 
Persoi,  the  interior  portion  of  the  globules  consists  only  of  a  single  substance,  which 
is  converted  into  the  two  just  mentioned  by  the  agency  of  water ;  and  Thenard  is 
indined  to  the  same  opinion.  An  appropriate  name  for  the  interior  soluble  portion 
of  starch  ia  amidtn,  which  has  been  adopted  by  some  chemists.  Starch,  in  its  per- 
fect state,  is  not  affected  hj  cold  water,  because  the  exterior  insoluble  t^uments 
prevent  the  aeoess  of  the  liquid  to  the  interior  portion ;  but,  when  the  pellicle  is 
broken  by  heat,  or  by  mechanical  means,  the  fluid  is  admitted,  and  the  starch  par- 
tially dissolved. 

Another  view  of  the  structure  of  the  starch  granule,  founded  on  microscopic  ob- 
servation, was  advanced  bv  Schleiden.  According  to  this  observer,  it  consists  of 
eoaoenbrio  layers,  all  of  which  have  the  same  chemical  composition ;  but  the  outer 
layers,  having  been  first  formed,  have  more  cohesion  than  the  inner,  and  are  conse- 
quently more  difficult  of  solubility.  The  rings  observed  upon  the  surface  of  the 
granules,  in  some  varieties,  are  merely  the  edges  of  these  layers ;  and  the  point  or- 
hylum  about  which  the  rings  are  concentrically  placed,  h  a  minute  hole,  through 
which  probably  the  substance  of  the  interior  layers  was  introduced.  (^Fharm,  Offi^ 
tralb.,  1844,  p.  401.) 

Mr.  J.  J.  Field  thinks  he  has  demonstrated  that  the  granule  consists,  as  at  first 
supposed,  of  an  interior  matter  surrounded  by  a  distinct  membranous  envelope. 
Having  saturated  some  oanna  starch  with  glycerin,  and  then  added  a  little  water,  an< 
endosmoee  of  the  thinner  outer  liquid  took  place  into  the  granules,  distending  them 
80  as  to  rupture  their  investing  membrane,  which  was  distinctly  visible,  under  the 
mierosGope,  in  longitudinal  wrinkles.  The  concentric  rings  he  thinks  nothing  more 
than  folds  of  the  membrane,  produced  probably  by  the  contraction  of  the  granules. 
(P.  J.  Tr.y  xiv.  253.) 

The  tegnmentary  portion  of  starch,  for  which  the  name  of  amylin  has  oeen  pro- 
posed, ia,  when  entirely  freed  from  the  interior  soluble  matter,  wholly  insoluble  in  water 
even  by  prolonged  boiling,  insoluble  in  alcohol,  and  said  to  suffer  no  change  by  the 
aetion  of  diastase.  The  acids,  however,  act  upon  it  as  they  do  upon  starch.  It  is 
thought  to  approach  nearer  in  properties  to  lignin  than  to  any  other  principle.  Muscu- 
lus  {Oompte^-RenduM ;  Journal  Franklin  Ingtitutey  June,  1879)  believes  that  starch 
may  exist  in  an  amorphous  and  crystallisable  form.  In  its  amorphous  state  it  is 
Bobble  in  water,  capable  of  being  acted  on  by  diastase,  soluble  in  diluted  mineral 
adds,  but  easily  rendered  insoluble  by  undergoing  modifications.  In  its  crystalline 
condition  it  can  be  obtained  in  isolated  crystals,  which  can  be  readily  dissolved  in 
eold  water,  but  lAen  these  crystals  are  united  they  become  less  soluble,  and  then  it 
largely  has  the  properties  of  the  amorphous  variety.  Sulkowsky  {Ber.  d.  Chem. 
Ot$,^  xiiL  1395)  states  that  starch  may  be  rendered  soluble  by  heating  with  glycerin 
to  190°  C.  (374°  F.),  and  pouring  whilst  hot  into  water,  filtering,  and  adding  alco- 
hol to  the  filtrate,  which  causes  precipitation  of  the  soluble  starch. 

The  view  that  is  held  in  most  esteem  at  present  (1888)  is  that  the  granules  of 
starch  consist  of  two  substances,  ffranulose  and  amyUxelhdou^    The  latter  occurs 
18 
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in  largest  proportion  in  the  outer  layers  of  the  granule,  and  probably  bo  enydops 
and  protects  the  granule  as  to  prevent  the  action  of  cold  water  upon  it,  die  granulofle 
or  inner  portion  being  slightly  soluble.  When  the  granules  are  ruptured  by  bdng 
triturated  with  sand,  water  acts  upon  them,  and  the  liquid  will  yield  a  blue  color 
with  iodine.  The  insoluble  amylo-cellulose  may  be  obtained  pure  by  treating  stareh 
paste  with  extract  of  malt ;  it  gives  then  a  brownish-yellow  color  (not  a  blue)  with 
iodine.  Granulose  is  acted  on  by  ptyalin  (the  ferment  from  saliva),  pepsin,  organic 
acids,  diluted  hydrochloric  or  sulphuric  acid,  whilst  amylo-cellulose  is  unaffected. 
The  solid  starch  granules  become  blue  when  touched  by  tincture  of  iodine,  because 
the  liquid  penetrates  through  the  fissures  of  the  amylo-cellulose  to  the  granulose. 

Varieties.  Starch,  as  obtained  from  different  subatanoes,  is  somewhat  different  in 
its  characters.     WheaJL  starchy  when  examined  with  a  microscope,  is  found  to  con- 
sist of  granules  varying  from  about  y^^  of  an  inch  in  diameter  to  a  mere  point, 
the  smaller  being  spheroidal,  the  larger  rounded  and  flattened,  with  the  hylum  in 
the  centre  of  the  flattened  surface,  and  surrounded  by  concentric  rings,  which  often 
extend  to  the  edge.     The  granules  are  mixed  with  loose  integuments,  resulting 
from  the  process  of  grinding.     This  variety  of  starch  has  a  certain  d^ree  of  hard- 
ness and  adhesiveness,  owing,  according  to  Ouibourt,  to  the  escape  of  a  portion  of 
the  interior  substance  of  the  broken  granules,  which  attracts  some  moisture  fiom 
the  air,  and,  thus  becoming  glutinous,  acts  as  a  bond  between  those  which  remain 
unbroken.     Another  opinion  attributes  this  peculiar  consistence  to  the  retention  of 
a  portion  of  the  gluten  of  the  wheat  flour,  which  causes  the  granules  to  cohere. 
Under  the  name  of  com  starch,  a  variety  of  fecula  obtained  from  the  meal  of  maiie 
or  Indian  com  is  much  used  for  nutritive  purposes  in  the  United  States.     It  is  an 
excellent  preparation.     The  granules  of  maize  starch  are  very  small,  with  a  diame- 
ter not  exceeding,  according  to  Payen,  one-sixth  of  that  of  the  potato,  and  little 
more  than  one-half  that  of  the  wheat  granules.  {Gmelin,  xv.  79.)     Potato  starch  is 
employed  in  various  forms,  being  prepared  so  as  to  imitate  more  costly  amylaceous 
substances,  such  as  arrow-root  and  sago.     In  its  ordinary  state,  it  is  more  pulverulent 
than  wheat  starch,  has  a  somewhat  glistening  appearance,  and  may  be  distinguished, 
with  the  aid  of  the  microscope,  by  the  size  of  its  granules,  which  are  larger  than 
those  of  any  other  known  fecula,  except  canna  or  tous  les  num.*     They  are  exceed- 
ingly diversified  in  size  and  shape,  though  their  r^ular  form  is  thought  to  be  ovate. 
The  characters  of  other  kinds  of  fecula  will  be  given  under  the  heads  of  the  several 
officinal  substances  of  which  they  constitute  the  whole  or  a  part. 

According  to  Chevallier,  starch  is  sometimes  adulterated  with  carbonate  and  sul- 
phate of  calcium ;  and  the  fraud  is  also  practised  of  saturating  it  with  moisture,  of 
which  it  will  absorb  12  per  cent,  without  any  obvious  change. 

*  Canh A  was  dropped  at  the  last  U.  S.  revision.  Although  not  used  as  much  as  formerly,  it 
merits  a  notice.  {Amylum  Cannm  ;  Tous  let  Moitf  Amidon  de  Canne,  Fienle  de  Tofomane,  Fr. ;  Cbii- 
ncutlirket  G.)  It  is  yet  somewhat  uncertain  from  what  species  of  Canna  the  fecula  is  derived, 
though  it  is  generally  believed  to  be  C,  edulit.  The  tubers  of  Canna  Aehirat  (Gillies),  growing  in 
Central  and  South  America^  are  said  to  be  used  as  food  in  Peru  and  Chili  (Lindley,  Med,  amd 
JBeonom,  BoU  p.  60) ;  and  a  root  or  rhizome,  closely  resembling  turmeric,  and  need  by  the  native 
Africans  at  Sierra  Leone  for  dyeing  yellow,  was  found  by  Dr.  Wm.  F.  Daniell  to  be  the  produei  of 
a  species  of  Canna,  believed  to  be  the  C,  speciota  of  Rosooe.  (P.  J.  TV.,  Nov.  1859,  p.  258.) 

Canna  edulU.  Lindley,  Flor,  Med.  p.  509,  figured  in  Fl.  Med.  and  Econ.  of  the  same  author, 
p.  49,  also  B,  and  T,  266.  This  is  a  tuoerous  plant,  with  erect,  smooth,  purplish  stems,  fkx>m  four 
to  six  feet  high,  and  invested  with  sheathing  leaves,  which  are  ovate-oblong,  tapering  towards  each 
end,  smooth,  and  of  a  deep  glaucous  green,  with  purplish  edges.  The  flowers  are  few,  and  in  com- 
pact racemes,  of  a  red  and  yellow  color.  The  plant  is  a  native  of  the  West  Indies,  and  is  oalti- 
vated  in  the  islands  of  St.  Eitts  and  Trinidad,  and  perhaps  others.  The  tubers  are  first  rasped,  by 
means  of  a  machine,  into  a  pulp,  from  which  the  starch  is  extracted  in  the  usual  manner,  bj  wash* 
ing  and  straining,  and,  after  the  washings  have  been  allowed  to  stand,  so  as  to  deposit  the  fecula, 
decanting  the  dear  liquid.  (Pereira,  Mat.  Med.) 

Properties.  Canna  starch  is  in  the  form  of  a  light,  beautifully  white  ponder,  of  a  shining  ap* 
pearance,  very  unlike  the  ordinary  forms  of  fecula.  Its  grannies  are  saia  to  be  larger  than  tfaeee 
of  any  other  variety  of  starch  in  use,  being  from  the  300th  to  the  200th  of  an  inch  in  length. 
Under  the  microscope  they  appear  ovate  or  oblong,  with  numerous  regular  unequally  distant  rings; 
and  the  circular  hiium,  whicn  is  sometimes  double,  is  usually  situated  at  the  smaller  extremi^. 
(Pereira.)  This  fecula  has  the  ordinaiy  chemical  properties  of  staroh,  and  forms,  when  prepared 
with  boiling  water,  a  nutritious  and  wholesome  food  for  infants  and  invalids.  It  may  be  prepared 
in  the  same  manner  as  arrow-root,  and  is  said  to  form  even  a  stiffer  jelly  with  boiling  water.  (See 
Maranta.) 
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Kedioal  Properties^  ete.  Starch  k  Dutritive  and  demulcent,  but  in  its  ordinary 
form  is  seldom  administered  internally.  Powdered  and  dusted  upon  the  skin,  it  is 
sometimes  used  to  absorb  irritating  secretions,  and  prevent  excoriation.  Dissolved 
in  hot  water  and  allowed  to  cool,  it  is  oilen  employed  in  enemata,  either  as  a  vehicle, 
or  as  a  demulcent  application  in  irritated  states  of  the  rectum.  It  may  be  used  as 
an  antidote  to  iodine  taken  in  poisonous  quantities. 

OJfi  Prep.  Amylum  lodatum ;  Olyoeritum  AmylL 

6^.  Prep,  Br.  Glycerinum  Amyli ;  Mucilago  Amyli ;  Pulvis  TragacanthsB  Com- 
positos ;  Suppodtoria  Acidi  Tannici  cum  Sapone ;  Suppositoria  MorphinsB  cum  Sa- 
pone. 

AMYLUM  lODATUM.  U.  8.    Iodized  Starch. 

(XM'T-LtJM  i-9-DA'TtJM.) 
Amjli  lodidum.  Iodide  of  Starch;  lodure  d'Amidon,  Fr.;  Jodstilrke,  0, 

^*  Starch,  ninety-Jive  parts  [or  four  hundred  and  eighteen  grains] ;  Iodine,  Jive 
parts  [or  twenty-two  grains] ;  Distilled  Water,  a  sufficient  quantity,  To  make  one 
nundr^  parti  [or  one  ounce  av.].  Triturate  the  Iodine  with  a  little  distilled  water, 
add  the  starch  gradually,  and  continue  triturating  until  the  compound  assumes  a 
uniform  blue  color,  approaching  black.  Dry  it  at  a  temperature  not  exceeding 
40°  C.  (104°  F.),  and  rub  it  to  a  fine  powder.  Iodide  of  Starch  should  be  pre- 
served in  glass-stoppered  vials.*'  U.  S. 

This  is  a  new  officinal.  The  view  taken  by  our  Pharmacopoeia  is  that  of  Liebig 
and  Dnclaux,  that  iodized  starch  is  not  a  definite  chemical  compound,  hence  the 
name  iodized,  Bondonneau,  on  the  other  hand,  assigns  to  it  the  formula  (0,11^00,^)^1, 
whilst  Payen  and  Fritzsche  give  it  (C,Hj,,Op„I.  If  it  is  a  definite  compound,  it  is 
one  of  the  most  feeble  known ;  sunlight,  boiling  water,  alcohol,  potash,  and  hydrosul- 
phnric  acid  decomposing  it  easily.  The  officinal  formula  is  substantially  that  of  Dr. 
Andrew  Buchanan,  of  Glasgow,  who  proposed  iodized  tstarch  as  a  means  of  administer 
ing  iodine  in  lai^  doses  without  causing  irritation  of  the  stomach.  He  prepares  it  by 
triturating  twenty-four  grains  of  iodine  with  a  little  water,  adding  gradually  an  ounce 
of  very  finely  powdered  starch,  and  continuing  the  trituration  until  the  compound 
assumes  a  uniform  blue  color.  The  iodide  is  then  dried  by  a  gentle  heat,  and 
kept  in  a  well-stopped  bottle. 

M.  Magnes-Lahens,  of  Toulouse,  first  employed  torrefied  starch,  but  subsequently 
abandoned  its  use,  and  now  contents  himself  with  making  an  intimate  mixture  of 
iodine  and  starch,  slightly  moistened,  which  he  subjects  to  the  heat  of  a  water-bath, 
until  it  is  converted  into  the  iodide  of  starch,  forming  a  solution  with  water  of  a 
magnificent  blue  color.  The  heat,  thus  regulated,  disaggregates  the  starch,  without 
completely  transforming  it  into  dextrin,  and  gives  a  preparation  in  the  form  of  a 
black  powder.  M.  Seput,  of  Constantinople,  has  also  given  a  formula  for  this  solu- 
ble iodide,  and  for  a  syrup  to  be  made  from  it.  (See  Journ,  de  Pharm.,  Mars,  1852, 
p.  202.)  M.  Soubeiran  reported  upon  these  preparations  to  the  Paris  Society  of 
Pharmacy,  and  deemed  them  ineligible  on  account  of  their  variable  strength  in 
iodine,  arising  from  the  greater  or  less  loss  of  this  element  during  the  necessary  ex- 

CMure  to  heat  Nevertheless,  as  the  syrup  is  called  for,  he  recommended  the  fol- 
wing  process  for  making  it,  availing  himself  of  the  observations  of  his  predecessors, 
which  he  had  occasion  to  cite  in  his  report.  Triturate  thoroughly,  in  a  porcelain 
mortar,  36  grammes  of  nitric  starch  with  4}  grammes  of  iodine,  dissolved  in  three 
times  its  weight  of  ether,  and  added  in  successive  portions,  until,  afler  the  evapora- 
tion of  the  greater  part  of  the  ether,  a  blue  powder  remains.  Introduce  this  into  a 
weighed,  stoppered  flask,  and,  having  added  520  grammes  of  water,  expose  the 
whole  to  the  heat  of  a  water-bath,  with  the  stopper  at  first  removed,  in  order  to 
complete  the  dissipation  of  the  ether.  Afterwards  the  stopper  is  replaced,  being 
loosely  tied  with  a  packthread,  so  as  to  permit  of  its  being  raised  without  being 
driven  out ;  and  the  heat  is  continued  for  about  an  hour  and  a  half,  when  the  iodide 
of  starch  will  be  completely  formed.  The  flask  is  then  weighed,  and  a  quantity  of 
water  added  to  it,  equal  to  that  lost  by  evaporation.  Lastly,  1040  grammes  of 
sugar  are  added  to  the  liquid,  and  dissolved  by  a  gentle  heat.     By  this  formula  a 
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syrap  is  prepared,  containiag  a  quarter  of  one  per  cent,  of  iodine,  a  small  part  of 
which  is  in  the  state  of  hydriodic  aoid.  The  nitric  starch  is  used  by  M.  Soubeiran, 
because  it  unites  with  the  iodine  in  much  less  time  than  the  ordinary  starch.  It  is 
made  by  mixing  ordinary  starch,  in  the  cold,  with  150  parts  of  wkter,  to  which  1 
part  of  nitric  acid  has  been  added,  and  allowing  the  whole  to  dry  in  the  open  air. 
Three  grains  of  this  syrup,  diluted  with  a  pint  of  water,  communicate  to  the  li<]uid 
a  sensible  blue  tint.  This  test  may  serve  to  determine  whether  the  preparation  is 
of  Ml  strength.  {Joum,  de  Pharm.,  Mai,  1852,  p.  329.)  The  dose  of  the  syrup  is 
from  one  to  four  tablespoon fo Is  a  day. 

M.  Qucsneville,  for  whom  it  is  claimed  that  he  first  introduced  iodide  of  starch  into 
therapeutics,  recommends  the  following  method  of  preparing  it.  Take  of  the  finest 
starch,  unmixed  with  that  from  the  potato,  1050  grammes;  iodine,  in  yery  fine  powder 
passed  twice  through  a  sieve  of  silk,  100  grammes.  Carefully  mix  the  powders,  and, 
when  the  mixture  is  complete,  sprinkle  into  it  gradually,  agitating  constantly,  a  mix- 
ture of  400  grammes  of  water  and  100  of  alcohol.  The  powder  becomes  gradually 
more  and  more  deeply  colored,  and  soon  of  a  beautiful  black.  It  is  to  be  allowed 
to  stand  1 5  or  20  days,  and  is  then  dried,  first  by  a  current  of  air  and  then  in  a 
stove.  When  well  dried,  the  powder  has  no  smell  of  iodine,  of  which  it  contaioa 
exactly  one- tenth  of  its  weight.  It  is  quite  insoluble  in  cold  water ;  but  to  render 
it  soluble,  it  is  sufficient  to  heat  it  in  an  enamelled  pan  over  a  very  gentle  fire  with 
constant  agitation ;  the  heat  must  be  removed  when  a  pungent  odor  is  emitted.  The 
powder  thus  procured  is  sufficient  for  pharmaceutical  use.  If  it  be  desired  to  obtun 
it  purer  and  extremely  soluble  in  cold  water,  and  always  of  a  fine  violet-blue,  it  will 
be  necessary  to  make  with  heat  a  concentrated  solution,  so  as  to  mark  7  or  8  degrees 
on  the  areometer  for  saline  solutions,  allow  it  to  stand  and  settle  for  several  days,  then 
decant  the  liquor,  add  a  quantity  of  alcohol  just  sufficient  to  precipitate  the  iodide  of 
starch,  put  the  magma  which  forms  upon  a  linen  cloth,  press  it  as  strongly  as  possible, 
and  dry  it  by  a  stove-heat  upon  shallow  dishes.  (Joum,  de  Pharm^y  Juillet,  1868,  p.  30.) 

Medical  Properties.  This  preparation  has  been  highly  recommended  by  Drs. 
A.  Buchanan,  J.  C.  Dalton,  and  others,  as  afibrding  a  means  of  introducing  iodine  very 
largely  into  the  general  system  without  causing  lo^  irritation.  Dr.  Buchanan  thinks 
that,  by  means  of  the  starch,  the  iodine  is  converted  into  hydriodic  acid,  and  in  this 
state  enters  the  circulation.  Prof  Dalton,  of  New  York,  found  that  nearly  all  the  ani- 
mal fluids  decompose  iodide  of  starch,  and  destroy  its  blue  color.  (J.m.  Joum,  of 
Med,  Sci.y  April,  1856,  p.  327.)  This  result  is  owing,  no  doubt,  to  the  alkaline 
nature  of  most  of  the  animal  fluids,  especially  those  of  the  duodenum,  alkaline  iodides 
being  formed  at  the  expense  of  the  starch.  The  dose  is  a  hes^ped  teaspoon ful,  given 
in  water-gruel,  three  times  a  day,  and  afterwards  increased  to  a  tablespoonfuL  No 
nicety  is  necessary  in  apportioning  the  dose.  In  some  cases  Dr.  Buchanan  has  given 
half  ounce  (15*6  6m.)  doses  of  the  iodide  three  times  a  day,  immediately  increased  to 
an  ounce  (31*1  Gm.). 

ANETHI  FRUCTUS.  Br.  DiU  FruiL 

(^-NK'THI  FBtJO'TtJS.) 

<<The  dried  fruit  of  Peucedanum  graveolens.  Hiem.  (Anethum  graveoleos. 
Linn.)"  Br. 

Aneth,  Fenonil  pnant,  Fr,;  Dill,  Q. 

Gen.  Ch.  Fruit  nearly  ovate,  compressed,  striated.  Petals  involuted,  entire. 
Wiild. 

Anethum  ffraveolem.  Willd.  Sp.  Plant,  i.  1469  ;  Woodv.  Med.  Bot.  p.  125,  t.  48. 
Dill  is  an  annual  plant,  three  or  four  feet  high,  with  a  long  spindle-shaped  root ; 
an  erect,  striated,  jointed  branching  stem ;  and  bipinnate  or  tripinnate,  glauoous 
leaves,  which  stand  on  sheathing  footstalks,  and  have  linear  and  pointed  leaflets. 
The  flowers  are  yellow,  and  in  large,  flat,  terminal  umbels,  destitute  of  involucre. 
The  plant  is  a  native  of  Spain,  Portugal,  and  the  south  of  France ;  and  is  found 
growing  wild  in  various  parts  of  Africa  and  Asia.  It  is  cultivated  in  all  the  coun- 
tries of  Europe,  and  has  been  introduced  into  our  gardens.  The  seeds,  as  the  fruit 
is  commonly  called,  are  the  only  part  used.     They  are  usually  rather  more  than  a 
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line  in  length,  and  less  than  a  line  in  breadth,  of  an  oval  shape,  thin,  ooncave  on 
one  side,  convex  and  striated  on  the  other,  of  a  brown  oolor,  and  surrounded  by  a 
yellowish,  membranous  expansion.  Each  merioarp  has  three  sharply  keeled  dorsal 
ridgee,  besides  two  marginal  thin  membranous  projections  or  ridges.  The  vitUB  or 
oil  tubes  are  six  in  number,  two  upon  the  face  and  one  in  each  forrow  between  the 
ridges.  The  odor  is  starong  and  aromatic,  but  less  agreeable  than  that  of  fennel 
seed ;  their  taste,  moderately  warm  and  pungent  These  properties  depend  on  a 
volatile  oil,  which  may  be  obtained  separate  by  distillation.  The  bruised  seeds 
impart  their  virtues  to  alcohol  and  to  boiling  water.  The  oil  will  be  found  described 
under  the  heading  of  Oleum  AnetkL 

Medieal  Properties.  Dill  seeds  have  the  properties  common  to  the  aromatics, 
but  are  very  seldom  used  in  this  country.  They  may  be  given  in  powder  or  infu- 
sion. The  dose  of  the  fruit  is  from  fifteen  grains  to  a  drachm  (1-3*9  6m.),  of  the 
oil  three  or  four  drops  (0*18-0*24  O.c). 

Off.  Prep,  Br,  Aqua  Anethi;  Oleum  AnethL 

ANISUM.   U.S.    Anue. 

(^•srrsOin.) 

"The  fruit  of  Pimpinella  Anisum.  Linn6.  (^NaL  Ord,  UmbelliferaB,  Ortho- 
spennsd^y^  IT.S.    "  The  dried  fruit  of  Pimpinella  Anisum.  Linn."  Br. 

Anisi  Fmetut,  Br,;  Fruotas  (Semen)  Anisi,  f.  A&Ui  vuIgariB ;  AniBeed,  E.;  Anis,  Anisrert, 
Gnines  d'Ania,  -^''•y  Aniuamei,  AxiU.  G.;  Semi  d'Aniso,  It.,'^  Simieute  de  Ani^^  Sp,;  Anison,  Ar. 

Cfen.  Ch.  Fruit  ovate-oblong.  Petals  inferior.  Stigma  nearly  globular. 
WUld. 

PimpineUa  Ani»am.  Willd.  Sp.  Plant,  i.  1473 ;  B.  and  T.  122.  Thb  is  an 
annual  plant,  about  a  foot  in  height,  with  an  erect,  smooth,  and  branching  stem. 
The  leaves  are  petiolate,  the  lower  roundish-cordate,  lobed,  incised-serrate,  the 
middle  pinnate-lobed  with  cuneate  or  lanceolate  lobes,  the  upper  trifid,  undivided, 
linear.  The  flowers  are  white,  and  in  terminal  compound  umbels,  destitute  of  in- 
voiueres. 

The  anise  plant  is  a  native  of  Egypt  and  the  Levant,  but  has  been  introduced 
into  the  south  of  Europe,  and  is  cultivated  in  various  parts  of  that  continent.  It 
is  also  cultivated  occasionally  in  the  gardens  of  this  country.  The  fruit  is  abun- 
dantly produced  in  Malta  and  Spain ;  in  Bomagna,  in  Italy,  whence  it  is  largely 
exported  through  Leghorn ;  and  in  Central  and  Southern  Russia.  The  Span- 
ish is  smaller  than  the  German  or  French,  and  is  usually  preferred ;  the  Russian 
fruit  is  yery  short  It  is  said  also  to  be  extensively  cultivated  in  India  and  South 
America,  although  we  are  not  aware  that  the  product  ever  comes  into  American 
commerce. 

It  is  one  of  the  oldest  aromatics,  having  been  spoken  of  by  Theophrastus  and 
cultivated  in  the  imperial  German  farms  of  Charlemagne.  In  1305,  Edward  I. 
granted  a  patent  giving  the  right  to  levy  tolls  upon  it  at  the  Bridge  of  London  for 
the  purpose  of  repairing  the  bridge  itself. 

Anise  seeds  (botanically,  fruit)  are  about  a  line  in  length,  oval,  striated,  somewhat 
downy,  attached  to  their  footstalks,  and  of  a  light  greenish  brown  color,  with  a 
shade  of  yellow.  ^'  About  one-sixth  of  an  inch  (4  mm.)  long,  ovate,  compressed 
at  the  ttdes,  grayish,  finely  hairy,  and  consisting  of  two  mericarps,  each  with  a  flat 
face,  and  five  fight  brownish  filiform  ridges,  and  about  fifteen  thin  oil  tubes.'' 
U.  S.  Their  odor  is  fragrant,  and  increased  by  friction ;  their  taste,  warm,  sweet, 
and  aromatic.  These  properties,  which  depend  upon  a  peculiar  volatile  oil,  are  im- 
parted sparingly  to  boiling  water,  freely  to  alcohol.  The  volatile  oil  exists  in  the 
enrelope  of  the  seeds,  and  is  obtained  separate  by  distillation.  (See  Oleum  Antn.) 
Their  internal  substance  contains  a  bland  fixed  oil.  By  expression,  a  greenish  oil  is 
obtuned,  which  is  a  mixture  of  the  two.  The  seeds  are  sometimes  adulterated  with 
small  fragments  of  argillaceous  earth,  which  resembles  them  in  color ;  and  their 
aromatic  qualities  are  occasionally  impaired  by  a  slight  fermentation,  which  they  are 
apt  to  undergo  in  the  mass,  when  collected  before  maturity. 
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When  ezamiDed  by  the  miorosoope,  anise  is  seen  to  oontain  a  very  great  bnt  vari- 
able number  of  small  oil  tubes,  which  are  well  represented  in  the  accompanying 

figure, — ^from  fifteen  to  thirty  to  each  mericarp.  The  epi- 
dermis is  supplied  with  short,  simple  hairs,  easily  detached 
in  making  a  section,  and  not  represented  in  the  cut 

A  case  of  poisoning  is  on  record  from  the  accidental  ad- 
mixture of  the  fruits  of  Qmium  maculcUum^  which  bear 
some  resemblance  to  those  of  anise,  but  may  be  distinguished 
by  their  crenate  or  notched  ridges  and  the  absence  of  oil 
tubes.  They  are,  moreover,  broader  in  proportion  to  their 
length,  and  are  generally  separated  into  half  fruits,  while 
those  of  anise  are  whole. 

Star  anueedj  the  Cardamomum  Siberiense  or  AnnU  de 
SihMe  of  the  seventeenth  century  and  the  bddiane  of 
the  French  writers,  is  the  product  of  the  lUieium  anucUum^  and  is  fully  described 
under  the  heading  of  lUicium.  They  contain  about  4  per  cent,  of  a  volatile  oil, 
very  closely  resembling  that  of  anise.  There  are  no  known  chemical  differences  be- 
tween these  oils,  although  dealers  distinguish  them  by  their  smell  and  taste. 

Dr.  Ruschenberger,  U.S.N.,  has  shown  that  oil  of  anise  has  a  remarkable  power 
of  deodorizing  sulphide  of  potassium ;  a  drop  of  the  oil  having  entirely  deprived 
of  offensive  odor  a  drachm  of  lard  with  which  five  grains  of  the  sulphide  had 
been  incorporated,  (^m.  Joum.  of  Med,  Sci.,  N.S.,  xlviii.  419.) 

Kedioal  Properties  and  Uses.  Anise  is  a  grateful  aromatic  carminative ;  and 
is  supposed  to  have  the  property  of  increasing  the  secretion  of  milk.  It  has  been 
in  use  from  the  earliest  times.  In  Europe  it  is  much  employed  in  flatulent  colic, 
and  as  a  corrigent  of  griping  or  unpleasant  medicines  ;  but  in  this  country  fennel 
seed  is  preferred.  Anise  may  be  given  bruised,  or  in  powder,  in  the  dose  of  twenty 
or  thirty  grains  (1  3-1*95  Om.)  or  more.  The  infusion  is  less  efficient.  The  vol- 
atile oil  may  be  substituted  for  the  seeds  in  substance.  Much  use  is  made  of  this 
aromatic  for  imparting  flavors  to  liquors. 

Off.  Prep.   Syrupus  SarsaparillsB  Compositus;  Tinctura  Rhei  Dulds. 
Off.  Frep.  Br.   Aqua  Anisi ;  Oleum  Anisi. 

ANTHEMIS.   U.S.,  Br.    AnOumis. 

(Xn'th^hIs.) 

Aathemidit  Flores«  Br.;  Flores  Chamomillas  Romanee,  P.  O.;  Roman  or  English  Chamomile, 
£.;  Camomille  Romaine,  Fr.;  Romiaohe  Kamille,  G.;  Gamomilla  Romans,  It.;  ManianiUa  Bo- 
mana,  Sp.;  Chamomile,  Chamomile  Flowers. 

*'  The  flower  heads  of  Anthemis  nobilis.  Linn^.  (Nat.  Ord.  Compositse.)  Col- 
lected from  cultivated  plants."  U.  S.  '^  The  dried  single  and  double  dower  heads  or 
capitula  of  Anthemis  nobilis.  Linn.    From  cultivated  plants."  Br. 

Gen.  Gh.  Receptacle  chaffy.  Seed-down  none  or  a  membranaceous  margin. 
Cali/x  hemispherical,  nearly  equal.     Florets  of  the  ray  more  than  five.    WillcL 

Several  species  of  Anthemis  have  been  employed  in  medicine.  A.  nobilis^  whicli 
is  the  subject  of  the  present  article,  is  by  far  the  most  important.  A.  Ootuia^  or 
mayweed,  was  formerly  recognised  by  the  U.S.  Pharmacopoeia.  A.  Pyrethrum^ 
which  affords  the  pellitory  root,  is  among  the  officinal  plants.  (See  PyrethmmS) 
A.  arveniist  a  native  of  this  country  and  of  Europe,  bears  fiowers  which  have  an 
acrid  bitter  taste,  and  possess  medical  properties  analogous  though  much  inferior  to 
those  of  common  chamomile.  They  may  be  distinguished  by  their  want  of  smelL 
A.  tinctoria  is  occasionally  employed  as  a  tonic  and  vermifuge  in  Europe.  Matri- 
caria maveolens  is  said  to  yield  the  chamomile  of  the  Indian  bazaars. 

Anthemis  nobilis.  WUld.  Sp.  Plant,  iii.  2180;  B.  and  T.  IM.  This  is  an 
herbaceous  plant  with  a  perennial  root.  The  stems  are  from  six  inches  to  a  foot 
long,  round,  slender,  downy,  trailing,  and  divided  into  branches,  which  turn  upwards 
at  their  extremities.  The  leaves  are  bipinnate,  the  leaflets  small,  threadlike*,  some- 
what pubescent,  acute,  and  generally  divided  into  three  segments.  The  flowers  are 
solitary,  with  a  yellow  convex  disk,  and  white  rays.    The  calyx  is  common  to 
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all  the  florets,  of  a  hemispherical  form,  and  composed  of  several  small  imbricated 
hairy  scales.  The  receptacle  is  convex,  prombent,  and  famished  with  rigid  bristle- 
like palesd.  The  florets  of  the  ray  are  namerous,  narrow,  and  terminated  with  three 
small  teeth.  The  whole  herb  has  a  peculiar  fragrant  odor,  and  a  bitter  aromatic 
taste.     The  flowers  only  are  o£Bcinal. 

This  plant  is  a  native  of  Europe,  and  grows  wild  in  all  the  temperate  parts  of 
that  oontinent.  It  is  also  largely  cultivated  for  medicinal  purposes.*  In  France, 
Germany,  and  Italy,  it  is  generally  known  by  the  name  of  Icoman  chamomile.  By 
cultivation  the  yellow  disk  florets  are  often  converted  into  the  white  ray  florets.  Thus 
altered,  the  flowers  are  said  to  be  douhk^  while  those  which  remain  unchanged  are 
called  nngle;  but,  as  the  conversion  may  be  more  or  less  complete,  it  generally  hap- 
pens that  with  each  of  the  varieties  there  are  intermingled  some  flowers  of  the  other 
kind,  or  in  different  stages  of  the  change.  The  double  flowers  are  generally  pre- 
ferred ;  though,  as  the  sensible  properties  are  found  in  the  greatest  degree  in  the 
disk,  the  single  are  the  most  powerful.  It  is  rather,  however,  in  aromatic  flavor 
than  in  bitterness  that  the  radical  florets  are  surpassed  by  those  of  the  disk.  If  not 
well  and  quickly  dried,  the  flowers  lose  their  beautiful  white  color,  and  are  less 
efficient  The  flowers  which  are  lai^est,  most  double,  and  whitest  should  be  pre- 
ferred. They  are  thus  described  officinally.  "  Subglobular,  about  three-quarters  of 
an  inch  (2  cm.)  broad,  consisting  of  an  imbricated  involucre,  and  numerous  white, 
BtrapHBhaped,  three-toothed  florets,  inserted  upon  a  chafiy,  conical,  solid  receptacle. 
It  has  a  strong,  agreeable  odor,  and  an  aromatic  bitter  taste."  U.  S,  The  seeds 
yield  by  expression  a  fixed  oil,  which  is  said  to  be  applied  in  Europe  to  various 
economical  uses. 

Though  not  a  native  of  America,  chamomile  grows  wild  in  some  parts  of  this 
country,  and  is  occasionally  cultivated  in  our  gardens  for  family  use;  the  whole  herb 
bdng  employed.  The  medicine,  as  found  in  our  shops,  consists  chiefly  of  the  double 
flowers,  and  is  imported  firom  Germany  and  England.  From  the  former  country  the 
flowers  of  McUriearia  ChcanomUla  are  also  occasionally  imported,  under  the  name 
of  chamomile.  (See  Matricaria,)  In  France,  the  flowers  of  two  other  plants  are 
sold  in  the  shops,  indiscriminately  with  those  of  ArUhemU  nobHia;  viz.,  those  of 
I^freihrum  Pcurthenium  (the  Chrytanthemum  Parthenium  of  Persoon)  ox  feverfew^ 
and  those  of  Anthenmparthenoides,  De  Cand.,  or  the  Matricaria  parthenoideSy  Desf. 
(Jbum.  de  Pharm.,  Mai,  1859,  p.  347.)  For  the  peculiar  character  by  which  these 
two  flowers  may  be  distinguished  from  the  chamomile,  see  FSfrethrum  Parthenium 
in  Part  11. 

Properties.  Chamomile  flowers,  as  usually  found  in  the  shops,  are  large,  almost 
spheriod,  of  a  dull  white  color,  a  fragrant  odor,  and  a  warmish,  bitter,  aromatic 
taste.  When  fresh,  their  smell  is  much  stronger,  and  was  fancied  by  the  ancients 
to  resemble  that  of  the  apple.  Hence  the  name  chamafmelum  {^^ixat^  on  the  ground, 
and  fruXov^  an  apple);  and  it  is  somewhat  singular  that  the  Spanish  name  ma>nzaniUa 
(a  little  apple)  has  a  similar  signification.  The  flowers  impart  their  odor  and  taste 
to  water  and  alcohol,  the  former  of  which,  at  the  boiling  temperature,  extracts 
nearly  one-fourth  of  their  weight.  The  investigations  of  several  chemists  performed 
in  1878-1879,  in  Fittig's  laboratory  at  Strassburg,  have  shown  the  oil  of  chamo- 
mfle  to  contain  the  following  constituents : — a  fraction  distilling  at  147^-148^  C. 
(296^—298^  F.)  consisting  of  iaobvtylic  ethers  and  hydrocarbons ;  angelicate  of 
iiobutyl  91177''  C.  (350-6^  F.) ;  angelicate  o/twam^^/ at  200^-201°  C.  (392^-394^ 

*  Mr.  Jaoob  B«11,  of  Mitcb&m,  in  Sarrey,  England,  stated  that  the  plant  is  nsnally  propagated 
bj  diriding  the  roo^  though  the  seeds  are  employed  when  it  is  desired  to  introduce  new  rarieties. 
Sash  root  will  lerr e  as  the  sonroe  of  thirty  or  forty  plants.  They  are  set  in  rows  a  yard  apart,  at 
interrals  of  aboat  eighteen  inches.  The  proper  period  for  planting  is  March ;  and  the  flowers  are 
in  perfection  in  July,  bat  oontinne  to  appear  thronghout  the  season.  Extremely  wet  or  extremely 
dry  weather  is  injnrions  to  the  crop.  It  is  more  nrodnctive  in  a  rather  heavy  loam,  than  either  in 
tight  sandy  toil,  or  in  stiff  clay.  It  requires  little  mannre,  bat  attention  to  weeding  is  necessary. 
OTer-maanring  increases  the  leaves  at  the  expense  of  the  flowers.  When  gathered,  the  flowers  are 
dried  upon  canvas  trays  in  a  drying-room,  artificially  warmed,  where  they  remain  aboat  a  day. 
The  crop  varies  from  three  to  ten  hnndredweight  per  acre.  The  sinele  flowers  are  more  prodao- 
tive  th«n  the  doable  by  weight;  bat,  as  they  command  a  less  price,  Uie  Talae  of  the  crop  is  about 
the  same.  {P.  J.  T.,  x.  IIS.) 
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F.) ;  tifflinate  of  uoamyl  at  204''>205<'  0.  r399<^-401<^  F.)  (both  these  oompound 
ethers  answering  to  the  formula  G^H^ifC^HfO,).  In  the  residual  portion,  hexylio 
alcohol,  CeHj^OH,  and  an  alcohol  of  the  formula  0.^11^0  are  met  with,  both  prob- 
ably occurring  in  the  form  of  compound  ethers.  By  deoomposing  the  angelicatea 
and  the  tiglinate  above  mentioned  with  potash,  angelic  acid^  G^H,0„  and  tiglwM 
acid  (or  methyl-crotonxc)  isomeric  with  the  former  are  obtained  to  the  extent  of 
about  30  or  more  per  cent,  of  the  crude  oil.  In  the  oil  examined  by  Fittig,  angelic 
acid  prevailed ;  from  another  specimen  E.  Schmitt  (1879)  obtained  but  veir  little 
of  it,  tiglinio  acid  prevailing,  i^or  an  examination  of  the  oil  from  AnthemU  Ootula^ 
which  closely  resembles  that  from  A.  no6tZu,  see  A.  J.  P.,  1885,  p.  376,  and 
A.  J.  P.,  1885,  p.  381.  Fluckiger  performed  some  experiments  in  order  to  isolate 
the  bitter  principle^  but  did  not  succeed  in  obtaining  it  in  a  satisfactory  state  of 
purity ;  it  formed  a  brown  extract,  apparently  a  glucoside.  He  also  confirms  the 
statement  that  no  alkaloid  is  present. 

Medical  Properties  and  Uses.  Chamomile  is  a  mild  tonic,  in  small  doses 
acceptable  and  corroborant  to  the  stomach,  in  large  doses  capable  of  acting  as  an 
emetic.  In  cold  intoion  it  is  oflen  advantageously  used  in  cases  of  enfisebled  diges- 
tion, whether  occurring  as  an  original  affection,  or  consequent  upon  some  acute  dis- 
ease. It  is  especially  applicable  to  that  condition  of  general  debility,  with  languid 
appetite,  which  often  attends  convalescence  from  idiopathic  fevers.  As  a  febrmige 
it  formerly  enjoyed  much  reputation,  and  was  employed  in  intermittents  and  re- 
mittents ;  but  we  have  remedies  so  much  more  efficient,  that  it  is  now  seldom  used 
in  this  capacity.  The  tepid  incision  is  very  often  given  to  promote  the  operation 
of  emetics,  or  to  assist  the  stomach  in  relieving  itself  when  oppressed  by  its 
contents.  The  flowers  are  sometimes  applied  externally  in  the  form  of  fomenta- 
tion, in  cases  of  irritation  or  inflammation  of  the  abdominal  viscera,  and  as  a  gentle 
incitant  in  flabby,  ill-conditioned  ulcers.  The  dose  of  the  powder  as  a  tonic  is 
from  half  a  drachm  to  a  drachm  (1*95-3*9  Gm.)  three  or  four  times  a  day,  or  more 
frequently.  The  infusion  is  usually  preferred.  The  decoction  and  extract  cannot 
exert  the  full  influence  of  the  medicine ;  as  the  volatile  oil  is  driven  off. 

Off.  Ptep.  Br,  Extractum  Anthemidis;  Infusum  Anthemidis;  Oleum  An- 
themidis. 

ANTIMONIUM.    Aniimmy. 

Sb;120,  (iN-TI-MO'KI-t^M.)  Sb;  UO. 

Stibiam,  LaU;  Antimoine,  Fr,f  Antimon,  8pieB9g1aDi  Metall,  G.;  Antimonio,  Sjp.,  lu 

MetalUc  antimony,  sometimes  called  regmuM  of  antimony ^  is  not  officinal  in  the 
British  or  United  States  PharmacopcBias ;  but,  as  it  enters  into  the  composition  of 
a  number  of  important  pharmaceutical  preparations,  we  have  thought  it  proper  to 
notice  it  under  a  distinct  head. 

Antimony  exists  in  nature — 1,  uncombined;  2,  as  an  oxide;  3,  as  antimonious 
sulphide  (tersulphide)  and  4,  as  an  oxysulphide.  It  is  found  principally  in  France 
and  Germany ;  but  has  been  discovered  also  in  the  province  of  New  Brunswick  and 
in  Ontario,  Canada. 

Extraction.  All  the  antimony  of  commerce  is  extracted  from  the  native  sul- 
phide. The  ore  is  first  separated  from  its  gangue  by  fusion.  It  is  then  reduced 
to  powder,  and  placed  on  the  floor  of  a  reverberatory  furnace,  where  it  b  subjected 
to  a  gentle  heat,  being  constantly  stirred  with  an  iron  rake.  This  process  of  roast- 
ing is  known  to  be  completed,  when  the  matter  is  brought  to  the  state  of  a  dull 
grayish  white  powder,  called  antimony  cuh.  By  this  treatment  the  antimony  is 
partly  teroxidized,  and  partly  converted  into  antimonious  add ;  while  nearly  all  the 
sulphur  is  dissipated  in  the  form  of  sulphurous  acid  gas ;  a  portion  of  tersulphide, 
however,  remains  undecomposed.  The  matter  is  then  mixed  with  charcoal  impreg- 
nated with  a  concentrated  solution  of  carbonate  of  sodium,  and  the  mixture  heated 
in  crucibles,  in  a  melting  furnace.  The  charcoal  reduces  the  teroxide  of  antimony, 
while  the  alkali  unites  with  the  undecomposed  tersulphidei  and  forms  melted  Bcoriss, 
which  cover  the  reduced  metal,  and  diminish  its  loss  bv  volatiliiation.  Antimony 
is  more  generally  obtained  by  the  reduction  of  the  native  sulphide  by  iron.     The 
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rednctaoD  of  the  antimony  sulphide  by  iron  takes  phce  at  a  red  heat,  hot  as  sul- 
phide of  iron  needs  a  higher  temperature  for  its  fusion,  and  its  specific  gravity  b 
not  much  less  than  that  of  the  metallic  antimony,  the  mass  must  be  heated  to  a 
vhite  heat  to  efifect  a  perfect  separation,  and  this  occasions  a  loss  of  the  anti- 
mony. In  order  to  avoid  this,  s(>dium  sulphide  is  added  in  practice,  which  unites 
with  the  sulphide  of  iron  to  form  a  more  fusible  and  lighter  ^ag  of  double 
sodium  and  iron  sulphide.  To  100  parts  of  antimonv  sulphide  is  taken  42  parts 
of  iron,  10  parts  of  anhydrous  sulphate  of  sodium,  and  2i  to  3}  parts  of  carbon. 

The  purest  oommerdal  antimony  is  not  entirely  free  from  foreign  metals,  chiefly 
iron,  lead,  and  arsenic  M.  Lefort  purifies  it  for  the  purposes  of  pharmacy,  by  grad- 
ually adding  twenty-five  parts  of  the  metal,  in  fine  powder,  to  fifly  parts  of  nitric 
acid,  by  the  action  of  which  the  antimony  is  precipitated  as  antimonious  acid,  while 
the  foreign  metals  remain  in  solution.  The  precipitate  is  then  thoroughly  washed 
with  water,  containing  a  hundredth  part  of  nitric  acid,  drained  completely,  mixed 
with  three  or  four  parts  of  powdered  sugar,  and  reduced  to  the  metallic  state  by 
being  heated  to  redness  in  a  Hessian  crucible.  (Joum,  de  Fharm.f  Aoiit,  1855, 
p.  93.) 

Antimony  is  imported  into  the  United  States  prindpally  from  France,  packed  in 
caska.  A  portion  is  also  shipped  from  Trieste,  from  Holland,  and  occasionally  from 
Cadis.  The  Spanish  antimony  is  generally  in  the  form  of  pigs ;  the  French,  in  cir- 
cular cakes  of  about  ten  inches  in  diameter,  fiat  on  one  side  and  convex  on  the  other; 
the  English,  in  cones.    The  French  is  most  esteemed. 

Properties,  etc.  The  time  of  the  discovery  of  antimony  is  not  known ;  but  Basil 
Valentine  was  the  first  to  describe  the  method  of  obtaining  it,  in  his  work  entitied 
Cttrrus  Triumphalu  Antimonii,  published  towards  the  end  of  the  fifteenth  century. 
It  is  a  brittie,  brilliant  metal,  ordinarily  of  a  lamellated  texture,  of  a  silver-white 
color  when  pure,  but  bluish  white  as  it  occurs  in  commerce.  Its  atomic  weight  is 
120  (or,  according  to  some  authorities,  122),  symbol  Sb,  sp.  gr.  6*7,  and  fusing  point 
425^  C.  (797^  F.),  or  about  a  red  heat.  On  cooling,  after  fusion,  antimony  assumes 
an  appearance  on  the  surface  bearing  some  resemblance  to  a  fern  leaf.  When 
8<xongly  heated,  it  bums  with  the  emission  of  white  vapors,  consisting  of  teroxide, 
formerly  called  argentine  Jlowert  of  aiUimony.  A  small  portion,  being  fused,  and 
tiien  thrown  upon  a  flat  surface,  divides  into  numerous  globules,  which  bum  rapidly 
as  they  move  along.  It  forms  three  combinations  with  oxygen,  antimony  triaziae 
(antimonous  oxide),  Sb,0.,  aniimony  tetroxidcy  Sb^O^  (by  some  considered  to  be  an 
antimonate  of  the  teroxide  of  antimony,  Sb^Og),  and  antimony  pentoxide  (anti- 
monio  oxide),  Sb^O^.  The  first  of  these  unites  with  water  to  form  antimonous  acid, 
the  salts  of  which  are  called  an/tmonttoa,  the  third  unites  with  water  to  form  anti- 
monic  add,  the  salts  of  which  are  called  antimonate$.  The  trioxide  will  be  noticed 
under  the  head  of  Anttmonii  Oxidum.  The  tetroxide  is  a  white  powder,  yellowish 
when  hot,  and  difficuldy  soluble  in  acids.  It  forms  when  either  of  the  other  two  oxides 
fa  strongly  heated  in  air.  Antimony  oaK  described  above  is  also  an  impure  tetroxide. 
AnHmonie  add  is  a  lemon-colored  powder,  which  may  be  prepared  by  oxidizing  the 
metal  by  digestion  in  nitric  add,  and  then  driving  off  the  excess  of  the  acid  by  a 
heat  not  exceeding  315*5^  C.  (600^  F.).  When  exposed  to  a  red  heat,  it  parts  with 
oxygen,  and  is  converted  into  the  antimony  tetroxide  just  described.  This,  though 
medidnaUy  inert,  frequently  forms  a  large  proportion  of  the  preparation  called  anti- 
monial  powder.     (See  Pubn$  Antimonialii,) 

The  antimonial  preparations  are  active  in  proportion  to  their  solubility  in  the  gas- 
tric juice.  AooonMng  to  Mialhe,  those  antimonials  which  contdn  the  hydrated  ter- 
oxide, or  are  easily  converted  into  it,  are  most  active.  Hence  metallic  antimony  in 
fine  powder,  and  tartar  emetic,  act  with  energy.  The  teroxide  is  much  more  active 
when  prepared  in  the  moist  than  in  the  dry  way.  According  to  Serallas,  all  the  anti" 
moDial  preparations,  except  tartar  emetic  and  butter  (or  terchloride)  of  antimony, 
contain  a  minute  proportion  of  arsenic.  Tartar  emetic  is  an  exception,  because  it 
lepaimtes  entirely,  in  the  act  of  crystallizing,  from  any  minute  portion  of  arsenic  in 
the  wMit^nriftk  from  which  it  is  prepared ;  the  poisonous  metal  bdng  left  behind  in 
the  mother-water  of  the  process. 
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ANTIMONII  ET  POTASSII  TARTRAS.    U.  fif.,  Br.  Tartrate  of 

Antimony  and  Potamum.   \_Taiiar  Emetie,^ 
(iN-Tj-Mo'irj-i  fir  P9-TX8'S{-i  tXb'trXs.) 

3KSbO  Ci  BU  Oe*  Hs  O  ;  664.  KO,  SbOs,  Gs  H4  Oio.  HO;  883. 

"  Ad  oxjtartrate  of  antimony  and  potassiam."  Br. 

Antimoniaxa  Tartaratuoii  Br.;  Antimoniom  Tartarisatam,  Tartarised  Antimony,  Tartrated 
Antimony ;  Antimonii  Potaaio-Tartrae,  Tartanis  StibiatoB,  P.  O.;  Tartanu  EmeticoB,  Stibio-Kali 
Tartarioum ;  Tartrate de  Potasseet  d'Antimoine,  Em^tiqne,  Tartre  8tibi6,  Fr.;  Brechweinstein,  0, 

'^  Take  of  Oxide  of  Antimony  ^ve  ounces  [avoirdupois] ;  Acid  Tartrate  of  Potas- 
sium, in  fine  powder,  mix  ounces  [a v.] ;  Distilled  Water  two  pints  [Imperial  measure]* 
Mix  the  Oxide  of  Antimony  and  Acid  Tartrate  of  Potassium  with  sufficient  Distilled 
Water  to  form  a  paste,  and  set  aside  for  twenty-four  hours.  Then  add  the  remain- 
der of  the  Water  and  hoil  for  a  quarter  of  an  hour,  stirring  frequently.  Filter,  and 
set  aside  the  clear  filtrate  to  crystallize.  Pour  off  the  mother-liquor,  evaporate  to 
one-third,  and  set  aside  that  more  crystals  may  form.  Dry  the  crystals  on  filtering 
paper  at  the  temperature  of  the  air.''  Br. 

A  process  for  Tartar  Emetic  not  heing  given  in  the  new  U.  S.  Pharmaoopceia,  that 
of  1870  is  inserted  below.*  This  compound  is  a  normal  tartrate.  Tartaric  acid  is 
dibasic.  In  acid  potassium  tartrate  (cream  of  tartar)  one  of  the  two  replaceable  hy- 
drogen atoms  is  replaced  by  potassium,  while  the  other  is  unreplaced ;  in  neutral  po- 
tassium tartrate  (soluble  tartar)  both  are  replaced  by  potassium ;  in  tartar  emetio, 
one  is  replaced  by  potassium,  while  the  other  is  replaced  by  the  group  (SbO)  anti- 
monyl,  which  is  a  univalent  group,  exactly  replacing  one  hydrogen  atom. 

In  the  preparation  of  tartar  emetic  several  circumstances  should  be  taken  into 
view.  The  cream  of  tartar  should  not  be  in  excess ;  as  in  that  case  it  is  apt  to  crys- 
tallize, upon  cooling,  with  the  tartar  emetic.  To  avoid  such  a  result  it  is  better  to 
have  a  slight  excess  of  antimonial  oxide.  No  rule  is  applicable  to  the  determination 
of  the  proper  proportion  of  water,  except  that  it  should  be  sufficient  to  dissolve  the 
tartar  emetic  formed.  The  hot  filtration,  directed  in  the  U.  S.  Pharmacopoeia  of  1870, 
may  be  conveniently  performed  by  a  jacketed  funnel  filled  with  hot  water.  In  all  cases 
the  salt  should  be  obtained  in  well-defined  crystals,  unmixed  with  those  of  cream  of 
tartar,  as  the  best  index  of  its  purity.  The  practice  of  some  manufacturing  chemists 
of  boiling  the  filtered  liquor  to  dryness,  whereby  an  impure  mass  is  obtained,  con- 
sisting in  part  only  of  the  antimonial  salt,  is  very  reprehensible. 

It  is  not  easy  to  decide  as  to  the  relative  eligibility  of  the  different  forms  of  anti- 
monial oxide,  used  for  preparing  tartar  emetic.  The  preference,  however,  was  given 
to  the  oxychloride  (jpovoder  of  Algaroth)  by  Berzelius ;  and  M.  Henry,  an  eminent 
pharmaceutist  of  Paris,  after  a  careful  comparison  of  the  different  processes,  declared 
also  in  its  favor. 

M.  Henry  has  given  a  process  for  preparing  tartar  emetic  with  the  oxychloride  on 
a  large  scale ;  and,  as  his  formula  may  be  useful  to  the  manufacturing  chemist^  we 
subjoin  it,  converting  French  weights  into  the  nearest  apothecaries^  weights  and 
measures.  Take  of  prepared  sulphide  of  antimony,  in  very  fine  powder,  three 
pounds  four  ounces;  hvdrochloric  acid,  marking  22^  (sp.gr.  1*178),  eighteen  pounds 
and  a  half;  nitric  acid,  two  ounces  and  a  half.  Introduce  the  smphide  into  a  glass 
matrass,  of  a  capacity  double  the  volume  of  the  mixture  to  be  formed ;  and  add  to 
it  from  three  to  five  pounds  of  the  acids  previously  mixed ;  so  that  the  sulphide 
may  be  thoroughly  penetrated  by  them ;  then  add  the  remainder  of  the  acids.  Place 
the  matrass  on  a  sand-bath,  and  heat  the  mixture  gradually  to  ebullition,  avoiding  the 
vapors,  which  are  disengaged  in  large  quantity.  Continue  the  heat  until  the  vapors 
given  off  are  so  far  deprived  of  sulphuretted  hydrogen  as  not  to  blacken  white 
paper  moistened  with  solution  of  acetate  of  lead ;  after  which  allow  the  liquor  to  oool, 
and  to  remain  at  rest  until  it  has  become  clear.     Decant  the  clear  liquor,  and,  in 

*  "  Take  of  Oxide  of  AntimoDy,  in  very  fine  powder,  two  troyouneet ;  Bitartrate  of  PotasBiam,  In 
very  fine  powder,  tvoo  trayounees  and  a  half;  Dldtilled  Water  eighteen JluitiouniMt,  To  the  Water, 
heated  to  the  boiling  point  in  a  glau  yessel,  add  the  powders,  previously  mixed,  and  boil  for  an 
hour ;  then  filter  the  liquid  while  hot,  and  set  it  aside  that  crystals  may  form.  Lastly,  dry  tho 
crystals,  and  keep  them  m  a  well-stopped  bottle.  By  further  eyaporation  the  mothep-water  maj 
be  made  to  yield  more  oxystalSi  whioh  should  be  purified  by  a  second  oiystalUiation."  (7.  S»  1870. 


PART  L  Anthnonii  d  Potami  Tarbrca.  203 

order  to  procure  the  portion  of  liquid  which  may  be  retained  by  the  moist  residue, 
add  to  this  a  small  portion  of  hydrochloric  acid,  and  again  decant.  Mix  the  decanted 
liquids,  which  consist  of  a  solution  of  terohloride  of  antimony,  and  add  them  to  a 
large  quantity  of  water,  in  order  that  the  oxychloride  may  be  precipitated ;  taking 
care,  daring  their  addition,  to  stir  constantly  in  order  that  the  precipitated  powder 
may  be  more  minutely  divided,  to  facilitate  its  subsequent  washing.  To  determine 
whether  the  water  has  been  sufficient  to  decompose  the  whole  of  the  terchloride,  a 
pari  of  the  supernatant  liquid,  after  the  subsidence  of  the  powder,  is  to  be  added  to 
a  fresh  portion  of  water;  and,  if  a  precipitate  take  place,  more  water  must  be  added 
to  the  mixture,  so  as  to  obtain  the  largest  possible  product  of  oxychloride.  The  pre- 
cipitation being  completely  effected,  wash  the  powder  repeatedly  with  water,  until 
this  no  longer  affects  litmus,  and  place  it  on  linen  to  drain  for  twenty-four  hours. 
The  quantity  of  oxychloride  thus  obtained  will  be  about  three  pounds  and  a  half  in 
the  moist  state,  or  two  pounds  nine  ounces  when  dry.  Assuming  it  to  be  this  quan- 
tity, mix  it  with  three  pounds  eleven  ounces  of  cream  of  tartar  in  fine  powder,  and 
add  the  mixture  to  two  gallons  and  five  pints  of  boiling  water,  containea  in  an  iron 
keitle.  Concentrate  the  liquor  rapidly  until  it  marks  25°  of  Baum^'s  hydrometer 
for  salts,  and  then  filter.  By  repose  the  liquor  furnishes  a  crop  of  very  pure  crystals, 
which  require  only  to  be  dried.  The  mother-waters  are  treated  in  the  following 
manner.  Saturate  the  excess  of  acid  with  chalk,  filter,  and  concentrate  to  25°.  By 
cooling,  a  second  crop  of  crystals  will  be  obtained ;  and  by  proceeding  in  a  similar 
manner,  even  a  third  crop.  But  these  crystals  are  somewhat  colored,  and  must  be 
purified  by  recrystallisation.* 

In  relation  to  the  above  process,  it  may  be  observed  that  the  proportion  of  oxychlo- 
ride and  cream  of  tartar  must  be  adjusted  according  to  the  numbers  given,  on  the 
assumption  that  the  former  is  dry;  but  it  by  no  means  follows  that  the  whole  of  the 
oxide  should  be  dried.  To  proceed  thus  would  be  a  waste  of  time.  The  mode  of 
proceeding  is  to  weigh  the  whole  of  the  moist  oxide,  and  afterwards  to  weigh  a  small 
part  of  it,  and  ascertain  how  much  this  loses  in  drying.  Then,  by  a  calculation,  it 
IS  easy  to  determine  how  much  the  whole  of  the  moist  oxide  would  weigh  if  dry. 

Tartar  emetic  is  not  usually  prepared  by  the  apothecary,  but  made  on  a  large  scale 
by  the  manufacturing  chemist.  Different  processes  are  pursued  in  different  manu- 
factories ;  and  it  is  not  material  what  plan  is  adopted,  provided  the  crvstals  of  the 
antimonial  salt  are  careftilly  purified,  in  an  extensive  manufactory  in  London,  anti- 
mony ash  is  employed  for  boiling  with  the  cream  of  tartar,  and  it  is  stated  to  form 
the  cheapest  material  for  making  tartar  emetic.  (Pereira^s  Mat,  Med,)  Mohr  prefers 
the  use  of  a  moist  oxide,  prepared  by  adding  gradually  an  intimate  mixture  of  one 
part,  each,  of  tersulphide  of  antimony  and  nitrate  ofpotassium,  to  a  boiling  mixture 
of  one  part  of  sulphuric  acid  and  two  of  water.  The  liquid  is  boiled  down  nearly 
to  dryness  and  allowed  to  cool.  The  grayish  white  mass,  thus  formed,  is  then 
washed  thoroughly  with  water.  The  details  of  this  process  are  given  by  Soubeiran, 
by  whom  it  is  praised,  in  the  Joum,  de  Pharm,,  3e  s^r.,  iii.  327. 

Fropertieiy  etc.  It  is  in  the  form  of  "  small,  transparent  crystals,  of  the  rhombic 
system,  becoming  opaque  and  white  on  exposure  to  air,  or  a  white,  granular  powder, 
having  a  sweet,  and  afterwards  disagreeable  metallic  taste,  and  a  feebly  acid  reaction. 
Soluble  in  17  parts  of  water  at  15°  C.  (59°  F.)  and  in  3  parts  of  boiling  water.  In- 
soluble in  alcohol,  which  precipitates  it  from  its  aqueous  solution  in  the  form  of  a 
crystalline  powder.  When  heated  to  redness,  the  salt  chars,  emits  the  odor  of  burnt 
sugar,  and  leaves  a  blackened  residue  of  an  alkaline  reaction.  The  aqueous  solution 
of  the  salt  yields  with  hydrochloric  acid,  a  white  precipitate  soluble  in  an  excess  of 
the  acid ;  but  no  precipitate  occurs  if  tartaric  acid  has  been  previously  added.  In  a 
solution  of  the  salt  acidulated  with  hydrochloric  acid,  hydrosulphuric  acid  causes  an 
orange-red  precipitate.  A  dilute  solution  at  once  becomes  permanently  turbid  on  the 
addition  of  a  little  carbonate  of  potassium."  U.  S.  Tartrate  of  antimony  and  potas- 
sium was  discovered  in  1631  by  Adrian  de  Mynsicht.  When  prepared  from  the  oxy- 
chloride it  crystallises  in  tetrahedrons.     As  it  occurs  in  the  shops,  it  is  often  in  the 

*  For  still  another  method  of  preparing  tartar  emetio,  which  we  omit  firom  want  of  ipaoe.  see 
Jomru.  d*  Pkanup  4e  s^r.,  zL  404, 
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form  of  a  white  powder,  resulting  from  the  pulverization  of  the  crystals.  They  are 
insoluble  in  alcohol,  but  dissolve  in  proof  spirit  or  wine.'*'  (See  Vinum  Antimonii,) 
Its  aqueous  solution  slightly  reddens  litmus,  and  undergoes  decomposition  by  keep- 
ing.  If  one-fiflh  of  its  bulk  of  alcohol  be  added  to  the  water,  the  decomposition  is 
prevented.  It  is  incompatible  with  acids,  alkalies  and  their  carbonates,  some  of  the 
earths  and  metals,  chloride  of  calcium,  and  acetate  and  subaoetate  of  lead.  It  is 
incompatible  also  with  astringent  infusions  and  decoctions,  as  of  rhubarb,  cinchona, 
catechu,  galls,  etc. ;  but  these  substances,  unless  galls  be  an  exception,  do  not  render 
it  inert,  though  they  lessen  its  activity  to  a  greater  or  less  extent. 

Characteristics  and  Tests  of  Purity.  "  A  one  per  cent  aqueous  solution  of 
the  salt  previously  acidulated  with  acetic  acid,  should  not  be  clouded  by  the  addi- 
tion of  a  few  drops  of  test-solution  of  chloride  of  barium  (sulphate),  or  of  ferro- 
cyanide  of  potassium  (iron  and  other  metals),  or  of  oxalate  of  ammonium  (calcium), 
or  of  nitrate  of  silver  (chloride).  If  1  Gm.  of  the  salt  and  some  pieces  of  alumi. 
nium  wire  be  added  to  strong  solution  of  soda  (sp.  gr.  about  1*260),  contained  in  a 
long  test-tube,  a  gas  is  given  off  which  should  not  impart  any  color  to  filter  paper 
wet  with  test-soluticm  of  nitrate  of  silver,  and  held  over  the  mouth  of  the  test-tube 
(abs.  of  more  than  traces  of  arsenic)."  IL  S,  Tartar  emetic,  when  pure,  exhibits 
its  appropriate  crystalline  form.  A  crystal  or  two,  dropped  into  a  solution  of 
hydrosulphurio  acid,  will  be  covered  with  an  orange-colored  deposit  of  tersulphide 
of  antimony.  ^*  Twenty-nine  grains  dissolve  slowly  but  without  residue  in  an  [Im- 
perial] fluidounce  of  distilled  water  at  60^ ;  and  the  solution  gives  with  sulphuretted 
hydrogen  an  orange  precipitate,  which,  when  washed  and  dried  at  212^,  weighs 
15*1  grains."  Br.  Entire  solubility  in  water  is  not  a  character  belonging  exda- 
sively  to  the  pure  salt,  for,  according  to  the  late  Mr.  Hennell,  tartar  emetic  may 
contain  10  per  cent,  of  unoombined  cream  of  tartar,  and  yet  be  wholly  soluble  in 
the  proper  proportion  of  water.  HenneH's  method  of  detecting  uncombined  bitar- 
trate,  is  to  add  a  few  drops  of  a  solution  of  carbonate  of  sodium  to  a  boiling  solution 
of  the  antimonial  salt.  If  the  precipitate  formed  be  not  redissolved,  no  bitartrate 
is  present. 

The  impurities  found  in  tartar  emetic  are  uncombined  cream  of  tartar  from  faulty 
preparation  or  fhiudulent  admixture,  tartrate  of  calcium,  iron,  sulphates,  and  chlorides. 
The  mode  of  detecting  cream  of  tartar  has  been  indicated  above.  Tartrate  of  calcium 
is  derived  from  the  cream  of  tartar,  which  always  contains  this  impurity.  It  is  apt  to 
form  on  the  surface  of  the  crystals  of  tartar  emetic  in  crystalline  tufts,  which  are 
easily  brushed  off.  Iron  is  sometimes  present,  especially  when  the  antimonial  salt 
has  been  prepared  from  glass  of  antimony.  It  is  detected  by  a  blue  color  being 
xmmediaidy  produced  by  ferrocyanide  of  potassium,  added  after  a  little  acetic  add. 
If  the  blue  color  be  dowly  produced,  it  may  arise  from  reactions  on  the  iron  of  the 
ferrocyanide  itself.  If  much  iron  be  present,  the  solution  of  the  tartar  emetic  will 
be  yellow  instead  of  colorless.  According  to  Serullas,  tartar  emetic,  except  when  well 
crystallized,  and  all  the  other  antimonial  preparations  usually  contain  a  minute  pro- 
portion of  arsenic,  derived  from  the  native  tersulphide  of  antimony,  which  almost 
always  contains  this  dangerous  metal.  Subsequently,  however,  Mr.  Thos.  Williams 
(7^.  J,  2V.,  July,  1874,  p.  63)  examined  a  number  of  samples  of  various  and- 
monial  preparations  and  found  them  remarkably  free  from  arsenic.  Tartar  emetic 
should  always  be  bought  by  the  apothecary  in  good  crystals,  in  which  state  the  salt 
is  pure,  or  very  nearly  so,  and  entirely  free  from  arsenia  Its  powder  is  perfectly 
white ;  and,  when  it  is  yellowish  white,  iron  b  probably  present.  A.  H.  Jackson 
found  some  samples  of  commercial  tartar  emetic  to  contain  from  40  to  70  per  cent, 
of  potassium  sulphate.  (JYear-Book  of  Pharmacy,  1885,  p.  459.) 

It  has  been  already  stated,  in  general  terms,  that  tartar  emetic  in  solution  is  in- 
compatible with  acids  and  alkalies,  and  with  some  of  the  earths ;  but  this  salt  b  so 
important,  that  some  details  in  regard  to  the  effects  of  particular  reagents,  included 
under  these  titles,  seem  to  be  necessary.   Hydrochloric  and  sulphuric  acids,  added  to  a 

*  Aleobol  precipitates  it  from  its  aqueoas  solution,  and  Mr.  T.  S.  Wiegand  proposes  as  a  method 
I  if  obtaining  it  in  fine  powder,  to  boil  an  ounce  in  four  times  its  weight  of  water,  and  to  pour  th« 
solution  into  a  pint  and  a  half  of  95  per  cent,  alcohol.  {A.  /.  P.,  1858,  p.  407.) 
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flahition  of  the  andmonial  salt,  not  too  dilate,  throw  down  a  white  precipitate  of  ter- 
chloride  or  snbsnlphate  of  antimony,  mixed  with  cream  of  tartar,  which  is  redissolved 
by  an  excess  of  the  precipitant.  I<iitric  acid  throws  down  a  snbnitrate,  which  is  taken 
np  by  an  excess  of  it.  When  canstic  potassa  is  added  to  a  tolerably  concentrated 
solution,  it  produces  at  first  no  effect,  then  a  precipitate  of  teroxide,  and  afterwards 
the  solution  of  this  precipitate,  if  the  addition  of  the  alkali  be  continued.  Lime-water 
acts  in  a  weaker  solution,  and  throws  down  a  white  precipitate,  consisting  of  the  mixed 
tartrates  of  calcium  and  antimony.  Carbonate  of  potassium  affects  still  weaker  solu- 
tions, throwing  down  a  white  precipitate  of  teroxide ;  but  this  test  does  not  act  in  solu- 
tions containing  less  than  a  quarter  of  a  grain  to  the  fluidounce.  Ammonia,  both 
pure  and  carbonated,  precipitates  a  solution  of  tartar  emetic,  ChrowiDgdown  the  pure 
teroxide.  To  these  reagents  may  be  added  infusion  of  galls,  which,  when  ft'esh  and 
strong,  causes  a  dirty  yellowish  white  precipitate  of  tannate  of  antimony. 

Medical  Properties  and  Uses.  When  tartar  emetic  is  given  in  minute  doses  to 
the  healthy  man  (gr.  ^4-),  it  produces  only  a  slight  lessening  of  the  force  of  the  pulse 
and  a  tendency  to  increased  secretion  from  the  skin.  After  somewhat  larger  amounts 
these  symptoms  are  more  pronounced  and  have  nausea  added  to  them.  If  a  grain 
be  ing^ted,  the  nausea  and  vomiting  are  usually  severe  and  persistent,  and  are  ao* 
eompanied  by  marked  prostration,  both  of  the  circulation  and  of  the  muscular  strength. 
Symptoms  of  acute  poisoning  by  the  drug  are  an  austere  metallic  taste ;  excessive  Dau« 
sea ;  copious  vomiting ;  frequent  hiccough ;  burning  pain  itt  the  stomach )  colic;  fre- 
quent stools  and  tenesmus;  fainting  ;  small,  contracted,  and  accelerated  pulse;  cold- 
ness of  the  skin,  and  even  of  the  internal  organs ;  difficult  and  irregular  respiration ; 
eutaneous  anaesthesia ;  loss  of  sense ;  convulsive  movements ;  very  painful  cramps 
in  the  legs ;  prostration,  and  death.  Ten  grains  is  the  smallest  dose  reported  to  have 
proved  f^tal.  In  the  lower  animals  antimony  causes  symptoms  similar  to  those  which 
it  produces  in  man.  It  has  been  experimentally  proven  that  the  fall  of  the  arterial 
pressure  is  produced,  at  least  in  part,  by  a  direct  action  upon  the  heart.  The  loss  of 
muscular  power,  of  reflex  activity  and  of  sensibility,  are  believed  to  be  due  to  de- 
pression of  the  spinal  centres,  and  the  disturbance  of  respiration  to  a  direct  influence 
upon  the  nerve  centres  which  preside  over  that  function.  The  purging  and  vomit- 
ing are  connected  with  an  effort  at  elimination,  the  poison  escaping  through  the  gas- 
tro-intestinal  mucous  membrane,  as  well  as  through  the  kidneys.  After  death  from 
antimony,  fatty  d^eneration  of  the  liver,  kidneys,  and  other  organs  has  been  found, 
indicating  that  the  poison  has  a  powerful  influence  upon  nutrition. 

The  above  summary  shows  that  in  small  doses  tartar  emetic  is  powerftilly  depressant 
to  the  drculation  and  stimulant  to  the  secretion  of  the  skin.  It  has  been  very  largely 
used  as  a  sedative,  antiphlogistic,  diaphoretic,  and  expectorant.  It  is,  however,  at  pres- 
ent much  less  frequently  administered  than  formerly ;  in  $maU  doses  (gr.  -^  to  |^), 
mostly  associated  with  saline,  alkaline,  or  diaphoretic  remedies,  and  assistea  by  co- 
pious dilution,  it  is  still  resorted  to  in  febrile  complaints,  for  the  purpose  of  pro- 
ducing perspiration,  which  is  often  freely  induced,  especially  if  the  remedy  gives  rise 
to  nausea.  It  also  proves  useful,  on  many  occasions,  in  the  first  stages  of  bronchitis ; 
and  with  a  view  to  its  action  in  this  way,  it  is  conjoined  with  expectorant  remedies. 
In  fuU  doses  it  acts  as  an  emetic,  and  is  characterized  by  certainty,  stren^h,  and 
permanency  of  operation.  It  remains  longer  in  the  stomach  than  ipecacuanha,  pro- 
daoes  more  frequent  and  longer-continued  efforts  to  vomit,  and  exerts  a  more  pow- 
erful impression  on  the  system.  The  nausea  and  attendant  prostration  are  often 
veiy  considerable.  As  an  emetic  its  use  is  indicated  where  the  object  is  not  merely 
to  evacuate  the  stomach,  but  to  agitate  and  compress  the  liver  and  other  abdominal 
viscera ;  its  employment  is  contraindicated  by  debility  or  gastro-intcstinal  irritability, 
and  it  is  very  badly  borne  by  children.  By  the  extension  of  its  action  to  the  duo- 
denum, it  often  causes  copious  discharges  of  bile,  and  may  thus  prove  useftil  when 
there  is  a  morbid  excess  of  that  secretion. 

The  so  called  contra-stimulant  use  of  large  doses  of  antimony  originated  with  Dr. 
Basori,  professor  of  clinical  medicine  at  Milan,  who  published  his  views  in  1800, 
bat  has  gone  entirely  out  of  vogue.  The  principal  diseases  in  which  it  was  prac- 
tiaed  were  pneumonia,  pleurisy,  bronchitis,  and  acute  rheumatism.    The  medicine 
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was  directed  in  doses,  yarying  from  a  grain  to  two  grains  or  more,  every  two  hoars, 
dissolved  in  a  small  quantity  of  water ;  the  patient  being  restricted  in  the  use  of 
drinks  whilst  under  its  operation.  It  is  stated  that,  when  the  remedy  is  thus  given 
in  diseases  of  high  action,  it  seldom  produces  vomiting,  an  effect  which  the  author 
of  the  practice  wished  to  avoid.  The  power  of  the  system  to  bear  large  doses  of 
tartar  emetic,  during  the  existence  of  acute  diseases,  was  considered  by  Rasori  to 
depend  upon  the  coexisting  morbid  excitement,  and  the  capability  of  bearing  them 
was  expressed  by  the  term  tolerance. 

Externally,  tartar  emetic  is  employed  as  a  counter-irritant,  mixed  with  lard,  or 
cerate,  or  in  the  form  of  a  plaster.  (See  Ungv^ntum  Antimonii  and  EmploMtrum 
Antimonii,)  It  causes,  after  a  longer  or  shorter  interval,  a  burning  sensation,  ac- 
companied by  a  peculiar  and  painful  pustular  eruption.  This  mode  of  producing 
counter-irritation  is  serviceable  when  a  very  powerful  and  persistent  effect  is  desira- 
ble. Care  must  be  taken,  when  the  salt  is  applied  by  means  of  a  plaster,  that  the 
pustular  inflammation  does  not  proceed  too  far ;  as,  in  that  event,  it  produces  deep 
and  very  painful  ulcerations,  difficult  to  heal.  According  to  M.  Ou6rin,  inflamed 
parts  exhibit  a  condition  of  tolerance  to  the  local  effects  of  tartar  emetic,  evinced 
oy  the  absence  of  pustulation. 

Tartar  emetic  is  generally  given  in  solution,  and  in  an  amount  which  varies  with 
the  object  in  view  in  its  administration.  Its  dose  as  an  alterative  is  from  the  thirty- 
second  to  the  sixteenth  of  a  grain  (0*002-0*004  Gm.) ;  as  a  diaphoretic  or  ex- 
pectorant, from  the  twelflh  to  the  sixth  of  a  grain  (0*005-0*01  Gm.) ;  and  as  a 
nauseating  sudorific,  from  a  sixth  to  a  quarter  of  a  grain  (0*01-0*016  Gm.);  re- 
peated, according  to  circumstances,  every  hour,  two,  or  four  hours ;  as  an  emetic, 
half  a  grain  (0*03-0*065  Gm.),  repeated  every  fifteen  or  twenty  minutes  till  it 
vomits ;  the  operation  being  aided  by  warm  water  or  chamomile  tea. 

Poisoning.  The  general  symptoms  of  acute  tartar  emetic  poisoning  have  been 
sufficiently  described.  In  rare  cases  vomiting  and  purging  do  not  take  place ;  and, 
when  they  are  absent,  the  other  symptoms  are  aggravated.  Sometimes  a  pustular 
eruption  is  produced,  like  that  caused  by  the  external  application  of  the  antimonial ; 
as  in  a  case  reported  by  Dr.  J.  T.  Gleaves,  of  Tennessee. 

The  effects  of  slow  poisoning  by  tartar  emetic  on  inferior  animals  have  been  care- 
fully studied  by  Dr.  B.  W.  Richardson,  of  London,  and  Dr.  Nevins,  of  Liverpool. 
All  the  surfaces  absorb  the  solution  of  the  salt,  and  the  metal  is  found  in  all  the 
tissues  afler  death,  except  that  of  the  brain ;  but  most  abundantly  in  that  of  the  liver. 
The  elimination  of  the  poison  is  effected  by  all  the  secreting  organs,  but  espedallj 
by  the  kidneys.  The  tolerance  of  antimony  is  attributed  by  Dr.  Richardson  to  the 
eliminating  action  of  these  glands.  The  pathological  appearances  are  general  con- 
gestion, marked  fluidity  of  the  blood,  and  intense  vascularity  of  the  stomach  and 
sometimes  of  the  rectum,  but  without  ulceration.  No  other  pulmonary  lesion  occurs 
but  simple  congestion.  {Am,  Joum,  of  Med,  Sci.,  1857,  p.  266.)  The  general  results 
obtained  by  Dr.  Richardson  were  confirmed  by  Dr.  Nevins.  (P.  J,  Tr,,  1857,  p.  415.) 

In  treating  a  case  of  poisoning  by  tartar  emetic,  if  it  be  found  that  the  patient  has 
not  vomited,  immediate  recourse  must  be  had  to  tickling  the  throat  with  a  feather, 
and  the  use  of  abundance  of  warm  water.  Usually,  however,  the  vomiting  is  exces- 
sive and  distressing ;  and  here  it  is  necessary  to  use  remedies  calculated  to  decompose 
the  poison,  and  to  allay  the  pain  and  irritation.  Tannic  acid  should  be  freely  admiD'* 
istered,  in  order  to  form  the  insoluble  and  inactive,  if  not  absolutely  inert,  tannata 
of  antimony.  A  case  of  poisoning  with  half  an  ounce  of  tartar  emetic,  successfully 
treated  with  copious  draughts  of  green  tea  and  large  doses  of  tannin,  is  reported  bj 
Dr.  S.  A.  McCreery,  of  the  U.  S.  Navy.  (^Am,  Joum,  of  Med.  ScL,  1853,  p. 
131.)  To  stop  the  vomiting  and  relieve  pain,  laudanum  should  be  given,  either  oy 
the  mouth  or  by  injection ;  and  to  combat  consecutive  inflammation,  leeches  to  the 
epigastrium  and  other  antiphlogistic  measures  may  be  resorted  to. 

Afler  death  from  suspected  poisoning  by  tartar  emetic,  it  is  necessary  to  search  for 
the  poison  in  the  body.  The  contents  of  the  stomach  should  be  digested  in  water, 
acidulated  with  hydrochloric  and  tartaric  acids.  The  former  acid  will  serve  to  co- 
agulate organic  matter  \  the  latter  to  give  complete  solubility  to  the  antimony.     The 
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BolnHon  obtained,  after  having  been  filtered,  should  be  subjected  to  a  stream  of  sul- 
phuretted hydrogen,  which,  if  tartar  emetic  be  present,  will  throw  down  the  orange 
red  tersulphide  of  antimony,  distinguished  from  tersulphide  of  arsenic  and  all  other 
precipitates  by  forming  with  hot  hydrochloric  add  a  solution,  from  which  a  white 
eurdy  precipitate  of  oxychloride  of  antimony  (powder  of  Algaroth)  is  thrown  down 
upon  the  addition  of  water.  Sulphuretted  hydrogen  is  by  fax  the  most  delicate  test 
for  tartar  emetic. 

Sometimes  the  antimony  is  not  in  the  stomach  and  bowels,  and  yet  may  exist  in 
other  parts,  especially  in  the  liver  and  kidneys,  and  their  secretions.  The  mode  of 
extracting  the  antimony,  recommended  by  Orfila,  is  to  carbonise  the  dried  viscera  with 
pure  concentrated  nitric  acid  in  a  porcelain  capsule,  to  boil  the  charred  mass  obtained 
Ibr  half  an  hour  with  hydrochloric  acid,  assisted  with  a  little  nitric  acid,  to  filter  the 
liquor,  and  introduce  it  into  Marsh's  apparatus.  Antimoniuretted  hydrogen  will  be 
formed,  which,  being  inflamed,  will  deposit  the  antimony  on  a  cold  surface  of  por- 
celain as  a  black  stain,  distinguishable  from  the  similar  stain  produced  by  arsenic  by 
its  slighter  volatility,  by  its  forming,  with  hot  hydrochloric  acid,  a  solution  which 
afiSords  a  white  precipitate  of  oxychloride  of  antimony  when  added  to  water,  its  in- 
solubility in  solution  of  bleaching  powder  or  chlorinated  soda,  and  its  solubility  in 
Bolution  of  stannous  chloride.  (SeeAeidum  Ar9enio$um,  p.  41.) 

Beinsch's  process  is  a  good  one  for  separating  antimony  from  the  tissues,  and  was 
first  used  for  that  purpose  by  Dr.  Alfred  Taylor,  of  London.  The  tissues  are  boiled 
in  hydrochloric  acid,  and  a  bright  slip  of  copper  is  immersed  in  the  hot  solution. 
The  metallic  film,  deposited  on  the  copper,  must  be  proved  to  be  antimony.  Thb  is 
done  by  Dr.  Odling  by  first  boiling  the  coated  copper  in  a  solution  of  permanganate 
of  potassium,  with  a  little  excess  of  potassa,  for  a  few  minutes,  whereby  the  antimony 
becomes  oxidised  and  dissolved,  and  then  passing  sulphuretted  hydrogen  through 
the  filtered  and  acidulated  solution.  The  characteristic  orange  red  precipitate  of  ter- 
sulphide of  antimony  is  produced,  which  may  be  tested  for  antimony  as  above  men- 
tioned. Mr.  H.  H.  Watson  has  simplified  Dr.  Odling*s  process  by  dispensing  with 
the  use  of  the  permanganate  of  potassium.  He  subjects  the  coated  copper  slip,  in  a 
tube,  to  a  boiling  very  dilute  solution  of  caustic  potassa,  the  metal  being  alternately 
drawn  out  of  and  immersed  in  the  solution,  by  the  aid  of  a  copper  wire,  until  the 
whole  of  the  coating  is  oxidised  and  dissolved.  The  solution  is  then  treated  as  di- 
rected by  Dr.  Odling.  (^Med,  Tmes  and  Oaz,^  July,  1857,  p.  613.)  Antimoniu- 
retted hydrogen  (evolved  either  by  galvanic  processes  or  from  sine  and  sulphuric 
acid),  when  passed  over  sulphur,  is  decomposed,  slowly  in  diffused  daylight,  very 
rapidly  in  sunlight,  antimonous  sulphide  forming,  with  liberation  of  hydrogen  sul- 
phide. The  orange  red  sulphide  can  be  freed  from  excess  of  sulphur  by  exhaustion 
with  bisulphide  of  carbon.  (Jones,  Jmim,  Chem,  /Soc.,  i.,  1876.) 

Offi  Prep.  Syrupus  Scillse  Gompositus ;  Yinum  Antimonii. 

Off.  Prep,  Br,   Unguentum  Antimonium  Tartarati ;  Vinum  Antimoniale. 

ANTIMONII  OXIDUM.  U.S.,  Br.    Oxide  of  ArUimony. 

SIhOs;  2SB.  (XK-Ti-MO'Ni-i  5x'i-dCm.)  SbOs;  144. 

Stibiam  Ozydatum,  Oxydam  Antimonioam  8.  Stibicum ;  Ozyde  d'Antimoine,  Fr,;  AntimoxH 

A  process  for  this  salt  is  no  longer  officinal.    Below  is  that  of  the  Phnrm.  1870.* 

*  "(Take  of  Snlphuret  of  Antimony,  in  very  fine  powder,  /our  (royotmeet  /  Muriatic  Aoid  eighteen 
trojfotmeee ;  Nitnc  Aeid  a  troyounce  and  one  hundred  and  twen^  graint ;  Water  of  Ammonia  a 
Jluidomnee  and  a  half;  Water.  Distilled  Water,  each,  a  eujfficient  quantity.  Introduce  the  Sulphuret 
into  a  flask,  of  the  capacity  of  two  pints,  and,  haying  added  the  Mur&tio  Aoid,  digest,  by  means 
of  a  aand-lHith,  until  efferresoenoe  ceases.  Then,  baring  remored  the  flask  from  the  sand-bath, 
add  the  Nitno  Add  gradually ;  and,  when  nitrous  aoid  rapors  cease  to  be  given  off,  and  the  li(|^uid 
has  grown  cold,  add  to  it  half  a  pint  of  Water,  and  filter.  Pour  the  filtered  liquid  gradually  into 
twelre  pints  of  Water,  constantly  stirring,  and  allow  the  precipitate  to  subside.  Decant  the  super- 
natant liquid,  and  wash  the  precipitate  twice  by  deeantation,  using,  each  time,  eight  pints  of  Water. 
Then  transfer  it  to  a  muslin  filter  to  drain,  and,  after  the  draining  is  completed,  wash  it  with  Water 
until  the  washings  cease  to  have  an  acid  reaction.  Next  introduce  it  into  a  suitable  vessel,  and 
subject  it  to  the  action  of  the  Water  of  Ammonia  for  two  hours ;  at  the  end  of  which  time  transfer 
it  to  a  moistened  muslin  filter,  and  wash  it  with  Distilled  Water  as  long  as  the  washings  produce 
a  precipitate  with  nitrate  of  silver.  Lastly,  dry  the  precipitate  upon  bibnlous  paper  with  the  aid 
ef^a  gentle  heat."  U.  S.  1870. 
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''Take  of  Solution  of  Chloride  of  Antimony  sixteen  Jhndawnces ;  Carbonate  of 
Sodium  m'x  ounces  [avoird.] ;  Water  two  gallons  [Imperial  measure] ;  Distilled 
Water  a  sufficiency.  Pour  the  Antimonial  Solution  into  the  Water,  mix  thoroughly, 
let  the  precipitate  settle,  remove  the  supernatant  liquid  by  a  siphon,  add  one  giillon 

Simp.  meas.  j  of  Distilled  Water,  agitate  well,  let  the  precipitate  subside,  again  with- 
raw  the  fluid,  and  repeat  the  process  of  affusion  of  Distilled  Water,  agitation,  and 
subsidence.  Add  now  the  Caroonate  of  Sodium  previously  dissolved  in  two  pints 
[Imp.  meas.]  of  Distilled  Water,  leave  them  in  oontact  for  half  an  hour,  stirring  fre- 
quently, collect  the  deposit  on  a  calico  filter,  and  wash  with  boiling  distilled  water  until 
the  washings  cease  to  give  a  precipitate  with  a  solution  of  nitrate  of  silver  acidulated 
by  nitric  acid.  Lastly,  dry  the  product  at  a  heat  not  exceeding  212^  (100^  C.)'*  Br. 
In  the  U.  S.  1870  formula  the  solution  of  terchloride  is  prepared  as  the  first  step 
of  the  proceeding;  in  the  British  it  is  taken  already  formed,  as  the  result  of  a  dis- 
tinct process.  When  tersulphide  of  antimony  is  digested  with  hydrochloric  add, 
a  chemical  reaction  takes  place  as  follows:  Sb,S, +  6HCl  =  (SbCl,), -)- (H,S),; 
the  hydrogen  of  the  acid  uniting  with  the  sulphur  of  the  antimonial,  and  escaping 
as  sulphuretted  hydrogen,  while  the  chlorine  and  antimony  combine  to  form  ter- 
chloride of  antimony  which  is  held  in  solution.  The  effect  of  the  nitric  acid  la 
supposed  to  be  to  render  the  oxide  whiter,  by  decomposing  any  remaining  sulphu- 
retted hydrogen,  and  thus  preventing  it  from  contaminating  the  product.  Though 
the  result  thus  far  is  an  aqueous  solution  of  the  terchloride,  this  cannot  be  diluted 
beyond  a  certain  degree  without  decomposition.  Hence,  if  largely  diluted,  as  when 
poured  into  an  excess  of  water,  decomposition  takes  place,  and  a  white  powder  is 

Srecipitated,^  formerly  called  powder  of  Algaroth^  which  is  mainly  an  oxychloride. 
*he  composition  of  the  powder,  however,  is  not  uniform ;  as  it  contains  more  ter- 
oxide,  the  greater  the  proportion  of  water  used  in  the  decomposition.  The  pure 
oxychloride,  SbOCl,  is  formed  when  the  proportion  of  4  mols.  of  water  to  1  moL 
of  antimony  chloride  exists,  but  with  a  relatively  larger  proportion  of  water  the 
average  composition  of  the  powder  is  Sb^O^Cl,,  which  may  be  considered  as  made 
up  of  (SbOCl),  -{-  SbjO,.  The  oxychloride  is  first  washed  with  abundance  of  water 
to  separate  adhering  hydrochloric  acid,  and  then  acted  upon  by  a  solution  of  alkali 
(Ammonia,  U,  S.,  Caibonate  of  sodium,  Br.')  to  decompose  the  oxychloride,  with 
the  effect  of  adding  to  the  amount  of  teroxiae ;  after  which  the  teroxide  only  re- 
quires to  be  washed  with  water  in  order  to  render  it  pure.  The  last  washing 
separates  the  chloride  of  ammonium  or  of  sodium  resulting  frx>m  the  decomposition 
of  the  oxychloride ;  and  the  water  of  this  washing  is  tested,  in  both  formulas,  by 
nitrate  of  silver,  until  the  presence  of  chlorine  ceases  to  be  indicated. 

Properties.  Teroxide  of  antimony  is  a  heavy,  grayish  white  powder,  permanent 
in  the  air,  almost  insoluble  in  water,  insoluble  in  alcohol  and  nitric  acid,  readily 
soluble  in  hydrochloric  or  tartaric  acid,  or  in  boiling  solution  of  bitartrate  of  potas- 
sium. Heated  in  close  vessels  it  becomes  yellow,  fuses  at  a  full  red  heat,  and  finally 
sublimes  in  crystalline  needles.  When  cooled  from  a  state  of  fusion  it  forms  a 
fibrous  crystalline  mass,  of  pearl  color.  Heated  in  open  vessels  it  suddenly  becomes 
red  hot,  and,  by  the  absorption  of  oxygen,  changes  into  Sb.O^  (antimony  antimo- 
nate),  which  differs  from  the  teroxide  in  being  insoluble  in  hydrochloric  add,  less 
fiisible,  and  not  volatile.  This  oxide  is  the  active  ingredient  of  all  the  medidnal 
preparations  of  antimony.  "  By  dropping  its  solution  in  hvdrochloric  add  into 
water,  a  white  precipitate  is  formed,  which  is  at  once  changed  to  orange  by  bydro- 
sulphuric  acid.  A  solution  of  Oxide  of  Antimony  in  an  excess  of  tartaric  add 
should  vield  no  predpitate  with  test-solutions  of  nitrate  of  silver  (chloride),  chlo- 
ride of  barium  (sulphate),  or  ferrocyanide  of  potassium  Tiron  and  other  metals)." 
U.  S.  It  is  frequently  impure  frx)m  the  presence  of  the  before-mentioned  antimonate 
of  antimony,  in  which  case  it  is  not  entirely  soluble  in  hydrochloric  add.  If  it 
contain  oxychloride,  which  it  is  apt  to  do  from  the  imperfect  action  of  the  alkaline 
solutions  employed  in  its  purification,  its  solution  in  tartaric  acid  will  be  predpi- 
tated  by  nitrate  of  silver.  When  antimonate  of  antimony  is  substituted  for  it,  tne 
fraud  may  be  detected  by  the  spurious  preparation  being  entirely  insoluble  in  hydro- 
chloric acid. 
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Properties.  This  oxide,  which  must  not  be  oonfonnded  with  the 
powder  of  Algaroth,  has  the  general  therapeutic  properties  of  the  antimonials.  Like 
antimonial  powder,  it  is  unequal  in  its  effects,  sometimes  vomiting,  at  other  times 
being  apparently  inert.  The  inequality  of  action  is  plausibly  explained  by  the  state 
of  the  stomach  as  to  acidity,  the  presence  of  acids  giving  the  medicine  activity ;  and 
this  explanation  is  confirmed  by  the  experiments  of  Dr.  Osbum,  of  Dublin,  with  the 
Dublin  oxide.  As  to  the  French  Codex  oxide,  prepared  by  boiling  the  oxychloride 
with  a  solution  of  bicarbonate  of  potassium,  the  inequality  is  attributed  by  M.  Du- 
nnd,  of  Caen,  to  the  presence  of  more  or  less  terchloride,  which  is  separated  with 
difficulty.  Objecting  to  the  Codex  oxide,  M.  Durand  proposes  to  prepare  the  ter- 
oxide  by  precipitating  tartar  emetic  with  ammonia  in  excess.  Thus  obtained  it  con- 
tains no  terchloride,  and  does  not  vomit.  {Joum,  de  Pharm.,  3e  s4r.,  ii.  364.)  The 
dose  of  teroxide  of  antimony  is  set  down  as  three  grains  (0*20  Gm.),  every  two  or 
three  hours,  but  the  drug  should  not  be  employed  as  a  medicine.  It  was  introdaoed 
into  the  XT.  S.  Pharmacopoeia,  to  be  used  in  the  preparation  of  tartar  emetic. 

Ojff^.  Prep.  Pulvis  Antimonialis. 

Off.  Prep.  Br.  Antimonium  Tartaratum ;  Pulvis  Antimonialis. 

ANTIMONII  SULPHIDUM.   I/.  iR    Sulphide  of  Antimcmy. 

SbsSs;  336.  (iN-TI-MO'NI-i  SOlr-FHI'iyOH.)  Sb,  St;  16S. 

[Andmonii  Sulphuretum,  Pharm.  1870.] 

*'  Native  sulphide  of  antimony,  purified  by  fusion  and  as  nearly  free  from  arsenio 
as  possible."  &.  S.  "  Native  sulphide  of  antimony,  Sb,S„  purified  from  silicious 
matter  by  fusion,  and  afterwards  reduced  to  fine  powder."  Br,    (See  page  210^ 

AAtimoniam  If igntm,  Br.  1864 ;  Black  Antimony.  (Prepared  fialphnret  of  Antimony,  Sr.) 
Stibiam  Salfuratam  Cmdam  et  LeBYigatum,  F.  G.;  Antimonium  Crudum,  Stibium  Sulfuratum 
Nigmmt  Salfaretum  Stibionm ;  Artifioial  Sulpliuret  of  Antimony;  Antimoine  sulfur^,  Snlfure  d'An- 
timoine,  Antimoine  can,  Fr.;  Schwefelantimon,  Schwefelspiessglans,  0.;  Solfuro  d'Antimonio,  It.; 
Antimonio  erndo,  Sp, 

Freparatioiif  etc.    The  sulphide  of  antimony  of  the  Pharmacopceias  is  obtained 
from  the  native  sulphide,  called  antimony  ore^  by  different  processes  of  purification ; 
Uie  following  being  an  outline  of  that  generally  pursued.     The  ore  is  placed  in  melt- 
ing-pots in  a  circular  reverberatory  furnace,  and  these  are  made  to  connect,  by  means  < 
of  carved  earthen  tubes,  with  the  receiving  pots,  situated  outside  the  furnace.  This- 
amngement  affords  facilities  for  removing  the  residue  of  the  operation,  and  allows* 
of  the  collection  of  the  melted  sulphide  without  interrupting  the  fire,  and,  conse- 
qaeotly,  without  loss  of  time  or  fuel.     In  the  U.  S.  Pharmacopoeia  it  is  directed  to- 
be  melted  in  order  to  purify  it  from  infusible  substances ;  in  the  British,  to  be  re- 
daoed  to  fine  nowder,  to  fit  it  for  pharmaceutic  use.     In  order  to  bring  it  to  thi* 
state,  it  shoula  be  submitted  to  the  process  of  levigation.  (See  Antimonii  Sulphi- 
duan  Punficatum.')    Much  of  the  ''  Black  Antimony"  of  oommerce  has  been  shown 
by  Prof.  Warder  to  contain  no  antimony  whatever,  but  to  be  simply  powdered  coal 
and  marble,  and  such  can  be  easily  distinguished  by  a  rough  test,  as  follows.   Fill  a 
dry,  tared  one-ounce  bottle  with  the  powder,  after  shaking  it  down  it  will  be  found 
that  it  will  hold  two  and  a  quarter  ounces  of  powdered  black  antimony,  but  only  one 
and  a  quarter  ounces  of  powdered  coal.   (^Proc.  A.  P.  A.^  1885,  p.  479 ;  see,  also, 
S-  W.  McKeown's  paper,  Proc.  Ohio  State  Pharm.  Assoc.,  1885.) 

Ptoperties.  Sulphide  of  antimony  is  mostly  prepared  in  France  and  Germany. 
It  is  called,  in  oommerce,  antimony,  or  crude  antimony^  and  occurs  in  ^sed  conical 
maaees,  denominated  loaves.  ^'  Steel-gray  masses  of  a  metallic  lustre  and  a  striated 
crystalline  firacture,  forming  a  black  or  grayish  black,  lustreless  powder,  without  odor 
or  taste,  and  insoluble  in  water  or  alcohol.  When  heated,  it  fuses  at  a  temperature 
below  red  heat.  One  part  of  the  powdered  sulphide,  when  boiled  with  10  parts  of 
hydrochloric  acid,  dissolves  without  leaving  more  than  a  slight  residue,  hydrosul- 
pharic  acid  being  evolved.  The  solution  when  added  to  water  gives  a  white  pre- 
ei^tate,  which  is  soluble  in  a  solution  of  tartaric  acid.  After  separation  of  the  pre- 
cipitate by  filtration,  the  filtrate  gives  an  orange  red  precipitate  with  hydrosul- 
phnric  acid.'*  U.  S.  The  quality  of  the  sulphide  cannot  well  be  judged  of,  except 
in  ma» ;  hence  it  ought  never  to  be  bought  in  powder.    Arsenio,  which  is  oft^n 
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present  in  considerable  qnantities,  may  be  detected  by  the  usual  tests  for  that  metal 
(See  Addum  Aineaio^um^  p.  41.) 

Composition.  The  officinal  sulphide  of  antimony  is  a  tersulphide  consisting  of 
two  atoms  of  antimony  240,  and  three  of  sulphur  96  =  336. 

When  prepared  by  pulverization  and  levigation,  it  is  in  the  form  of  an  insoluble 
powder,  without  taste  or  smell,  usually  of  a  dull  blackish  oolor,  but  reddish  brown 
when  perfectly  pure.  By  exposure  to  the  air,  it  absorbs,  according  to  Buchner,  a 
portion  of  oxygen,  and  becomes  partially  converted  into  teroxide. 

Medical  ftoperties  and  TTses.  This  preparation  is  very  uncertain  in  its  opera- 
tion ;  being  sometimes  without  effect,  at  other  times,  if  it  meet  with  acid  in  the 
stomach,  acting  with  violence  by  vomiting  and  purging.  The  effects  attributed  to 
it  are  those  of  a  diaphoretic  and  alterative ;  and  the  principal  diseases  in  which  it 
has  been  used  are  scrofula,  glandular  obstructions,  cutaneous  diseases,  and  chronio 
rheumatism.  It  is  employed  in  the  United  States  solely  in  veterinary  practice.  The 
dose  is  from  ten  to  thirty  grains  (0*65-1*95  Om.),  given  in  powder  or  bolus. 

Off.  Prep.  Antimonii  Sulphidum  Purificatum. 

ANTIMONII  SULPHIDUM  PURIFICATUM.  U.S.    PuriJUd 

Sulphide  of  Afdirtumy. 

SbtSs;  336.  (XN-Tl-Md'KI-i  St^L-PHI'Dt^M  Fn-Bl-F|-OA'Tt^M.)  8b  St;  168. 

"  Sulphide  of  Antimony,  ten  parts;  Water  of  Ammonia,  five  parts.  Reduce 
the  Sulphide  of  Antimony  to  a  very  fine  powder.  Separate  the  coarser  particles 
by  elutriation,  and,  when  the  finely  divided  sulphide  has  been  deposited,  pour  off 
the  water,  add  the  Water  of  Ammonia,  and  maoerate  for  five  days,  agitating  the 
mixture  frequently.  Then  let  the  powder  settle,  pour  off  the  Water  of  Ammonia, 
and  wash  the  residue  by  repeated  affusion  and  deoantation  of  water.  Finally  dry 
the  product  by  the  ud  of  heat."   U.  S. 

ANTIMONIUM  NIGRUM  PURIFICATUM.  Br.    Purified  Black 

Antimony. 

(XN-T|-M6^.UM   NrOBttM  PU-BI-FJ-CATtJM.) 

^  Native  sulphide  of  antimony,  Sb,S„  purified  from  siliceous  matter  by  furion, 
reduced  to  fine  powder,  and,  if,  on  testing  as  described  below,  any  soluble  salt  of 
arsenium  is  present,  purified  by  the  following  process.  Take  of  Native  Sulphide  of 
Antimony,  in  fine  powder,  1  pound ;  Solution  of  Ammonia  8  fluidouncee ;  Distilled 
Water  a  sufficiency.  Macerate  the  sulphide  of  antimony  with  the  solution  of  am- 
monia for  five  days,  stirring  frequently.  Then  allow  the  powder  to  subside,  pour  off 
the  supernatant  liquid,  and  thoroughly  wash  the  residue  with  the  water.  Dry  the 
powder  by  the  aid  of  heat*'  Br. 

The  test  for  arsenium  is  as  follows.  *'  If  one  grain  be  dissolved  in  hydrochloric  acid, 
and  the  solution,  slightly  diluted,  be  gently  warmed  with  a  piece  of  bright  copper  foil, 
the  copper  being  washed,  dried,  and  heated  in  a  dry,  narrow  test-tube,  no  CTystallioe 
sublimate  (of  arsenious  anhydride)  should  form  on  the  upper  cool  part  of  the  tube.'* 

These  are  new  officinal  processes,  which  are  intended  to  furnish  a  black  sulphide 
of  antimonv  better  fitted  for  the  manufacture  of  the  officinal  preparations  of  aoti> 
mony  and  for  internal  administration.  Copper,  a  common  impunty  in  the  crade 
sulphide,  is  rendered  soluble  by  the  water  of  ammonia,  whilst  the  subsequent  waab- 
ing  and  decantation  effectually  remove  all  soluble  impurities. 

Properties.  *^  A  dark  gray  powder,  odorless  and  tasteless,  and  insoluble  in  wateor 
or  alcohol.  It  fuses  at  a  temperature  below  red  heat  When  boiled  with  10  parts 
of  hydrochloric  acid  it  is  nearly  all  dissolved,  hydrosulphuric  add  being  evolved. 
The  solution  when  added  to  water  yields  a  white  precipitate,  which  is  soluble  in  a 
solution  of  tartaric  acid.  After  separation  of  the  precipitate  by  filtration,  the  fil- 
trate gives  an  orange  red  precipitate  with  hydrosulphuric  acid."   U.  S. 

Tests.  '^  If  2  Qm.  of  the  salt  be  mixed  and  cautiously  ignited,  in  a  poroalaiii 
crucible,  with  8  Gm.  of  pure  nitrate  of  sodium,  and  the  fiised  mass  boiled  with  25 
Gm.  of  water,  there  will  remain  a  residue  which  should  be  white  or  nearly  so, 
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not  yellowish  or  brownish  (abs.  of  other  metallic  sulphides).  On  boiling  the  filtrate 
with  an  excess  of  nitric  acid,  until  no  more  nitrous  vapors  are  evolyed,  then  dis- 
solying  in  it  0*1  Gm.  of  nitrate  of  silver,  filtering  again  (f  necessary,  and  cautiously 
pouring  a  few  drops  of  Water  of  Ammonia  on  top,  not  more  than  a  white  cloud, 
but  no  red  or  reddish  precipitate  should  appear  at  the  line  of  contact  of  the  two 
liquids  (abs.  of  more  than  traces  of  arsenic)."   U.  S. 

Medieal  Properties  and  TTses.  This  preparation  was  introduced  into  the  British 
Pharmacopoeia  for  pharmaceutical  purposes,  and  should  not  itself  be  used  in  medical 
practice. 

Off.  Prep.  Antimonium  Sulphuratum. 

Off.  Prep,  Br.  Antimonium  Sulphuratum ;  Liquor  Antimonii  Chloridi. 

ANTIMONIUM  SULPHURATUM.  U.  S.,  Br.    Sidphuraied 

Antivwny. 

(XlT-TI-MO'NT-tM  8tJL-PH<r-M"rtJM.) 

Andmonii  OxTaalpbnretom,  Land,;  Antimonii  Salphuretum  Aoream,  Ed,;  Precipitated  Sul» 
^hide  of  Antimonj ;  Stibium  Sulfnratum  Anrantiacnm,  P.  O.j  Sulphur  Stibiatnm  Anrantiaeum, 
unlphar  Aaratum  Antimonii ;  Golden  Sulphnret  of  Antimonj,  Golden  Sulphur;  Soufre  dor6  d'An< 
tamoineiy  Fr.;  Goldsobwefel,  O, 

"Chiefly  Antimonious  Sulphide  [8b,S,;  886— SbS,;  168]  with  a  very  small 
aiBoant  of  Antimonious  Oxide."  U.S.  *'  A  mixture  containing  sulphide  and  oxide 
of  antimony,  Sb,S^  and  Sb,Op."  Br. 

^'  Purified  Sulphide  of  Antimony,  one  part  [or  fotfr  ounces  av.1 ;  Solution  of  Soda, 
twdve parts  [or  two  pints  and  thirteen  nuidouncesi;  Distilled  Water,  Diluted  Sul- 
phuric Acid,  each,  a  sufficient  quantity.  Mix  the  Purified  Sulphide  of  Antimony 
with  the  Solution  of  Soda  and  thirty  parts  [or  eight  pints]  of  Distilled  Water,  and 
boil  the  mixture  over  a  gentle  fire,  for  two  hours,  constantly  stirring,  and  occasionally 
adding  distilled  water  so  as  to  preserve  the  same  volume.  Strain  the  liquid  imme- 
diately through  a  double  muslin  strainer,  and  drop  into  it,  while  yet  hot,  Diluted  Sul- 
phuric Acid  so  long  as  it  produces  a  precipitate.  Wash  the  precipitate  with  hot 
Distilled  Water  until  the  washings  are  at  most  but  very  slightly  clouded  by  test- 
solution  of  chloride  of  barium;  then  dry  the  precipitate  and  rub  it  to  a  fine 
powder."   U.S. 

"Take  of  Purified  Black  Antimony  10  ounces  [av.] ;  Sublimed  Sulphur  10 
ounces  [avj  9  Solution  of  Soda  4}  pints  [Imp.  meas.]  ;  Diluted  Sulphuric  Acid, 
Distilled  Water,  of  each  a  sufficiency.  Mix  the  Purified  Black  Antimony  with  the 
Sublimed  Sulphur  and  the  Solution  of  Soda,  and  boil  for  two  hours  with  frequent 
sdrriDg,  adding  distilled  water  occasionally  to  maintain  the  same  volume.  While  still 
hot  add  nine  |>ints  [Imp.  meas.]  of  boiling  distilled  water.  Strain  the  liquor  through 
calico,  and,  before  it  cools,  add  to  it  by  degrees  the  Diluted  Sulphuric  Acid  till  the 
latter  is  in  slight  excess.  Collect  the  precipitate  on  a  calico  filter,  wash  with  dis- 
tilled water  UU  the  washings  no  longer  precipitate  with  chloride  of  barium,  and  dry 
at  a  temperature  not  exceeding  212"^  F.  (lOO''  0.)"  Br. 

There  are  three  preparations  containing  antimony  and  sulphur,  viz. :  the  amorphous 
precipitated  antimonious  sulphidcy  Sb^S,,  which  while  orange  red  in  color  corresponds 
to  the  black  native  sulphide ;  a  reddish  brown  mixture  known  as  "  kermes  miry- 
eral"  which  contains  both  antimonious  sulphide  and  oxide,  and  has  an  average 
composition  (Sb,S,),  -f~  Sb,0,  ;*  and  the  y olden  sulphide,  which  is  antimonic  sul- 

*  ANTlMOJrii  OxTSULPHURBTUH.  U,  S,  1870.  Oxytulphuret  of  Antinwntf,  KemuM  Mineral. 
Kerme»  mineral  wm  officinal  in  1870.  The  following  is  the  prooese.  *'  Take  of  Sulphuret  of  Anti- 
mony, in  very  fine  powder,  a  troytmnce;  Carbonate  of  Sodium  twenty-three  treyouneea;  Water  »ix' 
teenpinte,  DissoWe  the  Carbonate  of  Sodium  in  the  Water  previously  heated  to  the  boiling  point, 
and,  having  added  the  Sulphnret  of  Antimony,  boil  for  an  hour.  Then  filter  rapidly  into  a  warm 
earthen  vessel,  cover  this  closely,  and  allow  the  liquid  to  cool  slowly.  At  the  end  of  twenty-four 
boars,  decant  the  supernatant  liquid,  drain  the  precipitate  on  a  filter,  wash  it  with  boiled  water 
previously  allowed  to  become  cold,  and  dry  it  without  heat.  Lastly,  preserve  the  powder  in  a  well- 
stopped  bottle,  protected  from  the  light."  U.  S. 

xhoogh  very  long  in  use  as  a  medicine,  and  much  employed  on  the  continent  of  Europe,  it 
was  only  recently  that  this  preparation  was  admitted  into  the  U.  S.  Pharmacopoeia,  having  been 
saperseded  by  the  precipitated  sulphide,  which  was  supposed  to  have  very  similar  if  not  identical 
properties. 
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phide,  Sb,S.,  and  is  obtaiDed  by  deoomposing  Balpb-antimoniates  like  Schlippe^i  salt 
(SbS^Na,)  by  the  addition  of  a  strong  mineral  acid. 

The  first  of  these  is  obtained  by  dissolving  the  powdered  native  sulphide  in  caustic 
potash  solution  with  the  aid  of  heat  and  then  adding  to  this  solution,  which  contains 
the  antimony  combined  as  potassium  antimonite  and  sulph-antimonite,  sulphnric  add, 
when  a  reddish  precipitate  is  formed  which  dries  to  a  reddish  brown  powder. 

The  second  is  obtained  by  boiling  the  native  sulphide  or  the  red  amorphous  sul- 
phide just  described  with  sodium  carbon'ate,  and  then  allowing  the  compound  to  settle 
out  from  the  hot  filtered  liquid  as  it  cools. 

The  third  is  obtained  by  first  forming  a  sulph-antimoniate  by  boiling  finely  powdered 
antimonious  sulphide  and  caustic  soda  with  sulphur  (or  carbonate  of  sodium  and 

Aerme$  mineral,  aoeording  to  Thenard,  may  be  obtained  by  treating  tbe  tersulpbide  of  antimonj 
in  three  ways ;  let  with  a  boiling  solution  of  the  carbonated  alkalies,  2d  with  a  boiling  solution  of 
the  oanstio  alkalies,  and  3d  with  the  carbonated  alkaliee  at  a  red  heat.  These  several  prooessee  give 
brown  powders,  whioh  vary  in  their  shade  of  color,  and  which,  though  usually  considered  as  iden- 
tical, differ  in  composition.  The  kermes  obtained  by  means  of  the  carbonated  alkalies  in  solution 
is  an  oxysulphide,  that  is,  a  compound  of  hydrated  tersulpbide  of  antimony  with  the  terozide ; 
while  the  product,  when  either  the  caustic  alkalies  in  solution  or  the  carbonated  alkalies  at  a  rod 
heat  are  used,  is  essentially  a  hydrated  tersulpbide,  though  containing  occasionally  a  little  oxysul- 
phide.  It  is  the  first  of  these  methods  that  was  adopted  in  the  U.  S.  process  of  1870.  It  is  in  fact 
the  formula  of  Clusel  (see  U.  S.  D.,  11th  ed.,  p.  026),  and  is  substantially  that  of  the  French  Codex 
of  1837. 

The  rationale  of  the  formation  of  kermes  by  this  process  is  as  follows.  A  portion  of  the  carbonate 
of  sodium  is  conyerted,  by  a  transfer  of  carbonic  acid,  into  caustic  soda  and  sesqnicarbonate.  By 
a  double  decomposition  taking  place  between  a  part  of  the  tersulpbide  of  antimony  and  the  canstie 
soda,  sulphide  of  sodium  and  teroxide  of  antimony  are  formed.  The  undeeomposed  portion  of  the 
tersulpbide  then  dissolves  In  the  solution  of  sulphide  of  sodium,  and  the  teroxide  in  that  of  the 
remaining  carbonate  of  sodium.  The  tersulpbide  and  teroxide,  being  both  more  soluble  in  theee 
menstrua  hot  than  cold,  precipitate  together  as  the  liquid  cools,  and  constitute  this  rariety  of 
kermes.  Thus  obtained  it  is  light,  velvety,  of  a  dark  reddish  purple  color,  brilliant  in  the  sun, 
and  of  a  crystalline  appearance.  It  consists,  according  to  M.  Henry,  jun.,  of  tersulpbide  of  anti- 
mony 62*5,  teroxide  27*4,  water  10,  and  soda  a  trace;  proportions  which  correspond  most  nearly 
with  two  mols.  of  tersulpbide,  one  of  teroxide,  and  six  of  water.  From  the  presence  of  so  large  a 
proportion  of  terozide  of  antimony  in  this  variety  of  kermes,  it  must  be  &r  more  active  than  the 
other  kinds,  and  ought,  therefore,  to  be  preferred  for  medical  use. 

Kermes,  when  obtained  by  means  of  the  caustic  alkalies,  may  bo  formed  by  the  use  of  either 
potassa  or  soda.  When  the  former  alkali  is  selected,  it  may  be  prepared  by  boiling,  for  a  quarter 
of  an  hour,  two  parts  of  the  tersulpbide  of  antimony  with  one  part  of  caustic  potassa  dissolved  in 
twenty-five  or  thirty  parts  of  water,  filtering  the  lianor,  and  allowing  it  to  cool ;  whereupon  the 
kermes  precipitates.  In  this  process  one  portion  of  the  tersulpbide,  by  reacting  with  a  part  of 
the  potassa,  gives  rise  to  teroxide  of  antimony  and  sulphide  of  potassium.  A  second  portion  dis- 
solves in  the  solution  of  sulphide  of  potassium  formed,  and  a  third  forms  an  insoluble  compound 
with  a  part  of  the  teroxide.  The  remainder  of  tbe  teroxide  unites  with  the  undeeomposed  potassa, 
forming  a  compound,  which,  being  but  sparingly  soluble,  is  only  in  part  dissolved.  Tne  hot  filtered 
liquor,  therefore,  contains  this  compound  dissolved  in  water,  and  tersulpbide  of  antimony  dissolved 
in  the  solution  of  sulphide  of  potassium.  By  refrigeration,  the  tersulpbide  in  a  hydrated  state 
falls  down,  free  or  nearly  free  from  teroxide,  this  latter  being  still  held  in  solution  by  means  of  the 
caustic  alkali. 

Kermes  may  be  obtained  by  the  third  method,  that  is,  in  the  dry  way,  by  the  use  of  tbe  car- 
bonated alkalies  at  a  red  heat.  If  carbonate  of  potassium*  be  selected,  the  process  is  as  follows. 
Bub  together  two  parts  of  tersulpbide  of  antimony  and  one  of  carbonate  of  potassium,  fuse  the 
mixture  in  a  crucible  by  a  red  heat,  reduce  the  fused  mass  to  powder,  boil  it  with  water,  and  strain. 
As  the  strained  liquor  cools  the  kermes  is  deposited.  The  rationale  of  its  formation  is  nearly  the 
same  with  that  of  the  formation  of  the  second  variety  of  kermes.  An  inferior  kermes,  prepared  in 
the  dry  way,  and  intended  for  use  in  veterinary  medicine,  is  directed  in  the  French  Codex  of  1837 
to  be  prepared  by  fusing  together,  well  mixed,  500  parts  of  tersulpbide  of  antimony,  1000  of  car- 
bonate of  potassium,  and  30  of  washed  sulphur,  reducing  the  fused  mass  to  powder,  and  boiling  it 
with  10,000  parts  of  water.  The  liquor,  upon  cooling,  lets  fall  the  kermes,  which  must  be  washed 
with  care  and  dried. 

Kermes  mineral  is  an  insipid,  inodorous  powder,  of  a  purplish  brown  color,  and  soft  and  velvety 
to  the  touch.  By  the  action  of  air  and  light  it  gradually  becomes  lighter  colored,  and  at  last  yel- 
lowish white.  It  is  readily  and  wholly  dissolved  by  hydrochloric  acid,  with  escape  of  hydrosuK 
phuric  acid  gas,  and  is  partly  soluble  in  a  hot  solution  of  potassa,  leaving  a  residue  soluble  in 
tartaric  acid.  It  is  sometimes  adulterated  with  ferric  oxide.  In  Paris,  in  1849,  a  number  of  the 
shops  contained  a  spurious  kermos  of  very  handsome  appearance,  which  was  little  else  than  this 
oxide.  Kermes  mineral  first  came  into  use  as  a  remedy  in  France  about  the  beginning  of  the  last 
century.  Its  mode  of  preparation  was  possessed  as  a  secret  by  a  French  surgeon  named  La  Ligerie. 
In  1720,  the  recipe  was  purchased  by  the  French  government  and  made  public  Its  remedial  prop- 
erties are  considered  above.  

*  According  to  the  researches  of  M.  A.  Terrell  (Jomm.  d»  Pkarm^  46  s^r.,  xlx.  181),  carbonate  of  potasBinm  If 
aheolntely  pure  will  not  yield  kermes  by  the  moist  way,  but  by  the  dry  way  will  give  a  larger  yield  than  will 
carbonate  of  sodlaoi. 
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* 

chalk  instead  of  the  oauBtio  soda),  and  then  adding  the  solution  of  this  to  dilute 
bjdrochlorio  or  Bolphorio  aoid,  when  yellow  Sb^^  separates  according  to  the  re- 
tction~— 

2(SbS^Na,  +  9H,0)  +  3Hm  =  3Na^0,  +  Sb,S,  +  3H^  +  18H,0. 

Ten  parts  of  Sehlippe's  salt  yield  in  theory  4'17  parts  of  pentasulphide  of  antimony. 
E.  G.  Eberhardt  recommends  the  more  direct  preparation  of  sulphurated  antimony 
by  treating  the  native  sulphide  with  hydrochloric  acid  and  precipitating  the  solution 
with  sulphuretted  hydrogen.  The  objection  that  arsenic  might  be  found  in  the  product 
was  met  by  an  examination  which  showed  that  traces  of  arsenic  were  present,  but  not 
more  than  when  made  by  the  officinal  prooess.  (A.  J.  P.,  1886,  p.  229.) 

Froperties  of  the  Precipitated  Suphide  of  Antimony.  {Sulphurated  Anti- 
monyy  U,S.,  Br?)  "  A  reddish  brown,  amorphous  powder,  oclorless  and  tasteless,  and 
insoluble  in  water  and  in  alcohol.  When  heated  with  12  parts  of  hydrochloric  acid, 
it  is  nearly  all  dissolved  with  evolution  of  hydrosulphuric  acid.  The  residue,  after 
having  been  washed  and  dried,  bums,  on  the  application  of  a  flame,  with  the  char- 
acteristic odor  of  sulphur,  and  should  leave  not  more  than  a  scanty  ash.  On  drop- 
ping a  solution  of  Sulphurated  Antimony  in  hydrochloric  acid  into  water,  a  white 
precipitate  is  produced,  which,  after  washing  and  drying,  should  weigh  not  less  than 
85  per  cent,  of  the  sulphide.  The  liquid  filtered  from  this  precipitate  yields  an 
orange  red  precipitate  with  hydrosulphuric  acid.  Distilled  Water  boiled  with  Sul- 
phurated Antimony,  filtered  and  acidulated  with  hydrochloric  acid,  should  be  ren- 
dered not  more  than  slightly  opalescent  by  test-solution  of  chloride  of  barium  (limit 
of  sulphate)."  U.  S.  Water  in  which  this  preparation  has  been  boiled,  should  not 
yield  a  white  precipitate  with  oxalate  of  ammonium.  The  non-action  of  this  test 
shows  the  absence  of  lime.  When  pure,  precipitated  sulphide  of  antimony  is  com- 
pletely solnble  in  a  hot  solution  of  potassa ;  but,  as  it  is  found  in  commerce,  a  white 
matter  is  usually  left  undissolved.  When  boiled  with  a  solution  of  cream  of  tartar, 
about  12  per  cent,  of  terozide  is  dissolved ;  but,  according  to  H.  Bose,  this  method 
of  determining  the  proportion  of  the  teroxide  cannot  be  relied  on.  Exposed  to  heat 
it  takes  fire,  and  bums  with  a  greenish  blue  flame,  giving  off*  sulphurous  acid ;  while 
the  metal  remains  behind  in  the  state  of  a  grayish  oxide. 

The  London  precipitated  sulphide  of  antimony,  as  analysed  by  Mr.  Phillips,  con- 
sbted,  in  the  100  parts,  of  tersulphide  76*5,  teroxide  12,  and  water  11*5 ;  propor- 
tions corresponding  nearly  with  five  mols.  of  tersulphide,  one  of  teroxide,  and  fifteen 
of  water,  it  usually  contained  a  portion  of  pentasulphide,  as  shown  by  the  action 
of  hydrochloric  acid,  which,  when  heated  with  this  antimonial,  forms  the  terchloride 
widi  disengagement  of  sulphur.  (  Chnelin's  Handhooky  iv.  989.)  Its  active  ingredi- 
ent is  the  teroxide ;  and,  in  reference  to  its  presence,  the  London  College  called  the 
preparation  oxymdphuret  of  antimony.  The  Edinburgh  College  named  it  incorrectly 
poUen  mdphvrei  of  antimony ;  this  name  being  properly  applicable  to  the  precipi- 
tate produced  by  Uie  sole  action  of  acids,  and  not  to  that  obtained  by  the  action  of 
adds  and  refri&eration  conjointly. 

Sulphuraiea  Antimony,  in  the  British  Pharmacopceia,  is  defined  to  be  '^  a  mix- 
ture containing  sulphide  and  oxide  of  antimony,  Sb,S,  and  Sb,0„"  and  is  described 
9B  ^  an  orange-red  powder,  readily  dissolved  by  caustic  soda,  also  by  hot  hydrochloric 
aeid  with  the  evolution  of  sulphuretted  hydrogen  and  the  separation  of  sulphur. 
Boiled  in  water  with  aeid  tartrate  of  potassium,  the  resulting  solution  b  precipitated 
orange  red  with  sulphuretted  hydrogen."  *'  Sixty  grains,  moistened  and  warmed  with 
SBOoessive  portions  of  nitric  acid  until  red  fumes  cease  to  be  evolved,  and  then  dried 
and  heated  to  redness,  give  a  white  residue  weighing  about  forty  grains."  Br.  Mr. 
John  Moss  asserted,  before  the  London  Pharmaceutical  Society,  that  the  British  pro- 
CQBB  always  yields  a  dark  reddish  or  reddish-brown  powder ;  but  that  the  kermes  min- 
eral, in  English  commeroe,  is  golden  yellow  or  yellowish  red,  and  must  be  prepared 
by  some  other  methods  He  was  confirmed  in  both  statements  by  Profs.  Bedwood 
and  Attfield ;  the  latter  explaining  that  the  officinal  kermes  contains  the  tersulphide, 
the  eoramereial  the  pentasulphide  of  antimony. 

Kadioal  PfOpertiea.  I^'ee^niated  sulphide  of  antimony  (tulphuraUd  antimony) 
IB  altefative,  diaphoietic,  and  emetia  It  is,  however,  an  uncertain  medicine,  and  is 
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very  little  used.  In  combiDation  with  calomel  and  gnaiao  {Mummer's  ptll\  it 
was  formerly  employed  io  secondary  syphilis  and  cutaneoos  eruptions.  (See  PUulm 
Antimonii  Compositx.)  During  its  use  the  patient  should  abstun  from  acidulous 
drinks.  Its  dose  as  an  alterative  is  from  one  to  two  grains  given  twice  a  day,  in  tiie 
form  of  pill ;  as  an  emetic,  from  five  grains  to  a  scruple. 

Kermes  mineral,  when  prepared  by  means  of  the  carbonated  alkalies  in  the  moist 
way,  contains  between  two  and  three  times  as  much  teroxide  as  the  precipitated 
sulphide,  and  is  a  more  active  preparation,  to  be  used  in  a  smaller  dose. 

Golden  sulphide  acts  like  kermes  mineral,  but  is  much  weaker,  and  must  be  given 
in  a  larger  dose. 

Off,  Prep.  Pilulsd  Antimonii  OompositSB. 

Off.  Prep.  Br.  Pilula  Hydrargyri  Subchloridi  Composita. 

APOCYNUM.   U.  S,    Apocynum.  [Canadian  Hemp."] 

(VPOg'y-NOM.) 
^'  The  root  of  Apocynum  cannabinum.  Linn^.  (Nai.  Ord.  Apocynacese.)"  V.  S. 

Ch&nvre  du  Canada,  Fr,;  Canadisohe  Hanfwunel,  O. 

Gen.  Ch.  Calyx  five-parted,  the  lobes  acute.  OoroUa  bell-shaped,  five-deil, 
rearing  five  triangular  appendages  in  the  throat  opposite  the  lobes.  Stamens  five, 
inserted  on  the  very  base  of  the  corolla.  Filaments  flat,  shorter  than  the  arrow- 
shaped  anthers,  which  converge  round  the  ovoid,  obscurely  two-lobed  stigma,  and 
are  slightly  adherent  to  it  by  their  inner  face.  Style  none.  Stigma  large,  ovoid, 
slightly  two-lobed.     Fruit  of  two  long  slender  follicles.  Gray's  Manual. 

There  are  two  indigenous  species  of  this  genus,  A.  cannahinum,  L.,  and  A,  an^ 
drosxmi/olium,  L.,  of  very  similar  general  aspect.  Both  plants  abound  in  a  milky 
juice,  and  have  a  tough  fibrous  bark,  which,  by  maceration,  affords  a  substitute  fof 
hemp.     From  this  circumstance  the  common  name  has  been  derived. 

In  the  ofiicinal  species  the  stem  and  branches  are  upright  or  ascending,  termi 
nated  by  erect  and  close,  many-flowered  cymes,  which  are  usually  shorter  than  the 
leaves,  and  the  corolla  has  nearly  erect  lobes,  with  the  tube  not  longer  than  the 
lanceolate  divisions  of  the  calyx.  In  A.  androssemi/olium  the  branches  are  diver- 
gently forked,  the  cymes  loose  and  spreading,  the  open  bell-shaped  corolla  with 
revolute  lobes  and  a  tube  much  longer  than  the  ovate-pointed  divisions  of  the  calyx. 
The  two  plants  grow  together,  although  A.  cannabinum  seems  to  be  proportion- 
ately more  common  in  the  West,  and  frequently  they  are  gathered  indiscriminately 
by  the  herbalists.  A.  androssemi/olium  was  formerly  induded  in  the  U.  S.  secon- 
dary list,  but  seems  to  have  almost  disappeared  from  the  market.  According  to  Mr. 
Edward  A.  Manheimer,  it  can  be  distinguished  from  that  of  ^.  cannabinum  on  micro- 
scopic examination  by  the  thick-walled  bast-cells,  which  are  arranged  somewhat  in 
a  circle  near  the  middle  of  the  bark.  {A.  J.  P.,  Nov.  1881.) 

The  root  of  A.  cannabinum  is  horizontal,  five  or  six  feet  in  length,  about  one- 
third  of  an  inch  thick,  dividing  near  the  end  into  branches  which  terminate 
abruptly,  of  a  yellowish  brown  color  when  young,  but  dark  chestnut  when  old,  of  a 
strong  odor,  and  a  nauseous,  somewhat  acrid,  permanently  bitter  taste.  The  in- 
ternal or  ligneous  portion  is  yellowish  white,  and  less  bitter  than  the  exterior  or  corti- 
cal part.  <*  Long,  cylindrical,  somewhat  branched,  one-fourth  to  one-third  of  an 
inch  (6  to  8  m.m.)  thick,  pale  brown,  longitudinally  wrinkled  and  transversely 
fissured ;  brittle ;  fracture  short,  white  ;  the  bark  rather  thick ;  the  wood  porous, 
spongy,  with  delicate,  medullary  rays  and  a  thin  pith;  inodorous;  taste  bitter, 
disagreeable."  U.  S.  The  fresh  root,  when  wounded,  emits  a  milky  juice,  which 
concretes  into  a  substance  resembling  caoutchouc.  In  the  dried  state,  it  is  brittle 
and  readily  pulverized,  aflfording  a  powder  like  that  of  ipecacuanha.  Schmiedeberg 
and  te  V/ater  {P/lanzenstoffe,  2d  ed.,  p.  1332)  found  two  principles  acting  like 
digitalin ;  one,  an  amorphous  resinous  substance,  not  a  glucoside,  easily  soluble  in 
alcohol  and  ether,  almost  insoluble  in  water,  which  he  names  apocynin,  and  the  other, 
a  glucoside,  easily  soluble  in  water,  which  he  names  apocynein.  Neither  of  the  prin- 
ciples gives  any  color  reaction  with  sulphuric  acid  and  bromine.  The  root  yidds  its 
virtues  to  water  and  alcohol,  but,  according  to  Dr.  Griscom,  most  readily  to  the 


' 


PABT  I.  Apocynum. — ApomorphinK  Hydrochlorae.  216 

fbnner.  ^  Prof.  J.  U.  Lloyd  noticed  a  white,  tasteloss,  crystalline,  waxy  precipitate, 
formed  in  a  fluid  extract  of  A.  cannabinufn. 

Medical  Properties  and  ITsea.  Apocynnm  (or,  as  it  is  fVeqnently  improperly 
oiled,  Indian  Hemp)  is  powerftiUy  emetic  and  cathartic,  sometimes  diuretic,  and, 
like  other  emetic  substances,  promotes  diaphoresis  and  expectoration.  It  produces 
much  nausea,  diminishes  the  frequency  of  the  pulse,  and  appears  to  induce  drowsiness 
independently  of  the  exhaustion  consequent  upon  vomiting.  The  disease  in  which 
it  has  been  found  most  beneficial  b  dropsy.  From  fifteen  to  thirty  grains  (1-1-95 
6m.}  of  the  powdered  root  will  generally  produce  copious  vomiting  and  purging. 
The  decoction  is  a  more  convenient  form  for  administration.  It  may  be  prepared 
by  boiling  half  an  ounce  of  the  dried  root  in  a  pint  and  a  half  of  water  to  a  pint, 
of  which  from  one  to  two  fluidounces  (30-60  C.c.)  may  be  given  twice  or  thrice 
daily,  or  more  frequently.  The  watery  extract,  in  doses  of  three  or  four  grains 
(0-20-0*26  Om.),  three  times  a  day,  will  generally  act  on  the  bowels. 

APOMOEPHIN^  HYDROCHLORAS.  U.8.yBr.    HydrocbJhraJte 

of  Apomorphine, 

(1p.^M5r-PHI'NJB  Hf -DBQ-iSHLO'BXS.) 
CiT  Hit  NOst  HCl ;  303*4.  Cm  Hit  NO4,  HCl;  303*4. 

CUorhydrata  d'Apomorphine,  Fr.;  Apomorpbinam  Hjdroohlorieam,  0. 

"The  hydrochlorate  of  an  artificial  alkaloid  prepared  from  morphine.  It  should 
he  kept  in  small  well-stopped  vials,  in  a  dark  place. '  U,  S.  **  The  hydrochloratd  of 
an  alkaloid,  obtained  by  heating  morphine  or  codeine  in  sealed  tubes  with  hydro- 
chloric acid."  Br. 

Apomorphine  was  discovered  by  Dr.  Matthiessen  and  Mr.  0.  A.  Wright  It  is 
prepared  by  heating  morphine  in  a  closed  tube  with  a  great  excess  of  hydrochloric 
add  for  two  or  three  hours  to  the  temperature  of  140°  and  150°  C.  The  contents 
of  the  tube  are  then  dissolved  in  water,  an  excess  of  the  bicarbonate  of  sodium 
added,  and  the  precipitate  exhausted  with  ether  or  chloroform.  On  the  addition  to 
the  solution  of  a  very  small  quantity  of  hydrochloric  acid,  crystals  of  the  chloride 
of  apomorphine  form.  The  process  is  one  of  dehydration ;  the  morphine  part- 
ing with  one  molecule  of  water,  the  formula  of  apomorphine  being  G^fH^^NO^. 
Apomorphine  may  also  be  made  by  the  action  of  hydrochloric  acid  upon  codeine, 
and  it  is  affirmed  that  the  best  method  in  practice  is  that  of  E.  Mayer,  in  which 
morphine  is  treated  with  a  solution  of  chloriae  of  zinc,  at  120°  G.  {Berichte  Deuttch. 
Chan.  GeMeU.^  Berlin,  1871,  iv.  121.)  Godeine,  GigH^NO,,  when  treated  with  hy- 
drochloric acid,  yields  first  G..H^G1N0„  and  then  splits  off  methyl  chloride,  GH^Cl, 
and  leaves  apomorphine,  G„U„NO,. 

Properties.  Hydrochlorate  of  apomorphine  is  usually  in  ^'  minute,  colorless,  or 
grayish  white,  shining  crystals,  turning  greenish  on  exposure  to  light  and  air,  odor- 
lees,  liaving  a  bitter  taste,  and  a  neutral  or  faintly  acid  reaction.  Soluble  in  6*8 
parts  of  water  and  in  50  parts  of  alcohol  at  15°  G.  (59°  F.) ;  slowly  decomposed  by 
boiling  water  or  boilifig  alcohol ;  almost  insoluble  in  ether  or  chloroform,  and  should 
it  impart  color  to  either  of  these  liquids,  it  should  be  rejected,  or  it  may  be  purified 
by  thoroughly  agitating  it  with  either  liquid,  filtering,  and  then  rapidly  drying  the  salt 
on  bibulous  paper,  in  a  dark  place.  The  aqueous  solution,  on  gentle  warming,  rapidly 
turns  green,  but  retains  a  neutral  reaction.  Solution  of  bicarbonate  of  sodium, 
added  to  an  aqueous  solution  of  the  salt,  throws  down  the  white,  amorphous  alka- 
loid, which  soon  turns  green  on  exposure  to  air,  and  forms  a  bluish  green  solution 
with  alcohol,  a  purple  one  with  ether  or  pure  benzol,  and  a  violet  or  blue  one  with 
chloroform.  Addition  of  test-solution  of  nitrate  of  silver  to  an  aqueous  solution  of 
the  salt  produces  a  white  precipitate  insoluble  in  nitric  acid,  but  instantly  reduced  to 
metallic  silver  by  water  of  ammonia.*'  U.  S.  The  alkaloid  is  colored  dark  red  by 
nitric  acid  and  rose-red  by  ferric  chloride,  changing  to  violet,  and  finally  black  on 
exposure.  The  aqueous  and  alcoholic  solutions  are  at  first  colorless,  but  change 
rapidlv  to  greenish,  finally  becoming  deep  emerald-green  in  color.  This  change  b 
oolor  has  been  attributed  to  oxidation,  and  it  has  been  noticed  that  the  solution  on 
standing  loses  its  power :  for  this  reason  it  b  best  not  to  keep  the  solution,  but  to 
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make  it  as  wanted.  Mr.  G.  Bernbeck  has  observed  that  the  change  in  the  solution 
to  a  green  color  may  be  prevented  by  the  addition  of  a  small  quantity  of  hydro- 
chloric acid,  he  having  proved  that  the  cause  of  the  green  coloration  is  due  to  am- 
monia, either  resulting  from  partial  decomposition  of  the  solution  or  from  absorption 
from  the  atmosphere.  (^Pharm.  Zeitung^  1885.)  According  to  Max  Quehl  and  H. 
Koehler,  apomorphine  is  precipitated  from  its  solutions  greenish  by  tannic  acid, 
lemon-yellow  by  picric  acid,  bluish  white,  and  turning  to  sap-green  on  boiling,  by 
sulphate  of  copper,  purplish  by  chloride  of  gold,  white,  turning  te  blackish  violet  on 
boiling,  by  ferricyanide  of  potassium,  blood-red  by  iodine  in  solution  of  iodide  of 
potassium,  the  precipitate  disappearing  on  boiling,  white  and  curdy  by  sulphocyanato 
of  potassium.  (X  J,  P.,  1873,  p.  166.)  With  bichromate  of  potassium  and  con- 
centrated sulphuric  acid  it  turns  a  dark  red ;  with  the  potassium  salt  alone,  a  deep 
yellow-orange ;  with  neutral  chloride  of  iron^  an  amethyst  color. 

Hedical  Properties  and  Uses.  Apomorphine  was  first  brought  forward  as  a 
prompt  and  safe  emetic  by  Dr.  Gee.  It  has  the  great  advantages  of  smallness  of 
dose  and  freedom  from  irritating  properties,  so  that  it  can  be  used  hypodermically. 
When  from  -]^  te  ^  of  a  grain  (0-004-0006  Gm.)  of  it  is  injected  under  the 
skin  of  a  man,  in  from  5  to  20  minutes  free  emesis  usually  occurs;  the  dose  may  be 
repeated  at  intervals  if  necessaiy.  The  effects  upon  the  general  system  are  usually 
not  marked ;  but  in  some  cases  very  alarming  syncopal  symptoms  have  been  pro- 
duced, and  death  is  said  to  have  resulted  from  A-  of  a  grain  (0-004  Gm.)  in  a  feeble 
adult,  worn  out  with  chronic  bronchitis  and  emphysema.  (^Med,  Rec,  1877,  p.  664.) 
According  to  Harnack,  young  children  bear  the  remedy  very  badly.  Apomorphine 
has  also  been  used  to  some  extent  as  a  sedative  expectorant  in  the  earlier  stages  of 
acute  bronchitis,  and  if  given  in  such  small  doses  {^  to  J^  of  a  grain)  as  not  to 
cause  vomitine,  is  said  by  various  clinicians  to  act  nappify.  As  an  emetic,  it  has 
been  employed  in  narcotic  poisoning,  to  dislodge  foreign  bodies  from  the  oesophagus, 
in  suffocative  catarrh,  etc'  Very  alarming  symptoms  have  followed  the  use  of  a 
solution  which  has  undergone  change,  and  fresh  solutions  only  should  be  adminis- 
tered. Under  no  circumstances  should  more  than  i  grain  (0*016  Gm.)  be  given  at 
a  dose ;  indeed,  except  to  the  strongest  adults  and  in  narcotic  poisoning,  it  is  not  safe 
to  administer  more  than  -^  of  a  grain  (0006  Gm.). 

Off,  Prep.  Br,  Injectio  Apomorphinas  Hypodermica. 

AQUiE.   U.  8.    Medicated  Waters. 

(A'QUiE— a'kws.) 

Aqa»  DestillatsB;  Distilled  Waters,  B.;  Eaux  distill^es,  Hydrolats,  Fr.;  Destillirte  W%«ser,  CT. 

Under  this  head  are  included,  in  the  U.  S.  Pharmacopoeia,  all  preparations  consist- 
ing of  water  holding  volatile  or  gaseous  substenoes  in  solution,  many  of  which  were 
formerly  obtained  by  distillation,  and  some  of  which  still  continue  to  be  so.  They 
include  the  preparations  formerly  specially  designated  as  "  Distilled  Waters,*'  having 
been  made  by  distilling  water  from  plants  or  parte  of  plants  containing  volatile  oiL 

The  Distilled  Waters,  as  thus  defined,  hold  a  much  more  prominent  position  in  the 
pharmacy  of  Europe,  particularly  of  continental  Europe,  than  in  that  of  the  United 
States ;  and  a  great  deal  of  thought  and  elaborate  investigation  has  been  bestowed 
there  upon  the  various  conditions  calculated  to  furnish  the  best  produoto  in  the  moet 
convenient  method.  It  would  be  doing  injustice  to  the  subject  not  to  give  it  a 
distinct  consideration  in  a  work  like  the  present 

Many  v^etebles  impart  to  water  dbtilled  from  them  their  peculiar  flavor,  and 
more  or  less  of  their  medical  properties.  The  Distilled  Waters  chiefly  used  are  those 
prepared  from  aromatic  plants,  the  volatile  oils  of  which  rise  with  the  aqueous  va- 
por, and  are  condensed  with  it  in  the  receiver.  But,  as  water  is  capable  of  holding 
but  a  small  proportion  of  the  oil  in  solution,  these  preparations  are  generally  feeble, 
and  are  employed  chiefly  as  pleasant  vehicles  or  oorrigents  of  other  medicines. 

In  the  preparation  of  the  Distilled  Waters,  dried  plants  are  sometimes  used,  be- 
cause the  fresh  are  not  to  be  had  at  all  seasons ;  but  the  latter,  at  least  in  the  instance 
of  herbs  and  flowers,  should  be  preferred  if  attainable.  Flowers  which  lose  their 
odor  by  desiccation  may  be  preserved  by  incorporating  them  intimately  with  one- 
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third  of  their  weight  of  common  salt,  and  in  this  state  afford  Distilled  Waters  of 
delicate  flavor.  Some  pharmacists  prefer  to  employ  the  salted  flowers  in  certain 
instances,  believing  that  the  waters  distilled  from  them  keep  better  than  when  pre* 
pared  from  the  ibesh  flowers.  Mr.  C.  R.  Tichborne  has  cuscovered  a  method  of 
preserving  flowers,  which  is  said  to  answer  even  better  than  the  use  of  salt.  It  con- 
sists simply  in  immersing  the  fresh  flowers  in  glycerin,  which  preserves  them  with 
all  their  aromatic  properties  wholly  unimpaired.  The  flowers,  as  of  the  elder,  rose, 
and  orange,  should  be  gathered  afler  full  expansion,  and  packed  flrmly  in  wide- 
mouthed  bottles  or  jars,  but  without  crushing  them.  The  glycerin  is  then  to  be 
poured  on  until  it  covers  them,  and  the  vessel  closed.  Mr.  Tichborne  has  kept 
flowers  in  this  way  for  two  years,  and  at  the  end  of  that  time  procured  from  them 
distilled  waters,  of  which  the  perfume  has  equalled  that  of  the  waters  prepared  from 
recent  flowers.  It  is  not  necessanr  that  the  glycerin  should  be  perfectly  pure ;  but 
it  should  be  without  smell.  (P.  J,  7r.,  2d  ser.,  vii.  135.) 

The  idea  at  one  time  prevailed,  to  a  considerable  extent,  that  Waters  kept  better 
distilled  from  dried  herbs  than  from  fresh ;  and  the  opinion  was  true  in  regard  to 
those  prepared  with  the  defective  alembics  of  former  times,  and  by  a  naked  fire;  but 
experiment  has  sufficiently  established  the  fact,  that,  with  a  suitable  apparatus,  and 
a  regular  heat,  the  fresh  herbs  yield  products  which,  while  they  have  a  more  agree- 
able odor  of  the  plant,  keep  quite  as  well  as  those  from  dried  herbs. 

It  is  necessary  to  observe  certain  practical  rules  in  conducting  the  process  of  dis- 
tillation. When  the  substance  employed  is  dry,  hard,  and  fibrous,  it  should  be  me- 
chanically divided,  and  macerated  in  water  for  a  short  time  previous  to  the  operation. 
The  quantity  of  materials  should  not  bear  too  large  a  proportion  to  the  capacity  of 
the  alembic,  as  the  water  might  otherwise  boil  over  into  the  receiver.  The  water 
should  be  brought  quickly  to  the  state  of  ebullition,  and  continued  in  that  state  till 
the  end  of  the  process.  Care  should  be  taken  to  leiave  sufficient  water  undistilled 
to  cover  the  whole  of  the  vegetable  matter ;  lest  a  portion  of  the  latter,  coming  in 
contact  with  the  sides  of  the  vessel,  might  be  decomposed  by  the  heat,  and  yield 
empyreumatic  products.  Besides,  when  the  operation  is  urged  too  vigorously,  or 
carried  too  far,  a  slimy  matter  is  apt  to  form,  which  adheres  to  the  sides  of  the  still 
above  the  water,  and  is  thus  exposed  to  igneous  decomposition.  To  obviate  these 
disadvantages,  the  heat  may  be  applied  by  means  of  an  oil-bath,  regulated  by  a 
thermometer,  or  of  a  bath  of  solution  of  chloride  of  calcium,  by  which  any  tempera- 
tare  may  be  obtained  between  100°  C.  (212°  F.)  and  132-2°  C.  (2W  F.),  according 
to  the  strength  of  the  solution ;  or,  when  the  process  is  conductea  upon  a  large  scale, 
by  means  of  steam  introduced  under  pressure  into  a  space  around  the  still.  To 
prevent  the  disagreeable  effects  of  charring,  and  the  excessive  empyreumatic  odor 
frequently  noticed  in  distilled  waters,  caused  by  the  solid  contents  of  the  still  coming 
into  direct  contact  with  the  heated  bottom,  we  have  devised  an  expedient  which 
prevents  the  herb  from  touching  the  bottom,  and  yet  permits  the  water  and  steam 
to  have  free  access  to  all  parts  of  it.  (See  Pharmaceutic^  Still  under  Extracta.)   A 

hemispherical  No.  12  sieve  of  copper  with  a  loosely-fittiog  Hd  and 
handle  is  filled  with  the  herb  and  placed  in  the  water  in  the  still. 
If  the  bottom  of  the  still  be  flat  or  nearly  so,  the  rounded  bottom 
of  the  cage  must  have  a  very  slight  point  of  contact,  and  thus 
charring  will  be  prevented.  A  convenient  mode  of  applying  heat 
by  steam,  is  by  means  of  a  coil  of  leaden  tube  placed  in  the  bottom 
ot  the  still,  having  one  end  connected  with  a  boiler,  and  the  other 
passing  out  beneath  or  at  the  side,  and  furnished  with  a  stop-cock, 
by  which  the  pressure  may  be  increased,  or  the  condensed  water  drawn  off  at  will. 
If  any  volatile  oil  float  upon  the  surface  of  the  Distilled  Water,  it  may  be  separated.* 

*  This  direction  is  generally  given ;  bnt,  in  a  commnnioation  to  the  Pharmaceutioal  Society  of 
Snglandf  Mr.  Haeelden  recommends  the  ezoeu  of  oil  to  be  well  shaken  with  the  water,  and  the 
whole  to  be  transferred  to  the  stock  ressel,  where  it  may  be  allowed  to  rest,  and  the  oil  to  separate. 
He  thinks  the  water  keeps  better  when  thus  treated ;  and  the  full  strength  is  always  insared.  The 
Btoek  Tcssel  he  prefers  made  of  stoneware,  and  famished  with  a  tap  placed  two  inches  from  the 
bottom,  whereby  the  water  may  be  drawn  off  clear  when  wanted  for  the  ordinary  shop  bottles;  the 
eil  rising  to  the  top,  or  sinking  to  the  bottom,  acoording  to  its  sp.  gr.  (P.  J»  Tr^  zyi.  14, 15.) 
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From  a  series  of  experiments  made  in  Pariis  in  reference  to  the  best  mode  of  ap- 
plying heat,  it  was  concluded  that,  as  regards  the  great  majority  of  aromatics,  the 
direct  application  of  steam  was  preferable,  because  the  Distilled  Waters  prepared  by 
means  of  it  have  a  freshness  of  aroma  that  is  wanting  in  the  others,  are  always  free 
from  the  odor  of  the  still,  are  much  more  limpid,  are  less  apt  to  deposit  mucilagi* 
nous  matter,  and  keep  better  ;  but  that  exceptions  to  the  general  rule  are  afforded 
by  bitter  almonds,  cherry-laurel  leaves,  mustard,  and  horse-radish,  in  all  of  which  the 
oU  does  not  pre-exist  in  the  plant,  but  is  formed  upon  contact  with  water ;  by  woods, 
barks,  and  roots,  the  tissue  of  which  cannot  be  sufficiently  penetrated  by  steam ;  and 
by  roses.  (Journ,  de  Pharm,,  Mai,  1861,  p.  364.)  Later  experiments  have  led  to 
the  conclusion  that  even  these  substances  are  most  advantageously  treated  by  dis- 
tillation with  steam ;  and  that,  in  fact,  there  is  no  exception  to  the  general  rule. 

But,  however  carefully  the  process  may  be  conducted,  the  Distilled  Waters  pre- 
pared from  plants  always  have  at  first  an  unpleasant  smoky  odor.  They  may  be 
freed  from  this  by  exposure  for  a  short  time  to  the  air,  before  being  enclosed  in 
well-stopped  bottles,  in  which  they  should  be  preserved.  When  long  kept,  a  viscid 
ropy  matter  is  apt  to  form  in  them,  and  they  become  sour.  This  result  has  been 
ascribed  to  other  principles,  which  rise  with  the  oil  in  distillation,  and  promote  its 
decomposition.  To  prevent  this  decomposition,  rectified  spirit  is  sometimes  added 
to  the  water  employed  in  the  distillation.  But  this  addition  is  inadequate,  and  is 
in  fact  injurious,  as  the  alcohol  by  long  exposure  to  the  air  undergoes  the  aoetous 
fermentation.  A  better  plan  is  to  redistil  the  Waters.  When  thus  purified,  it  is 
said  that  they  may  be  kept  for  several  years  unchanged. 

Robiquet  considered  the  mucosity  which  forms  in  Distilled  Waters  to  be  the  result 
of  a  vegetative  process,  for  which  the  presence  of  air  is  essential.  He  has  found 
that,  so  long  as  the  water  is  covered  with  a  layer  of  essential  oil,  it  undergoes  no 
change ;  but  that  the  oil  is  gradually  altered  by  exposure  to  the  air,  and,  as  soon  as 
it  disappears,  the  water  b^ns  to  be  decomposed.  He  states  that  camphor  exercises 
the  same  preservative  infiuence  over  the  Distilled  Waters  by  resisting  the  v^etation, 
and  that  those  in  which  the  odor  of  camphor  is  developed  keep  better  on  that  ac- 
count. Finally,  he  has  observed  that  the  more  Distilled  Water  is  charged  with 
volatile  oil,  the  more  abundant  is  the  mucosity  when  it  has  begun  to  form.  Bobiqnet 
unites  with  Henry  and  Guibourt,  and  with  Virey,  in  recommending  that  all  these 
Waters,  when  intended  to  be  kept  for  a  considerable  time,  should  be  introduced,  im- 
mediatdy  ailer  distillation,  into  bottles  of  a  size  proportionate  to  the  probable  con- 
sumption of  the  water  when  brought  into  use ;  and  that  the  bottles  should  be  quite 
filled,  and  then  sealed  or  otherwise  well  stopped,  so  as  entirely  to  exclude  the  air. 
It  is  best  that  they  should  be  small,  and  be  closed  with  well-fitting  glass  stoppers. 
Thus  treated,  the  Waters  may  be  preserved  without  change  for  many  years.  (Journ. 
de  Pkarm.^  xxi.  402.)  We  have  frequently  noticed  microscopic  plants  belonging 
to  the  Confervoidem  in  the  Distilled  Waters  contained  in  shop  bottles  standing  on 
the  shelves  in  the  dispensing  room,  and  if  it  be  desired  to  keep  Distilled  Waters,  the 
only  sure  way  is  to  destroy  the  spores  and  prevent  the  admission  of  firesh  ones  by 
placing  the  bottles  filled  to  the  lip  with  the  Distilled  Water  into  a  bath  of  boiling 
water,  and  when  thoroughly  heated,  corking  and  sealing.* 

Another  mode  of  preparing  the  Distilled  Waters  is  to  substitute  the  volatile  oil, 
previously  separated  from  the  plant,  for  the  plant  itself  in  the  process.  This  mode 
is  directed  in  the  British  Pharmacopoeia,  in  several  instances.  It  is  said  to  afford  a 
more  permanent  product  than  the  preceding,  but  does  not  always  preserve  the  flavor 
of  the  plant 

In  relation  to  most  of  the  aromatic  waters,  the  U.  S.  Pharm.  formerly  directed 

*  It  is  of  some  importance  to  know  the  proportion  which  the  aromatic  submitted  to  distillatioa 
ought  to  bear  to  the  amount  of  Distilled  Wai«r  obtained.  The  following  statement  upon  this  point, 
based  upon  experiments,  is  contained  in  the  Journ,  de  Pharm,  (Mai,  ISOl,  p.  367).  Freeh  aro- 
matic plants  requiring  one  part  of  the  plant  for  one  of  product,  wormwood,  black  cherry,  scurry* 
grass,  nyssop,  cherry-laurel,  lavender,  oalm,  mint,  peach-leaves,  roses,  and  sage ; — afresh  and  diy 
aromatics  requiring  one  part  of  the  plant  to  two  of  product,  bitter  almonds,  orange-flowers,  meli- 
lot,  horseradish,  elder,  and  tansy ; — dry  and  very  aromatic  plants  requiring  one  part  to  four  of 

{>roduct,  angelica,  green  anise,  Juniper  berries,  chamomile,  oanella,  casoariUa,  fennel,  safsafraj^ 
inden  flowers,  and  valerian. 
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that  water  should  be  impr^nated  with  the  volatile  oil  by  tritaratioQ  with  carboDate 
of  magneBiam,  aod  sabtsequently  filtered.  This  was  bj  far  the  most  simple  aDd  easy 
process.  The  resulting  solution  is  nearly  pure  and  permanent,  and  is  perfectly 
transparent,  the  carbonate  of  magnesium  being  separated  by  the  filtration.  Car- 
bonate of  magnesium  is  preferable  to  the  pure  earth ;  as  the  latter  sometimes  giyes 
a  brownish  color  to  the  liquid,  and  requires  to  be  used  in  larger  proportion.  But 
both  these  substances  are  dissolved  in  minute  quantities,  and  are  apt  to  occasion  a 
slight  flocculent  precipitate.  They  may  also  possibly  prove  injurious  by  decompos- 
ing certain  substances  given  in  very  small  doses,  as  salts  of  the  alkaloids,  bichloride 
of  mercury,  and  nitrate  of  silver.  The  object  of  the  magnesia  or  its  carbonate  is 
simply  to  enable  the  oil  to  be  brought  to  a  state  of  minute  division,  and  thus  pre- 
sented with  a  larger  surface  to  the  action  of  the  solvent.  Precipitated  phosphate 
of  calcium  has  been  used  as  a  substitute  for  carbonate  of  magnesium,  but  this  has 
been  shown  to  be  slightly  soluble  in  water  and  also  objectionable.  W.  S.  Thompson, 
of  Washington,  D.O.,  suggests  the  use  of  absorbent  cotton  as  being  free  from  all  of 
^ese  objections,  and  hb  views  have  been  substantially  adopted  by  the  Committee  of 
Bevision  of  the  present  Pharmacopoeia.  Mr.  £.  V.  Zoeller  proposes  to  use  a  hand 
cotton-card  to  aid  in  pulling  the  filaments  of  cotton  apart  when  a  large  quantity  of 
medicated  water  is  needed.  iNew  Rem.j  1883,  p.  56.)  A  very  good  way  to  make  med- 
icated waters  when  a  volatile  oU  is  directed,  is  that  proposed  by  Peroival,  which  b 
to  heat  the  water  required,  pour  it  in  a  bottle  and  add  the  oil,  cork  tightly,  shake 
occasionally  until  cool,  then  pour  off  and  filter ;  this  secures  a  medicated  water  free 
fifom  for^n  substances,  and  a  saturated  solution ;  most  oils  being  more  soluble  in 
hot  than  m  cold  water.  According  to  Mr.  Robert  Warington,  this  object  may 
be  better  accomplished  by  porcelain  clay,  finely  powdered  glass,  or  pumice  stone, 
which  are  wholly  insoluble ;  and  the  London  College  employ^  finely  powdered  silica 
for  the  purpose.  Talcum  or  Boapstone  in  powder,  purified  by  washing  with  diluted 
hydrochloric  acid,  has  been  adopted  by  the  Committee  on  National  Formulary  (1888). 
(See  Talcum  PurificcUumy  Part  II. ;  also  paper  recommending  it  by  Prof.  Curtman. 
J^roc  A.  P.  A.y  1887.)  The  Dublin  CoUege  prepared  its  Waters  by  agitating  an 
alcoholic  solution  of  the  oil  with  distilled  water,  and  filtering.  They  consequently 
contained  alcohol,  and  were  liable  to  the  objection,  already  mentioned,  against  the 
medicated  waters  thus  impr^nated.  They  were,  besides,  feeble  in  the  properties 
of  their  respective  oils,  in  the  preparation  of  the  aromatic  waters  by  these  pro- 
cesses, it  is  very  important  that  the  water  should  be  pure.  The  presence  of  a  sul- 
phate causes  a  decomposition  of  the  oil,  resulting  in  the  production  of  sulphuretted 
hydrogen  and  a  carbonate ;  and  the  aromatic  properties  are  quite  lost  (See  A.  J,  P., 
zix.  303.)  Hence  the  propriety  of  the  officinal  direction  to  employ  distilled  water.* 
The  Xfiatilled  Waters  are  liable  to  contain  various  metallic  impurities,  derived 
from  the  vessels  in  which  they  are  prepared  or  preserved.  The  metallic  salts  which 
have  been  found  in  them  are  those  of  iron,  zinc,  copper,  and  lead.  With  ferrocy- 
anide  of  potassium,  iron  will  give  a  blue  color,  sine  and  lead  white  precipitates,  and 
copper  a  rose  color  followed  by  chestnut  brown.  Sulphide  of  sodium  causes  with 
the  salts  of  iron,  copper,  and  lead,  a  brown  discoloration  more  or  less  deep,  followed 
by  precipitates  varying  from  brown  to  black ;  with  those  of  sine,  a  white  precipitate, 
llie  Distilled  Waters  may  be  freed  from  these  impurities  by  animal  charcoal,  pre- 
viously well  purified.  The  charcoal  should  be  strongly  shaken,  eight  or  ten  times 
in  the  course  of  a  day,  with  the  impure  Water,  which  should  then  be  allowed  to 
rest,  and  the  next  day  be  filtered.  Five  grains  of  the  charcoal  will  be  sufficient  for 
a  gallon  of  the  Distilled  Water.  {Joum.  de  Pharm,,  Nov.  1862,  p.  416.)  The 
volatile  oils  may  be  recovered  from  the  Waters  containing  them,  or  at  least  may  be 
transferred  to  a  spirituous  menstruum,  by  mixing  olive  oil  with  the  water,  adding 
a  little  solution  of  potassa  so  as  to  form  a  soap,  and  a  consequent  emulsion  with  the 
hqnid,  and  then  neutralizing  by  an  acid.     The  fixed  oil  will  rise  to  the  surface, 

•  Mr.  Huelden  prefers  the  process  of  distillation  from  the  aromatic  itself  in  the  instances  of  dill, 
caraway,  fennel,  cinnamon,  and  pimento,  which  are  not  apt  to  aiTord  to  the  distilled  water  snch 
matter  as  may  caose  it  to  become  sour;  but  he  prefers  trituration  for  peppermint,  spearmint,  and 
pennyroyal  waters.  He  advises,  however,  that  these  waters  should  not  oe  filtered,  but  prepared 
m  quantity,  allowed  to  settle,  and  drawn  off  as  wanted.  (P.  J,  Tr,,  zvi.  li,  16.) 
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bringiDg  the  volatile  oil  along  with  it.     The  latter  ma^  then  be  separated  firom  the 
former  by  agitation  with  alcohol.  (T.  B.  Groves,  P.  J.  TV.,  Peb.  1864.) 

AQUA.  U.  8.,  Br.    Water. 

HsO;18.  (A-QU4— ft'kw^)  HO;  9. 

'^  Natural  water  in  its  purest  attainable  state."  U,  S.  "  Natural  water,  the  puresC 
that  can  be  obtained,  cleared,  if  necessary,  by  filtration.'*  Br» 

Aaua  oommunis,  P,Q,/  *Y8wp,  Or./  Eau,  Fr,;  Wasser,  (?.;  Aoqaa,  IL;  Agua,  jS^. 

Water  has  always  been  included  in  the  U.  S.  Pharmaoopooia,  on  account  of  its 
great  importance  as  a  medical  and  pharmaceutical  agent.  It  was  not  admitted  into 
the  officinal  lists  of  the  British  Pharmacopoeias  untU  1839,  when  it  was  first  reooQ- 
nized  by  the  Edinburgh  College.  It  is  more  or  less  concerned  in  almost  all  the 
changes  which  take  place  in  inorganic  matter,  and  is  essential  to  the  growth  and 
existence  of  living  beings,  whether  animal  or  vegetable.  In  treating  of  a  substance 
of  such  diversified  agency,  our  limits  will  allow  of  a  sketch  only  of  its  properties  and 
modifications.  We  shall  speak  of  it  under  the  several  heads  of  pure  tocUery  common 
wateVy  and  mineral  umters, 

PuBE  Water.  Water,  in  a  pure  state,  is  a  transparent  liquid,  without  oolor, 
taste,  or  smell.  Its  sp.  gr.  is  assumed^to  be  unity,  and  forms  the  term  of  comparison 
fbr  that  of  solids  and  liquids.  A  cubic  inch  of  it,  at  the  temp,  of  15'5^  0.  (60°  F.), 
weighs  very  nearly  252*5  grains.  In  the  metric  system  the  weight  of  1  C.c. 
of  distilled  water  taken  at  4?  G.  (39*2°  F.)  is  made  equal  to  1  gramme,  the 
unit  of  weight  in  this  system.  It  is  compressible  to  a  small  extent,  as  was  proved 
first  by  Canton,  and  afterwards,  in  an  incontestable  manner,  by  Perkins.  Beduced 
in  temp,  to  0°  C.  (32°  F.),  it  becomes  a  solid  or  ice,  with  the  sp.  gr.  0*9175  (Dufour, 
Ompte^-Rendusy  Juin,  1860) ;  and  raised  to  100°  C.  (212°  F.),  an  eUstto  fluid 
called  steam.  In  the  latter  state  its  bulk  is  increased  nearly  1700  fold,  and  its  sp. 
gr.  so  &r  lessened  as  not  to  be  much  more  than  half  that  of  atmospheric  air.  At 
the  temp,  of  4°  C.,  or  39*2°  F.,  its  density  is  at  the  maximum ;  and  oonsequentlyy 
setting  out  from  that  point,  it  is  increased  in  bulk  by  being  either  heated  or  cooled. 
It  has  the  power  of  dissolving  more  or  less  of  all  gases,  including  common  air,  the 
constituents  of  which  are  always  present  in  natural  water.  It  uniformly  exists  in 
the  atmosphere,  in  the  form  of  invisible  vapor,  even  in  the  driest  weather. 

Water  consists  of  two  atoms  of  hydrogen  2,  and  one  of  oxygen  16  =  18 ;  or,  in 
volumes,  of  two  volumes  of  hydrogen  and  one  volume  of  oxygen  oondensed  into  two 
volumes  of  aqueous  vapor  or  steam.  On  these  data,  it  is  easy  to  calculate  the  spu 
gr.  of  steam ;  which  will  be  0*0693  (sp.  gr.  of  hydrogen)  4-  0*5528  (half  the  sp. 
gr.  of  oxygen)  =  0*6221. 

Common  Water.  By  reason  of  its  extensive  solvent  powers,  water,  in  its  natu- 
ral state,  must  be  more  or  less  contaminated  with  foreign  matter.  Thus,  it  becomes 
variously  impregnated,  according  to  the  nature  of  the  strata  through  which  it  perco- 
lates. When  the  foreign  substances  present  are  in  so  small  an  amount  as  not  mate- 
rially to  alter  its  taste  and  other  sensible  qualities,  it  constitutes  the  different  varie- 
ties of  common  water. 

There  are  almost  innumerable  shades  of  difference  in  common  water,  as  obtained 
from  different  localities  and  sources ;  but  all  its  varieties  may  be  conveniently  arranged 
under  the  two  heads  of  soft  and  hard.  A  soft  water  is  one  which  contains  but  in- 
considerable impurities,  and  which,  when  used  in  washing,  forms  a  lather  with  soap. 
By  a  hard  vxUer  kb  understood  a  variety  of  water  which  contains  calcareous  or  mag- 
nesian  salts,  or  other  impurities,  through  which  it  curdles  soap,  and  is  unfit  for 
domestic  purposes.  Tincture  of  soap  is  a  convenient  test  for  ascertaining  the  qualitr 
of  water.  In  distilled  water  it  produces  no  effect ;  in  soil  water,  only  a  slight  opJ- 
escence ;  but  in  hard  water,  a  milky  appearance.  The  milkiness  is  due  to  the  forma- 
tion of  an  insoluble  compound  between  the  fatty  acids  qf  the  soap  and  the  lime  or 
magnesia  of  the  foreign  salt. 

The  most  usual  foreign  substances  in  common  water,  besides  oxygen  and  nitrogen, 
and  matters  held  in  a  state  of  mechanical  suspension,  are  carbonic  acid,  sulpha^  and 
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oazbonate  of  ealdum,  and  chloride  of  sodtam  (oommon  salt).  Carbonic  acid^is  de- 
tected by  lime-water,  which  prodaces  a  precipitate  before  the  water  ia  boiled,  bat  not 
afterwards,  as  ebnllition  drives  off  this  acid.  The  presence  of  sulphate  of  calcium 
18  shown  by  precipitates  being  produced  by  nitrate  of  barium,  and,  after  ebullition, 
by  oxalate  of  ammonium.  The  former  test  shows^  the  presence  of  sulphuric  acid, 
and  the  latter,  after  boiling  the  water,  indicates  lime  not  held  in  solution  by  carbonic 
acid.  Carbonate  of  calcium,  when  held  in  solution  by  an  excess  of  carbonic  acid, 
may  be  detected  by  boiling  the  water,  which  causes  it  to  precipitate ;  but,  even  after 
ebullition  and  filtration,  the  water  will  "retain  enough  carbonate  of  calcium  to  give  a 
precipitate  with  acetate  of  lead ;  carbonate  of  calcium  being  itself  to  a  minute  extent 
soluble  in  water.  Nitrate  of  silver  will  produce  a  precipitate,  if  any  soluble  chloride 
be  present ;  and,  ordinarily,  the  one  present  may  be  assumed  to  be  common  salt. 
Arsenic  in  minute  quantity  has  been  found  in  water  used  as  drink.  At  Whitbeck, 
in  Cumberland,  England,  the  inhabitants  employ,  both  as  drink  and  for  culinary  pur- 
poees,  a  water  holding  enough  arsenic  in  solution  to  be  quite  sensible  to  tests,  without 
any  known  injurious  consequence.  (^Chem,  iVetos,  1860,  p.  128.) 

Br.  dark  has  proposed  to  purify  hard  water,  when  the  hardness  arises  from  bicar- 
bonate of  calcium,  by  a  process  which  he  calls  Kming,  This  consists  in  adding  to 
the  water  sufficient  lime-water  to  convert  the  bicarbonate  into  the  very  sparingly 
soluble  carbonate.  This  procedure  renders  the  water  soft^  and  gets  rid  of  all  the  lime, 
except  that  in  the  minute  portion  of  carbonate  dissolved.  The  merit  of  this  process 
consists  chiefly,  not  in  the  removal  of  lime,  but  in  preventing  the  formation  of  organic 
matters,  principally  confervso,  the  decomposition  of  which  renders  the  water  offensive 
and  unwholesome.  Dr.  Clark's  process  has  been  for  some  time  in  successftil  operation 
on  the  water  obtained  by  boring,  at  the  Plumstead  water-works,  near  Woolwich.  (jP. 
J,  Tr,^  June,  1856.)  River  water  containing  the  usual  amount  of  calcareous 
matter,  if  allowed  to  sti^ate  in  open  reservoirs,  in  the  summer,  will  become  con- 
taminated with  myriads  of  microscopic  plants  and  animals.  This  change  is  pre- 
vented, according  to  Dr.  Clark,  by  his  peculiar  treatment,  which  deprives  the  living 
organism  of  the  nutriment,  derived  ft'om  loosely  combined  carbonic  acid. 

The  oxygen  and  nitrogen  present  in  natural  waters  are  not  usually  in  the  same 
proportion  as  in  atmospheric  air ;  the  oxygen  in  atmospheric  air  amounting  to  about 
20  per  cent,  in  volume,  while  the  usual  gaseous  mixture,  expelled  from  fresh  water 
by  boiling,  contains  32  per  cent.  (See  table  on  page  222.) 

Common  water  is  also  divided  into  varieties  according  to  its  source.  Thus,  we 
have  rain,  snow,  spring,  river,  well,  lake,  and  marsh  water. 

Rain  and  snow  toater  are  the  purest  kinds  of  natural  water.  Rain  water,  to  be 
obtained  as  pure  as  possible,  must  be  collected  in  large  vessels  in  the  open  fields,  at 
a  distance  from  houses,  and  some  time  after  the  rain  has  commenced  falling ;  other- 
wise it  will  be  contaminated  with  the  dust  which  floats  in  the  atmosphere,  and  with 
other  impurities  derived  from  roofs.  The  rain  water  of  large  cities  contains  nitro- 
genixed  organic  matter,  as  shown  by  the  odor  produced  by  burning  the  residue  left 
after  the  water  has  been  evaporated. 

Rain  water  ordinarily  contains  atmospheric  air,  and,  according  to  Liebig,  a  little 
nitric  acid,  the  amount  of  which  is  increased  when  the  rain  descends  during  a  storm. 
M.  Chabrier  states  as  the  result  of  his  observations,  that  rain  water  contains  either 
nitrous  or  nitric  acid,  the  one  or  the  other  predominating  according  to  the  condition 
of  the  weather ;  the  nitrous  acid  being  relatively  in  excess  in  mild  weather,  but  the 
nitric  when  the  rain  is  attended  with  tempestuous  winds.  (Joum,  de  Pharm,,  Janv. 
1872,  p.  42.)  According  to  an  analysis,  made  by  M.  Martin,  of  rain  water  which 
fell  at  Marseilles  during  a  violent  storm,  1000  parts  by  weight  contained  0-004  of 
chlorine  and  0-003  of  ammonia.  Not  a  trace  of  iodine  or  of  nitric  acid  was  discovered. 
Boussingault  has  ascertained  that  the  rain  which  falls  in  towns  contains  considerably 
more  ammonia  than  that  which  falls  in  the  country.  Thus  the  rain  of  Paris  was 
feund  by  him  to  contain  three  or  four  parts  of  ammonia  per  million  ;  while  that  coK 
lected  in  a  mountainous  r^on,  contained  about  four-fifths  of  one  part  only  in  a 
million*  The  average  resuUs  of  Mr.  J.  B.  Lawes  and  Dr.  J.  H.  OUbert  give  one 
part  of  ammonia  to  the  million  of  rain  water.    Snow  water  has  a  peculiar  taste,  which 
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was  supposed  to  depend  on  the  presence  of  air  more  oxygenated  than  that  of  the  at- 
mosphere ;  bat  in  point  of  fact  it  contains  no  air,  and  this  accounts  for  its  vapid 
taste.     Rain  and  snow  water  is  sufficiently  pure  for  most  chemical  operations. 

Spring  water  (aqua  fontand)  depends  entirely  for  its  quality  on  the  strata 
through  which  it  flows ;  being  purest  when  it  passes  through  sand  or  grayel,  or 
where  the  prevailing  rock  formation  is  granitic.  On  the  contrary,  where  the  forma- 
tion is  limestone,  the  water  will,  because  of  the  carbonic  acid  gas  dissolved  in  it, 
take  up  the  carbonate  of  lime  and  become  what  is  called  a  hard  water.  It  almost 
always  contains  a  trace  of  common  salt,  and  generally  other  impurities,  which  vary 
according  to  the  locality  of  the  spring. 

River  water  (aqua  flumalis)  is,  generally  speaking,  less  impregnated  with  saline 
matter  than  spring  water,  because  made  up  in  considerable  part  of  rains ;  while  its 
volume  bears  a  larger  proportion  to  the  surface  of  its  bed.  It  is,  however,  much 
more  apt  to  have  mechanically  suspended  in  it  insoluble  matters,  of  an  earthy 
nature,  like  day  and  silt,  which  impair  its  transparency.  It  is  frequently  rendered 
more  sightly  by  being  run  through  porous  stone,  carbon,  or  sand  filter.  The  coarse 
particles  are  bv  this  filtration  removed ;  but  any  sewage  or  other  very  finely  divided 
organic  material  is  not. removed,  so  that  such  clean  filtered  water  may  be  a  very 
deadly  poison.  Water  may  be  purified  for  manufacturing  purposes  by  what  is  termed 
the  alum  process, — t.e.,  by  adding  2  grains  of  alum  to  a  gallon  of  water,  and  permit- 
ting the  impurities  to  subside  for  48  hours.  (CA^m.  NewSy  July  23, 1886.) 

Well  watery  like  that  from  springs,  is  liable  to  contain  various  impurities.  As  a 
general  rule,  the  parity  of  the  water  of  a  well  will  be  in  proportion  to  its  depth  and 
the  constancy  with  which  it  is  used.  Well  water  in  large  cities  always  contains  a 
large  amount  of  impurity,  both  organic  and  inorganic,  the  result  of  seyrage  contami- 
nation. Dr.  R.  D.  Thomson  found  147*6  grs.,  per  Imperial  gallon,  of  impurity  in 
a  well  in  London.  (P.  J.  TV.,  1856,  p.  27.)  The  presence  of  nitrates  in  water  pre- 
vents the  formation  of  organic  beings,  even  after  it  has  been  long  kept  Artesum 
or  overflowing  wells,  from  their  great  depth,  generally  afibrd  a  pure  water. 

Lake  water  cannot  be  characterized  as  having  any  invariable  qualities.  The  water 
of  most  of  the  lakes  in  the  United  States  is  pure  and  wholesome. 

Marsh  water  is  generally  stagnant,  and  contains  v^table  remains  undergoing 
decomposition.     It  is  unwholesome,  and  ought  never  to  be  used  internally. 

All  water  which  is  exposed  to  the  air  dissolves  a  quantity  of  oxygen  and  nitro- 
gen, which  is  determined  by  the  laws  of  gaseous  absorption.  It  is  indeed  upon  this 
dissolved  oxygen  that  the  life  of  water-breathing  animals  depends.  In  every  pure 
water  the  proportion  between  the  dissolved  nitrogen  and  oxygen  is  found  to  be  con- 
stant, and  it  is  represented  by  the  following  numbers : — oxygen  34*91,  and  nitrogen 
65*09  per  cent.:  1000  C.c.  of  pure  water,  such  as  rain  water,  when  saturated  dissolves 
17*95  C.c.  of  air.  K  the  water  be  rendered  impure  by  the  introduction  of  organic 
matter  undergoing  oxidation,  the  proportion  between  the  dissolved  oxygen  and  ni- 
trogen becomes  different,  owing  to  the  oxygen  having  been  partly  or  wholly  used 
for  the  oxidation  of  this  material.  This  is  clearly  shown  in  the  following  analysis 
made  by  Miller  of  the  dissolved  gases  contained  in  Thames  water  collected  at  various 
points  above  and  below  London. 


Fbaraefl  water  taken  a1 

' 

Kingston. 

Hammer, 
smith. 

Somerset 
House. 

Green- 
wich. 

Wool- 
wich. 

Brith. 

Total  Tolunie  of  ffiis  Der  litro 

62-7 

G.C. 

C.C. 
62-9 

C.C. 
71-26 

C.C. 
63*06 

C.C. 
74*3 

Carbon  dioxide.... .......•• 

30-8 

7*4 

15*0 

161 

45-2 

1*5 

16-2 

55*6 
0*25 
15-4 

48-8 
0-25 
14-6 

67- 
1-8 
15*5 

0XTflf6Il... 

Nitrotren 

Batio  of  oxygen  to  nitrogen...... 

1:2 

1:3-7 

1:10-6 

1:60 

1:52 

1 :  81 

This  table  shows  that  whereas  the  pure  water  at  Kingston  contains  the  normal 
quantity  of  dissolved  oxygen,  the  ratio  of  nitrogen  to  oxygen  increases  in  a  veiy 
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rapid  rate  as  the  river  water  becomes  contamiDated  with  London  sewage,  bnt  that 
this  ratio  again  shows  signs  of  a  return  to  the  normal  at  Erith. 

Henoe  it  is  clear  that  an  analysis  of  the  gases  dissolved  in  water  may  prove  of 
mnch  help  in  ascertaining  whether  the  water  is  pure  or  whether  it  has  been  con- 
taminated with  putrescent  organic  matter.  Indeed,  Miller  concludes  that  whenever 
the  proportion  between  dissolved  oxygen  and  nitrogen  rises  to  more  than  1  to  2 
the  water  is  unfit  for  drinking  purposes.  (Roscoe  and  Schorlemmet,  TrecUiae  on 
Chem.y  I  245.) 

The  second  class  of  dissolved  impurities  are  inorganic  salts,  even  rain  water  wash- 
ing some  of  these  out  of  the  atmosphere.  It  invariably  contains  ammoniacal  salts, 
chloride  of  sodium,  and  various  organic  germs.  In  towns  the  rain  water  also 
contains  a  larger  proportion  of  nitrates  than  that  falling  in  the  country.  It  is» 
however,  the  spring  waters  especially  which  contain  the  largest  amount  of  mineral 
matter  in  solution.  The  salts  which  most  commonly  occur  in  solution  in  spring 
water  are :  (1)  The  carbonates  of  calcium,  magnesium,  iron,  and  manganese,  dis- 
solved in  an  excess  of  carbonic  acid.  (2)  The  sulphates  of  calcium  and  magnesium; 
(3)  Alkaline  carbonates,  chlorides,  sulphates,  nitrates,  or  silicates. 

Spring  waters  which  issue  from  considerable  depths,  or  which  originate  in  vol- 
canic  districts,  are  always  hotter  than  the  mean  annual  temperature  of  the  locality 
where  they  come  to  the  surface. 

The  term  AqtMy  in  the  U.  S.  and  Br.  Pharmacopoeias,  may  be  considered  as 
designating  any  natural  water  of  good  quality  which  answers  well  for  cooking,  and 
does  not  curdle  soap.  Upon  the  addition  of  nitrate  of  barium,  nitrate  of  silver,  or 
oxalate  of  ammonium,  its  transparency  is  but  slightly  affected ;  and,  upon  being 
evaporated  to  dryness,  it  leaves  but  an  inconsiderable  residue. 

"  A  colorless,  limpid  liquid,  without  odor  and  taste  at  ordinary  temperatures,  and 
remaining  odorless  while  being  heated  to  boiling,  of  a  perfectly  neutral  reaction, 
and  containing  not  more  than  1  part  of  fixed  impurities  in  10,000  parts. 

'^  The  transparency  or  color  of  Water  should  not  be  affected  by  hydrosulphurio 
acid  or  sulphide  of  ammonium  (abs.  of  metallic  impurities).  On  heating  100  C.a 
of  Water,  addulated  with  10  C.c  of  diluted  sulphuric  acid,  to  boiling,  and  adding 
enough  of  a  dilute  solution  of  permanganate  of  potassium  (1  in  1000)  to  impart 
to  the  liquid  a  decided  rose-red  tint,  this  tint  should  not  be  entirely  destroyed  by 
boOing  for  five  minutes  (abs.  of  more  than  traces  of  organic  or  other  oxidizable 
mattersV*  ILS. 

The  Britbh  Pharmacopoeia  has  the  following  description.  **  Natural  water,  the 
purest  that  can  be  obtained,  cleared,  if  necessary,  by  filtration  ;  free  ^m  odor,  un- 
usual taste,  and  visible  impurity.  To  be  used  whenever  <  Water'  is  ordered  in  the 
British  Pharmacopoeia.  In  dispensing  prescriptions,  cigua  should  be  understood  to 
mean  distilled  water.'*  Br. 

Water  should  never  be  kept  in  leaden  cisterns,  on  account  of  the  risk  of  its  dis- 
solving a  small  portion  of  lead.  This  risk  is  greater  in  proportion  to  the  softness 
and  purity  of  the  water ;  for  it  is  found  that  the  presence  of  a  minute  proportion  of 
saline  matter,  as  for  example  of  sulphate  of  calcium,  protects  the  water  from  the 
slightest  metallic  impr^nation.  The  chlorides  are  not  protective ;  as  they  give  rise 
to  chloride  of  lead,  which  is  slightly  soluble.  The  protection  has  been  ascribed  to 
an  insoluble  film  on  the  surface  of  the  lead,  formed  by  the  decomposition  of  the  saline 
matter.  Upon  this  principle  is  based  a  plan  of  protection  by  Dr.  Schwartz,  of  Breslau, 
who  proposes  to  fill  leaden  pipes  through  which  water  is  conducted  with  a  strong 
solution  of  an  alkaline  sulphide,  which  forms  a  perfectly  insoluble  coating  of  sulphide 
(sulphuret)  of  lead,  said  to  be  quite  impermeable  by  the  water  afterwards  introduced. 
{Chem.  News,  Sept.  26,  1863,  p.  157.)  A  coating  of  zinc  has  been  employed  for 
protecting  the  surfiice  of  iron  pipes  and  reservoirs  i^nst  the  action  of  water,  but 
has  failed.  Experiment  has  shown  that  the  water  becomes  impregnated  with  the 
salu  of  both  metals.  (/5td,  April  5, 1862,  p.  188.)*    Mr.  A.  Wynter  Blyth  pro- 

*  SzpOTimentf  by  H.  Roax,  pbannMeutitt  of  the  mMrina  at  Roohefort,  made  by  order  of  the 
naval  authorities,  have  aatisfaotorily  shown  that  reeerroirs  of  iron  coated  with  lino  are  attacked 
with  great  facility  by  water  contained  in  them,  which  beeomei  more  or  leei  impregnated  with  both 
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poses  a  Dew  and  simple  test  for  lead  id  drinkiDg  water.  A  soIuUod  of  cochineal  is 
made  by  boiliDg  cocnioeal  io  water,  filteriog,  aDd  addiDg  a  little  alcohol  to  preserve 
it.  A  few  drops  of  this  solution  are  added  to  the  water,  which,  if  acid,  must  be 
reodered  oeutral  by  a  trace  of  alkali ;  if  lead  be  present,  even  in  the  proportion  of 
one-tenth  of  a  grain  in  a  gallon  of  water,  a  mauve-blue  color  will  develop,  its  depth 
depending  upon  the  quantity  of  lead  in  the  water.  (Amer,  Drugg.^  1884,  p.  93, 
from  The  Analyst.) 

A  very  important  daas  of  dissolved  impurities  is  made  up  of  organic  compounds. 
This  organic  matter  may  be  derived  from  a  vegetable  source,  such  as  leaf-mould  and 
the  decomposition  products  of  wood,  in  which  case  it  is  practically  harmless,  or  it 
may  be  derived  from  animal  sources,  in  which  case  it  almost  always  proves  a  serious 
impurity. 

The  careful  observations  of  students  of  public  health  leave  no  doubt  that  a  num- 
ber of  epidemic  diseases,  especially  cholera  and  typhoid  fever,  are  often  contracted 
and  spread  by  means  of  drinking  water,  contaminated  with  germs  of  disease  from 
excreta  and  general  sewage.  This  impure  water  may  be  clear  and  mav  have  filtered 
dirough  considerable  distances  of  soil,  and  yet  may  contain  these  poisonous  germs. 
Now  nitrogen  is  one  of  the  characteristic  constituents  of  animal  matter  as  contrasted 
with  vegetable  matter,  relatively  few  forms  of  which  contain  it,  and  those  are  of  a 
oharacter  not  likely  to  be  found  in  natural  waters.  Hence,  if  water  should  be  im- 
pregnated with  animal  matter,  this  would  be  indicated  by  the  presence  of  nitrogen 
m  solution,  either  in  the  form  of  albumen  or  albuminous  matter,  if  the  animal 
matter  in  the  water  is  still  unchanged,  or,  if  the  animal  matter  has  undergone 
oxidation,  in  the  form  of  ammonia  or  nitrous  or  nitric  acid. 

There  is,  therefore,  to  be  determined  in  the  examination  of  a  water  with  referenoe 
to  this  presence  of  organic  nitrogenous  matter,  (1)  the  ammonia,  (2)  the  unchanged 
albuminous  matter,  which,  as  it  is  changed  into  and  determined  as  ammonia,  is  called 
*'  albuminoid  ammonia,*'  (3)  the  nitrates  and  nitrites  present. 

The  ammonia  is  first  determined  by  distilling  the  water  made  alkaline  with  car- 
bonate of  sodium  as  long  as  the  distillate  carries  enough  ammonia  to  be  recognised 
by  Nesslers solution*  For  this  purpose  the  distillate  is  collected  successively  in 
volumes  of  50  C.c.  and  the  amount  of  ammonia  in  each  of  these  separate  distillates 
determined.  The  smallest  quantity  of  ammonia  will  produce  a  yellow  color,  the 
tint  of  which  is  to  be  compared  with  that  obtained  from  the  Nessler  solution  treated 
with  a  standard  sal  ammoniac  solution. 

After  the  free  ammonia  has  been  distilled  off,  a  solution  of  caustic  soda  and  per* 
manganate  of  potash  is  added  and  the  distillation  is  continued.  Another  portion  of 
ammonia  now  comes  off,  owing  to  the  action  of  the  permanganate  on  the  nitrogenous 
organic  matter.  The  amount  of  ammonia  thus  obtained  is  determined  and  is  tabulated 
as  ''albuminoid  ammonia,*'  because  albumen  is  one  of  the  bodies  which  is  decompoeed 
in  this  way. 

Instead  of  this  method  proposed  by  Wanklyn  and  Chapman,  another  process  de- 
scribed by  Frankland  and  Armstrong  is  often  used.  In  this  case,  the  water  having 
been  evaporated,  the  dry  residue  b  submitted  to  an  organic  combustion  analvsis, 
which  gives  the  "organic  nitrogen"  and  the  "organic  carton,"  and  the  ratio  of  these 
gives  an  indication  as  to  the  presence  of  albuminous  matter  rich  in  nitrogen.  If 
the  amount  of  albuminoid  nitrogen  indicated  by  either  of  these  processes  exceed 
0*15  parts  for  one  million  of  water,  the  latter  should  be  rejected  as  a  drinking 
water.     In  some  large  towns,  however,  the  surface  well  waters  have  shovni  albu- 

metals  in  the  state  of  oxides  and  salts,  and  espeoially  with  those  of  sine,  to  saeh  a  degree  as  to 
render  such  vessels  improper  as  reoipients  of  water  for  drinking.  Of  the  different  kinds  of  water 
tried,  distilled  water  deprived  as  far  as  possible  of  atmospberio  air  produced  least  effect ;  next  in 
degree  of  action  was  spring  water,*  still  more  energetic  was  distilled  water  containing  oarbonio  add 
furnished  by  the  earthy  bioarbonates  of  the  water  submitted  to  distillation ;  aod  more  powerftil 
than  all  was  river  water  containing  oommon  salt.  {Joum,  de  Pharm.  et  Okim,,  4e  s^r.,  i.  99.) 

*  This  solution  is  prepared  as  follows.  35  Qm.  of  potassium  iodide  and  13  Om.  of  mersarie 
ohlorlde  (oorroeive  iublimate)  are  dissolved  in  about  SOO  Ous.  of  hot  water,  aod  then  a  satorated 
■olution  of  mennrio  chloride  if  gradually  added  until  the  preeipitate  formed  ceases  to  redissolTe. 
100  Om.  of  caustic  potash  are  then  dissolved  in  the  liquid,  and  the  cold  solution  is  dilated  to  oa« 
litre  and  is  allowed  to  deposit  any  undissolved  matter. 
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fflinoid  nitrogen  to  the  amount  of  0*3  to  0*8  parts  per  million.  Such  waters  are 
little  better  than  sewage.  The  free  ammonia,  moreover,  should  not  ezoeed  0*08  parts 
per  million,  or  the  water  most  be  considered  as  oontainiog  sewage  contamination. 

The  nitrates  and  nitrites  present  can  be  estimated  in  another  portion  of  the  water 
by  reducing  these  acids  to  ammonia  by  means  of  the  hydrogen  evolved  from  aluminium 
or  lUMMiust  in  presence  of  caustic  alkalies. 

The  determination  of  chlorine  is  also  frequently  of  great  importance,  for  although 
mineral  waters  may  be  rich  in  chlorides,  ordinary  well  waters  or  river  waters,  which 
are  the  chief  sources  of  supplv>  will  not  contain  much  chlorine  unless  they  have 
been  contaminated.  Both  urine  and  sewage  may  contribute  this  chlorine,  as  they 
are  highly  charged  with  common  salt.  As  a  rule  it  may  be  said  that  water  contain- 
ing more  than  two  grains  of  chlorine  per  gallon  must  be  looked  upon  with  suspicion, 
unless  some  good  reason  for  the  presence  of  common  salt  can  be  assigned. 

The  following  table  shows  the  relative  purity  of  the  water-supply  of  several 
American  cities,  as  determined  by  Prof  A.  B.  Ijeeds  in  1881 : 
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MiNSEAL  Waters.  When  natural  spring  waters  are  so  far  impr^nated  with 
fore^  substances  as  to  have  a  dedded  taste,  and  a  peculiar  operation  on  the  econ- 
omy, they  are  called  minercU  loaters.  These  are  conveniently  arranged  under  the 
heads  of  carbonated,  alkaline,  sulphuretted,  saline  (including  moffnesian,  chalybeate, 
and  chlorinated\  and  silicums, 

1.  Carbonated  waters  are  cold,  and  are  characterised  by  containing  an  excess  of 
carbonic  acid,  which  gives  them  a  sparkling  appearance,  and  the  power  of  reddening 
litmus  paper.  These  waters  frequently  contain  the  carbonates  of  calcium,  magnesium, 
and  iron,  which  are  held  in  solution  by  the  excess  of  carbonic  acid.  The  waters 
of  Sdtser,  Spa,  Apollinaris,  and  Pyrmont  in  Europe,  and  of  the  sweet  springs  in 
Virginia,  belong  to  this  class.     For  Artificial  Carbonic  Acid  Water,  see  page  227.) 

2.  AJUcaUne  footers- contain  a  larger  quantity  of  bicarbonate  of  sodium,  as  well  as 
eommon  salt  and  Glauber's  salt.  These  are  sometimes  warm,  such  as  the  springs  at 
Ems  and  Vichy,  but  generally  cold.     The  Gettysburg  spring  water  is  of  this  class. 

3.  Sulphuretted  waters  are  such  as  contain  sulphuretted  hydrogen,  and  are  dis- 
tinguish^ by  the  peculiar  fetid  smell  of  that  gas,  and  by  yielding  a  brown  precipi- 
tate with  the  salts  of  lead  or  silver.  Examples  of  this  kind  are  the  waters  of  Aix 
k  Chapelle  and  Harrogate  in  Europe,  and  those  of  the  white,  red,  and  salt  sulphur 
springs  in  Virginia. 

4.  Saline  waters  are  those,  the  predominant  properties  of  which  depend  upon 
saline  impregnation.  The  salts  most  usually  present  are  the  sulphates  and  carbonates 
of  sodium,  cidcium,  and  magnesium,  in  which  latter  case  the  name  moffnesian  is 
given  to  them  ;  the  presence  of  the  chlorides  of  these  alkalies  giving  the  class  chlo" 
rinated  waters,  which  reach  their  maximum  concentration  in  sea  waters ;  whilst  the 
presence  of  ferrous  salts  makes  another  class,  the  chalybeate.  Among  magnesian 
ivaters  may  be  mentioned  those  of  Friedrichshall,  Huny&di  Janos,  and  Epsom ; 
among  chalybeate  waters,  those  of  Tunbridge  and  Brighton  in  England,  of  Pyrmont, 
Wiesbaden,  and  Spa  on  the  continent,  and  of  Bedford,  Pittsburg,  and  Brandy  wine 
in  the  United  States.  Potassa  is  occasionally  present,  and  lithia  has  been  detected 
by  Berselius  in  Carlsbad,  and  other  salt  springs  of  Germanv,  and  is  also  found  in 
some  American  spring  waters.     Caasia  and  rubidia  have  also  been  detected  in  certain 
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miDeral  waters,  such  as  the  Diirkheim  and  Baden-Baden  waters,  in  the  former  of 
which  these  elements  were  first  disooyered  by  Bansen.  Bromine  is  found  in  the 
saline  at  Theodorshalle,  in  Germany,  as  also  in  the  salt  wells  of  Western  Pennsyl- 
vania, Ohio,  and  West  Virginia.  The  mineral  springs  at  Saratoga  contain  a  snudl 
proportion  of  iodine  and  bromine.  The  principal  saline  waters  are  those  of  Seidlitx 
in  Bohemia,  Cheltenham  and  Bath  in  England,  and  Earrodsburg  and  Saratoga  in 
the  United  States. 

5.  Silicious  toaters  are  those  in  which  the  saline  contents  consist  chiefly  of  alka- 
line silicates,  such  as  the  hot  spring  waters  of  Iceland  and  the  geysers  of  Fire-hole 
Basin  and  Gardiner's  River,  Yellowstone  National  Park,  U.  S. 

Sea  Water.  English  Channel.  In  a  thousand  grains.  Water  964-744  gn.; 
chloride  of  sodium  27*059;  chloride  of  potassium  0'765;  chloride  of  magnesium 
3*667 ;  bromide  of  magnesium  0*029 ;  sulphate  of  magnesium  2*296 ;  sulphate  of 
calcium  1*407 ;  carbonate  of  calcium  0*033.  Total  1000  grs.  {Schweitzer.)  The 
proportion  of  chloride  of  sodium  is  from  36  to  37  parts  in  1000  in  the  ocean,  at  a 
distance  from  land.  Its  amount  is  small  in  the  interior  of  the  Baltic  It  is  per- 
ceived that  bromine  is  present  in  very  minute  amount;  100  pounds  of  sea  water 
yielding  only  3i  grs.  of  this  element.  According  to  Balard,  iodine  exists  in  the 
water  of  the  Mediterranean ;  but  it  has  not  been  detected  in  the  water  of  the  ocean, 
the  bromine  being  supposed  to  mask  its  presence.  Beside  these  ingredients,  others 
are  alleged  to  exist  in  minute  proportion  in  sea  water;  as  fluorine  by  Dr.  G.  Wilson; 
lead,  copper,  and  silver  by  MM.  Malaguti,  Durocher,  and  Sarzeau;  and  iron  and 
manganese  by  M.  Uziglio.  Anterior  to  Wilson's  researches,  Mr.  Middleton  and 
Prof.  Silliman,  jun.,  had  inferred  the  existence  of  fluorine  in  sea  water,  from  its 
presence  in  marine  animals.  The  lead  and  copper  above  mentioned  were  found  in 
certain  fuci  only;  the  silver  in  the  sea  water  itself.  The  presence  of  silver  in  sea 
water  has  been  rendered  probable  by  Mr.  F.  Field,  by  a  comparative  analysis  of  the 
same  copper  sheathing,  when  new,  and  after  having  been  on  a  vessel  for  many  years. 
.  The  old  sheathing  was  always  found  to  contain  more  silver  than  the  new  (  Chem, 
Gaz.j  March  2,  1857) ;  and  the  observations  of  Mr.  Field  have  been  subsequently 
confirmed  by  others.  Schweitzer's  analysis  gives  a  small  proportion  of  oaroonate 
of  calcium ;  but  Bibra  could  not  detect  any.  Dr.  John  Davy's  examinations  of 
sea  water  show  that  carbonate  of  calcium  does  not  exist  at  a  great  distance  from 
land,  except  in  very  minute  proportion,  but  becomes  quite  evident  at  a  distance  of 
from  fifly  to  a  hundred  miles  from  coasts.  Boric  acid  has  been  found  by  Mr. 
Yeatoh  in  the  sea  water  on  the  coast  of  California.  (See  A.  J.  P.,  1860,  p.  330.)^ 

Sea  water,  filtered,  and  charged  with  five  times  its  volume  of  carbonic  acid,  forms, 
according  to  Pasquier,  a  gentle  purgative,  which  keeps  very  well,  and  is  not  dis- 
agreeable to  take.     The  dose  is  from  half  a  pint  to  a  pint. 

By  freezing,  sea  water  b  almost  entirely  freed  from  saline  matter,  the  ice  being 
nearly  pure  water.  It  is  obvious  that  the  unfrozen  water  contains  much  more  than 
its  ordinary  proportion  of  salts;  and  this  is  one  of  the  methods  of  concentrating  this 
and  other  saline  solutions. 

Hedioal  Properties  of  Water.    Water  is  a  remedy  of  great  importance.    When 

*  The  following  analysis  of  sea  water,  taken  at  2  leagues  from  F6oamp»  on  tbe  ooart  of  France^ 
merits  special  notice  from  the  care  with  which  it  was  made,  and  the  large  quantity  operated  on. 
The  sp.  gr.  was  1-025,  at  57«  F. 
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taken  into  the  stomach,  it  acts  by  its  temperature,  by  its  bulk ,  and  by  being  absorbed. 
When  of  the  temperatare  of  about  15*5^  C.  (60°  F.),  it  gives  no  positive  sensation 
either  of  heat  or  cold;  between  IS-d""  C.  (eO""  F.)  and  T^''  C.  (46''  F.),  it  creates 
a  cool  sensation ;  and  below  7*2°  C.  (45°  F.),  a  decidedly  cold  one.  Between 
15-5°  C.  (60°  F.)  and  37*7°  0.  (100°  F.),  it  relaxes  the  fibres  of  the  stomach, 
and  18  ^t  to  produce  nausea,  particularly  if  the  efiect  of  bulk  be  added  to  that  of 
temperature.  By  its  bulk  and  solvent  powers,  it  allays  irritation  by  diluting  the 
acrid  contents  of  the  stomach  and  bowels,  and  favoring  their  final  expulsion ;  and 
by  its  absorption,  it  promotes  the  secretion  of  urine  and  cutaneous  transpiration. 

Water,  externally  applied  as  a  bath,  is  also  an  important  remedy.  It  may  act  by 
its  own  specific  effect  as  a  liquid,  or  as  a  means  of  modifying  the  heat  of  the  body. 
It  acts  in  the  latter  way  differently,  according  to  the  temperature  at  which  it  may 
be  applied.  When  thia  is  above  36*1°  C.  (97°  F.),  it  constitutes  the  vapor  or  hot 
bath ;  when  between  361°  C.  (97°  F.)  and  29*4°  C.  (85°  F.),  the  warm  bath ; 
between  29*4°  C.  (85°  F.)  and  18*3°  C.  (65°  F.),  the  tepid  bath ;  and  between 
18-3°  C.  (65°  F.)  and  0°  C.  (32°  F.),  the  cold  bath. 

The  general  action  of  the  vapor  bath  is  to  accelerate  the  circulation,  and  produce 
profuse  sweating.  It  acts  locally  on  the  skin,  by  softening  and  relaxing  its  texture. 
In  stiffness  of  the  joints,  and  in  various  diseases  of  the  skin,  it  has  often  proved 


The' hoi  bath^  like  the  vapor  bath,  is  decidedly  stimulant  By  its  use  the  pulse 
becomes  full  and  frequent,  the  veins  turgid,  the  nee  flushed,  the  skin  red,  and  the 
respiration  quickened.  If  the  temperature  be  high,  and  the  constitution  peculiar, 
its  use  is  not  without  danger ;  as  it  is  apt  to  produce  a  feeling  of  suffocation,  violent 
throbbing  in  the  temples,  and  vertigo  with  tendency  to  apoplexy.  When  it  acts 
fiiTorably,  it  produces  profuse  perspiration. 

The  warm  baihy  though  below  the  animal  heat,  nevertheless  produces  a  sensation 
of  warmth ;  as  its  temperature  is  above  that  of  the  surface.  It  diminishes  the  fre- 
quency of  the  pulse,  renders  the  respiration  slower,  lessens  the  heat  of  the  body,  and 
relaxes  the  skin.  It  cannot,  therefore,  be  deemed  a  stimulant  By  relieving  certain  dis- 
eased actions  and  states,  accompanied  by  morbid  irritability,  it  often  acts  as  a  soothing 
remedy,  producing  a  disposition  to  sleep.  It  is  proper  in  febnle  exanthematous  diseases, 
in  which  the  pulse  is  fkequent,  the  skin  hot  and  dry,  and  the  general  condition  charac- 
teriied  by  restlessness.     It  is  contraindicated  in  diseases  of  the  head  and  chest. 

The  tepid  hath  is  not  calculated  to  have  much  modifying  influence  on  the  heat  of 
the  body.  Its  peculiar  effects  are  to  soften  and  cleanse  the  skin,  and  to  promote  in- 
sensible perspiration. 

The  ixid  hath  acts  differently  according  to  its  temperature  and  manner  of  appli* 
cation,  and  the  condition  of  the  system  to  which  it  is  applied.  When  of  low  tem* 
peiatare  and  suddenly  applied,  it  acts  primarily  as  a  stimulant,  by  the  sudden  and 
rapid  manner  in  which  the  heat  is  abstracted ;  next  as  a  tonic,  by  condensing  the 
living  fibres ;  and  finally  as  a  sedative.  It  is  often  useful  in  diseases  of  relaxation 
and  debility,  when  practised  by  affusion  or  plunging.  But  it  is  essential  to  its  effi- 
cacy and  safety,  that  the  stock  of  vitality  should  be  sufficient  to  create,  immediately 
aiier  its  use,  those  feelingiB  of  warmth  and  invigoration,  included  under  the  term 
reaction.  In  febrile  diseases  the  use  of  the  cold  bath,  as  advocated  by  Chirrie,  has 
been  recently  viewed  with  much  success.  For  a  discussion  of  this  practice  th« 
reader  is  referred  to  the  last  edition  of  H.  C.  Wood's  Treatise  on  Therapeutics. 

OfJd  water  is  frequently  applied  as  a  sedative  in  local  inflammations,  and  as  a 
means  of  restraining  hemorrhage.  Its  use,  however,  is  scarcely  admissible  in  inflam- 
mations of  the  chest 

Phamn.  Usa.  Water  is  used  in  a  vast  number  of  preparations,  either  as  a  men- 
struum, or  as  a  means  for  promoting  chemical  action  by  its  solvent  power. 

Of.  Prep,  Aqua  Destillata. 

Ca&bomio  Acid  Water,  or  Soda  Water  (so  called),  {Aqua  aeidula  nmplieiar, 
F.  P. ;  Eau  gazeu$e  simpie^  Fr. ;  Kohlensaure-  Wa9$er^  Gt,\  which  was  formerly  offi- 
daal  in  the  U.  S.  Pharmacopoeia,  consists  of  water  hignly  charged  with  carbonic 
add.    Water  is  found  to  take  up  its  volume  of  this  gas  under  the  pressure  of  the 
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atmosphere ;  and  Br.  Henry  ascertained  that  precisely  the  same  volume  of  the  com- 
pressed gas  is  absorbed  under  a  higher  pressure.  From  this  law,  the  bulk  taken  up 
is  constant,  the  quantity  being  different  in  proportion  as  there  is  more  or  less  diiven 
into  a  giyen  space.  As  the  space  occupied  by  a  gas  is  inversely  as  the  compressing 
force,  it  follows  that  the  quantity  of  the  acid  forced  into  the  water  will  be  directly 
as  the  pressure.  From  the  principles  above  laid  down  it  follows  that,  to  saturate 
water  with  five  times  its  volume  of  carbonic  acid,  as  directed  in  the  formula,  it  must 
be  subjected  to  a  pressure  of  five  atmospheres.  Carbonic  acid  gas  compreased  into 
the  liquid  state  is  now  supplied  by  the  "  American  Carbonate  Co."  of  New  York, 
and  its  agencies,  in  wrought-iron  cylinders,  which  contain  either  10  or  20  pounds 
of  compressed  gas,  equal  to  600  or  1200  gallons  of  gas  at  normal  pressure.  This 
allows  of  convenient  transportation,  and  guarantees  the  purity  of  the  gas. 

Carbonic  acid  water  is  familiarly  called  in  this  country  '*  mineral  water"  and  *'  $oda 
toater;"  the  latter  name,  originally  applied  to  the  preparation  when  it  contained 
carbonate  of  sodium,  being  from  habit  continued  since  the  alkali  has  been  omitted. 

Carbonic  acid  water  is  dispensed  in  most  of  the  pharmacies  in  this  country.  The 
fountain  is  usually  placed  in  the  cellar,  and  the  tube  proceeding  from  the  fountain 
is  made  to  pass  through  the  floor  and  counter  of  the  store,  and  to  terminate  in  a 
draught  tube,  by  means  of  which  the  carbonic  acid  water  may  be  drawn  off  at 
pleasure.  In  oider  to  have  the  liquid  cool,  the  tube  from  the  cellar  generally  ter- 
minates in  a  strong  metallic  vessel  of  convenient  shape,  or  a  series  of  block  tin  pipes 
called  coolers,  placed  inside  the  counter  apparatus,  and  snrrsunded  with  ice.  For 
some  practical  suggestions  upon  the  making  of  carbonic  acid  water  and  use  of  ap- 
paratus, see  N.  J?.,  June,  July,  August,  1877. 

Properties.  Carbonic  acid  water  is  a  sparkling  liquid,  possessing  an  agreeable 
pungent,  acidulous  taste.  It  reddens  litmus  deeply  from  its  state  of  concentration, 
and  is  precipitated  by  lime-water.  Being  impregnated  with  a  large  quandty  of  the 
add  gas  under  the  influence  of  pressure,  it  effervesces  strongly  when  freed  from  re- 
straint Hence,  to  preserve  its  briskness,  it  should  be  kept  in  strong  well-corked 
bottles,  placed  inveited  in  a  cool  place.  Several  natural  waters  are  of  a  similar 
nature ;  such  as  those  of  Seltzer,  Spa,  Pyrmont,  ApoUinaris,  etc ;  but  the  artifidal 
water  has  the  advantage  of  a  stronger  impregnation  with  the  acid  gas.  Carbonic 
acid  water  should  be  made  with  every  precaution  to  avoid  metallic  impurity.  Henoe 
the  necessity  of  having  the  fountain  well  tinned  on  the  inner  surface.  Even  with 
thb  precaution,  a  slight  metallic  impr^nation  is  not  always  avoided,  especially  in 
the  winter  season,  when  the  water  is  lees  consumed  as  a  drink,  and,  therefore,  al- 
lowed to  remain  longer  in  the  tubes  and  stop-cocks.  Iron  fountains  lined  with  a 
hard  enamel  are  greatly  to  be  preferred,  but  the  best  fountains  are  now  made  of 
cast  steel,  lined  with  block  tin.  When  leaden  tubes  are  employed  to  convey  the 
water,  it  is  liable  to  be  contaminated  with  this  metal,  which  renders  it  deleterious. 
A  case  of  colica  pictonum  was  treated  by  Dr.  Oeo.  B.  Wood,  arising  from  the  daily 
use  of  the  first  draught  of  carbonic  acid  water  from  a  fountain  furnished  with  tub^ 
of  lead.     Tubes  of  pure  tin  are  free  from  objection,  and  should  be  exclusively  used. 

Copper  fountains,  well  tinned,  are  liable  to  the  objeotiions  that  the  tin  lining 
wears  away  by  use,  and  that  there  is  no  convenient  means  of  inspecting  the  inte- 
rior, owing  to  the  solder  joint,  which  permanently  unites  the  two  sections  of  the 
fountain.  To  remove  the  latter  objection,  the  improvement  has  been  proposed  by 
Dr.  R.  0.  Doremus,  of  New  York,  of  having  the  two  sections  with  fianges,  seeorely 
bolted  together,  with  intervening  gutta-percha  packing,  in  order  to  furnish  fiunlities 
for  examining  the  interior,  to  determine  whether  re-tinning  is  necessary.  Some- 
times drops  of  solder  and  chips  of  copper  are  carelessly  left  in  the  fountain,  and 
form  an  additional  source  of  danger.  There  can  be  no  doubt  that  carbonio  aoid 
water  is  not  unfrequently  rendered  poisonous  by  metallic  impregnation.  Dr.  Dore- 
mus has  proved,  by  a  chemical  examination,  that  lead  and  copper  are  sometimes 
present.  {A,  J.  P.,  1854,  p.  422 ;  from  the  Am,  Med.  Monthly.)  Th.  John  T. 
J?lummer,  of  Richmond,  Ind.,  has  found  lead.  The  latter  metal  is  detected  by  sul- 
phuretted hydrogen,  which  gives  with  it  a  black  precipitate,  and  copper  by  ferro- 
cyanide  of  potassium,  which  causes  a  brown  precipitate.     In  testing  for  copper,  a 
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fev  drops  of  the  reagent  should  be  added  to  a  gkas  of  the  suspected  water,  placed 
on  a  sheet  of  white  paper,  when,  if  even  a  minute  proportion  of  copper  be  present, 
a  brownish  discoloration  will  be  seen,  upon  looking  down  through  the  liquid. 

Matieal  PropfirtlM  aad  Uses.  Carbonic  acid  water  is  a  grateful  drink  to 
febrile  patients,  allaying  thirst,  lessening  nausea  and  gastric  distress,  and  promoting 
the  secretion  of  urine.  The  quantity  taken  need  ody  be  regulated  by  the  reason- 
able wishes  of  the  patient  It  also  forms  a  very  convenient  vehicle  for  the  admin- 
istntion  ci  magnesia,  the  carbonated  alkalies,  sulphate  of  magnesium,  and  the  saline 
cathartics  generally ;  rendering  these  medicines  less  unpleasant  to  the  palate,  and, 
in  irritable  states  of  the  stomadi,  increasing  the  chances  of  their  hems  retained. 
When  used  for  this  purpose,  six  or  eight  fluidounces  (178*236  O.c.)  wOl  be  suffi* 
dent. 

AMMONIA.    Ammonia. 

NHs;  17.  (^M-MO'NI-^.)  NH»;  17. 

All  the  ammoniacal  compounds  owe  their  distinctive  properties  to  the  presence  of 
a  peculiar  gaseous  substance,  composed  of  nitrogen  and  hydrogen,  called  ammonia. 
This  is  most  easily  obtained  by  the  action  of  lime  on  chloride  of  ammonium  or  sal 
ammoniac :  when  the  lime  unites  with  the  hydrochloric  add,  eo  as  to  form  chloride 
of  calcium  and  water,  and  expels  the  ammonia.  It  is  transparent  and  colorless,  like 
common  air,  but  possesses  an  acrid  taste,  and  exceedingly  pungent  smell.  It  has  a 
powerful  alkaline  reaction,  and,  from  this  property  and  its  gaseous  nature,  was  called 
the  volatile  alkaU  by  the  earlier  chemists.  Its  sp.  gr.  is  0*59.  It  is  irrespirable,  the 
glottis  closing  spasmodically  when  the  attempt  is  made  to  breathe  it.  It  consists  of 
one  atom  of  nitrogen  14,  and  3  of  hydrogen  3 = 17 ;  or,  in  volumes,  of  one  volume  of 
nitrogen  and  three  volumes  of  hydrogen,  condensed  into  two.    Its  formula  is  NH,. 

As  the  gas  ammonia  exists  in  the  fi'ee  state,  the  molecule  NH,  is  a  definite  satu- 
rated compound  under  ordinary  conditions.  'When,  however,  ammonia  gas  is  mixed 
with  hydxi)chloric  acid  gas  or  its  aqueous  solution  with  hydrochloric  acid  in  solution, 
the  two  unite  to  form  a  new  compound,  NH.Cl,  which  proves  to  be  a  definite  com- 
pound, analogous  to  potassium  or  sodium  chlorides.  Benelius,  therefore,  proposed 
to  call  this  the  chloride  of  ammonium^  assuming  that  the  monad  group  (NH^y 
acted  like  the  monad  metal  K' — ^in  forming  compounds.  And  in  fact  we  find  that 
when  sulf^uric,  nitric,  carbonic,  and  other  adds  are  neutralised  by  ammonia  gas 
or  solndon  we  get  crystallisable  salto  like  (NH«)JSO,,NH,NO,  and  (NH,),CO„  which 
we  therefore  ctul  ammonium  sulpbate,  nitrate,  and  carbonate  respectively.  These  are 
very  similar  to  the  corresponding  potassium  and  sodium  salts. 

The  atmosphere  contains  a  minute  proportion  of  ammonia,  probably  in  the  state 
of  carbonate.  The  alkali  is  sometimes  also  found  in  snow.  (A.  Yogel,  Neua  Repert. 
/Ur  Pharm.,  1872,  p.  327.) 

Osonised  oxygen  oxidises  the  elements  of  ammonia,  producing  water  and  nitric 
acid,  which  latter,  by  uniting  with  undecomposed  ammonia,  generates  nitrate  of  am^ 
monium.  Ordinary  oxygen,  under  the  influence  of  platinum-black,  or  finely  divided 
copper,  likewise  oxidises  the  elements  of  ammonia,  the  nitrogen  to  the  extent  only 
of  forming  nitrous  add,  with  the  result  of  produdng  nitrite  of  ammonium. 

AQUA  AMMONIiE.  U.  8.     Waier  of  Ammonia. 

(A'QUA  AM-MO'iq-A.) 

*^  An  aqueous  solution  of  Ammonia  [VH, ;  17 — NH. ;  17],  containing  10  per 
cent,  by  weight,  of  the  gas.*'  IL  S.  *^  Ammoniacal  gas,  N H,,  dissolved  in  water."  Br. 


The  U.  8.  Pharmacopceia  of  1880  omits  a  process  for  preparing  Water  of  Am- 
m<mia.    The  U.  S.  P.  1870  contained  an  excellent  process,  which  is  appended.* 

•  '^  Take  of  Ofalorideof  AnnDoniam,  in  small  pieces.  Lime,  each,  tw«lv4  troyounret;  Water  9<j$ 
jnate  /  Distilled  Water  a  9Mffiei€nt  quantitjf.  Pour  a  pint  of  the  Water  npon  the  Lime,  in  a  con- 
Yvdeat  Tenel;  and,  after  it  has  slaked,  stir  the  mixture  so  as  to  bring  it  to  the  consistence  of  a 
■BOoCb  iMWte.    Tbea  add  tlM  remalader  of  the  Water,  and  mix  the  whole  thoroughly  together. 
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"  Take  of  Strong  Solution  of  Ammonia  one  pint  [Imperial  measare] ;  Distilled 
Water  two  pints  [imp.  meas.].  Mix,  and  preserve  m  a  stoppered  bottle.  Sp.  gr. 
0-959."   Br. 

The  title  of  this  preparation  was  changed,  at  the  revision  of  the  U.  S.  Pharma- 
eopceia  in  1860,  from  Liquor  Ammonise  to  Aqua  Ammoniaa,  that  it  might  conform  in 
name  as  well  as  character  with  the  Waters,  among  which  all  the  officinal  preparations 
consisting  of  aqueous  solutions  of  gaseous  bodies  are  included. 

The  object  of  the  process  is  to  obtain  a  weak  aqueous  solution  of  the  alkaline 
gas  ammonia.  In  the  U.  S.  P.  1870  process,  the  chloride  of  ammonium  is  decom- 
posed by  the  superior  affinity  of  the  lime  for  its  acid,  ammonia  is  disengaged,  and 
the  lime,  combining  with  the  acid,  forms  chloride  of  calcium  and  water,  2NH^ 
Gl  +  Ca2H0  =  CaCl,  +  2H,0  +2NH,.  The  process  differa  from  that  of  18^0 
in  introducing  the  materials  into  the  retort  with  a  large  quantity  of  water,  instead 
of  in  the  dry  state.  In  both  cases  the  gas  is  driven  over  by  heat,  but  in  the  moist 
plan  is  accompanied  with  more  watery  vapor  than  in  the  ary.  If  the  object  were 
to  obtain  the  water  of  ammonia  in  the  highest  possible  state  of  concentration,  there 
might  be  some  advantage  in  the  dry  method ;  but,  as  a  weak  solution  is  contem- 
plated, the  wet  method  is  equally  efficient,  while  in  all  respects  it  is  more  convenient, 
and  productive  of  better  results ;  for,  according  to  Br.  Squibb,  the  water  of  am- 
monia made  by  the  former  officinal  process  has  invariably  an  empyreumatic  odor, 
from  which  that  made  by  the  present  process  is  free.  (^I^c,  A.  P,  A,,  1858,  p.  407.) 
The  receiver  is  intended  to  retain  any  water  holding  in  solution  nndecomposed 
chloride,  or  the  oily  matter  sometimes  contained  in  the  salt,  as  well  as  other  im- 
purities, which  may  be  driven  over  by  the  heat  while  the  pure  gas  passes  forward 
into  the  bottle  containing  the  distilled  water,  which  should  not  fill  it,  on  account 
of  the  increase  in  the  bulk  of  the  water  during  the  absorption  of  the  gas.  Tha 
tube  should  extend  to  near  the  bottom  of  the  bottle,  and  pass  through  a  cork, 
loosely  fitting  its  mouth.  To  pretent  the  regurgitation  of  the  water  from  the  bottle 
into  the  intermediate  vessel,  the  latter  should  be  furnished  with  a  Welter's  safety 
tube.  Very  large  bottles  are  improper  for  keeping  the  water  of  ammonia ;  as, 
when  they  are  partially  empty,  the  atmospheric  air  within  them  may  furnish  a  Uttle 
carbonic  acid  to  the  ammonia. 

In  preparing  solution  of  ammonia,  equal  weights  of  chloride  of  ammonium  and 
lime  are  used  for  generating  the  gaseous  ammonia.  This  proportion  gives  a  great 
excess  of  lime,  compared  with  the  quantity  required  if  determined  by  the  molecular 
weights ;  but  in  practice  it  is  found  advantageous  to  have  an  excess,  as  well  to  insure 
the  full  decomposition  of  the  chloride  of  ammonium,  as  to  make  up  for  accidental 
impurities  in  the  lime. 

The  British  Pharmacopoeia  gives  directions  for  diluting  Liquor  Ammonim  For- 
tioTy  so  as  to  reduce  it  to  the  strength  of  Liquor  Ammonim.  This  is  effected  by 
mixing  one  measure  of  their  stronger  preparation  with  two  measures  of  distOled 
water.  The  ammonia  water  of  commerce  is  known  as  ^'  Aqua  Ammonias  F.  P. 
F.,"  or  '^  20^  ammonia ;"  it  may  be  diluted  by  adding  3  parts  of  water  to  2  parts 
of  20^  ammonia  water  to  make  officinal  water  of  ammonia.  Ammonia  water  of 
other  strengths  may  be  diluted  by  consulting  the  table  given  on  page  231,  and 
applying  the  rules  given  in  ReminatoiCs  Practice  of  Pharmacjf^  p.  82. 

Properties.  "V^ter  of  ammonia  is  ''  a  colorless,  transparent  liquid,  of  a  Teiy 
pungent  odor,  and  acrid  alkaline  taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  is 
0-959  at  Id''  G.  (59''  P.).  It  is  completelv  volatiliied  by  the  heat  of  a  wmter- 
bath.  On  bringing  a  glass  rod  dipped  into  hydrochloric  add  near  the  liquid,  deDfle, 
white  fumes  are  evolved.  On  supersaturating  Water  of  Ammonia  with  diluted 
sulphuric  acid,  no  empyreumatic  odor  should  be  developed.     Water  of  Ammonim 

Decant  the  milky  liquid  ftt>m  the  gritty  sedimeDt  into  a  glau  retort,  of  the  eapacnty  of  sixteea 
pinta,  and  add  the  Chloride  of  Ammoniam.  Place  the  retort  on  a  sand-bath,  and  adapt  to  it  a 
reoeiTer,  prerioutly  oonneoted  with  a  two-pint  bottle,  by  meani  of  a  glass  tnbe,  reaohin^  nearly 
to  the  bottom  of  the  bottle,  and  oontaining  a  pint  of  Distilled  Water.  Sorronnd  the  bottle  with 
ioe-oold  water ;  and  apply  heat,  gradually  increased,  until  ammonia  ceases  to  oome  orer.  Remore 
the  liquid  from  the  bottle,  and  add  to  it  sufficient  Distilled  Water  to  imiBe  its  speoific  gravity  te 
t'960.    Lastly,  keep  the  liquid  in  small  bottles,  well  stopped."  U.  S. 
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should  remain  dear,  or  be  at  moet  only  faintly  clouded,  when  mixed  with  fiye  times 
ita  volume  of  lime-water  ^only  minute  traces  of  carbooio  acid).  When  supersaturated 
with  nitric  acid,  the  liquid  should  remain  clear  on  the  addition  of  test-solution  of 
chloride  of  barium  (sulphate)  or  of  nitrate  of  silver  (chloride).  Either  before  or 
after  neutralization  with  nitric  acid,  it  should  not  be  affected  by  hydrosulphurio 
acid  (metallic  impurities).  Test-solution  of  oxalate  of  ammonia  should  produce 
no  cloudiness  (calcium).  To  neutralize  8*5  grammes  (or  8*9  C.c.)  of  Water  of  Am- 
monia should  require  50  C.c.  of  the  volumetric  solution  of  oxalic  acid.  Water  of 
Ammonia  should  be  kept  in  glass-stoppered  bottles,  in  a  cool  place.'*  IT.  S.  Of  the 
British  preparation,  *<  85  grains  by  weight  require  for  neutralization  500  grain- 
measures  of  the  volumetric  solution  of  oxalic  acid,  corresponding  to  10  per  cent,  by 
weight  of  ammonia,  NH,.     One  fluidrachm  contains  5'2  grains  of  ammonia."  Br, 

Water  of  Ammonia  is  incompatible  with  acids,  and  with  acidulous  and  many 
earthy  and  metallic  salts ;  but  it  does  not  decompose  the  salts  of  lime,  baryta,  or 
strontia,  and  only  partially  decomposes  those  of  magnesia.  Commercial  solution 
of  ammonia  sometimes  contains  j^yrro?,  naphthalene,  aniline,  9,nd  pyridine.  These 
may  be  detected  by  the  solution  being  reddened  by  nitric  add,  and,  afler  hav- 
ing been  supersaturated  with  hydrochloric  add,  by  its  tingeing  a  slip  of  fir  wood 
of  a  rich  purple  color,  characteristic  of  pyrrol.  (Madagan.)  The  source  of  these 
impurities  is  coal-gas  liquor,  from  which  the  ammoniacal  compounds  are  lai^ely 
obtained.  Donath  {Dingier* s  Potytecknixches  Journal^  vol.  iv.  p.  229)  tested  some 
ammonia  prepared  from  gas  liquor  by  neutralizing  with  diluted  sulphuric  acid,  when 
the  liquid  assumed  a  rose  color,  and  a  solution  of  the  sulphate  emitted  the  char- 
acteristic odor  of  naphthalene. 

CompositioiL  Water  is  capable  of  absorbing  670  times  its  volume  of  ammoni- 
acal gas  at  10^  G.  (50^  F.),  and  increases  in  bulk  about  two-thirds.  But  the 
offidnal  solution  of  ammonia  is  by  no  means  a  saturated  one.  Thus,  the  ammonia 
contained  in  the  U.  8.  preparation  is  about  10  per  cent.  The  following  table  gives 
the  percentage  of  ammoniacal  gas  in  aqueous  solutions  of  different  densities  at  the 
temperature  of  14^  G.  (57*2''  F.).     (Carius,  Anmd.  Ch.  Fharm.^  xdx.  164.) 
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Medical  Ftoperties  and  Vset.  When  brought  into  contact  with  living  tissue, 
ammonia  acts  as  a  stimulant,  irritant,  or  caustic,  according  to  the  strength  of  its 
aolution.  When  applied  to  the  skin  it  may  excite  simply  burning  pain  and  redness, 
bat  in  the  form  even  of  the  present  preparation,  if  the  contact  be  sufficiently  main- 
tained, it  is  d^ble  of  destroying  the  whole  dermal  tissue ;  taken  internally  in  a 
eoncentrated  form  it  acts  as  a  violent  corrosive  poison,  and  may  cause  rapidly  fatal 
gaatro-enteritis,  with  the  destruction  of  the  visceral  coats.  In  some  cases  it  has  pro- 
daeed  death  in  a  few  minutes  by  entering  the  larynx  and  causing  oodema,  with  con- 
aequent  suffocation.  When  taiken  internally  in  therapeutic  doses  its  action  is  im- 
mediate, and  continues  but  for  a  few  moments.  In  the  stomach  it  acts  as  a  stimulant 
antadd,  and  is  often  useful  in  heartburn,  sick  headache,  etc.  After  absorption  it 
admulates  most  powerfully  the  oircuUtion  and  respiration,  affecting  espeoudly  the 
heart  and  respiratory  centres.  By  full  doses  the  respiratory  rate  and  the  arterial 
pressore  are  for  a  few  moments  enormously  increased.  Toxic  doses  are  directly 
paralynuQt  to  the  heart  mnsole,  and  may  cause,  if  injected  into  a  vdn,  unmediate 
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dutttoHe  irrest  of  tlie  heaiL  Aooording  to  the  raeardieB  of  Bencc  Jooes,  ammonia 
18  oxidised  in  the  system  with  the  formation  of  nitric  add,  which  is  diminated  bj 
the  kidneys. 

Water  of  ammonia  is  a  Talnable  remedj  in  all  forms  of  sndden  syncope.  The 
iniection  of  ammonia  into  a  yein  was  brought  forward  by  Prof  O.  B.  Halford,  of 
Hdboomey  as  a  specific  against  the  poison  of  serpents,  and  some  CTidenoe  has  been 
adduced  as  to  its  Tslne.  As  long  ago,  however,  as  1782,  Fontana  pablished  at 
Florence  a  series  of  experiments  showing  the  nsefessness  of  such  injections  as  a 
remedj  for  snake-bite^  and  recently  the  subject  has  been  investigated  in  India  by 
Sir  Joseph  Fayrer  {Indian  Annab  Med.  ScL,  1872),  and  by  a  Boyal  Commission 
(LoMcet,  Sept.  1874),  with  the  result  of  completely  establishing  the  truth  of  the 
experiments  and  conclusions  of  Footana.  In  collapse  following  seyere  accident,  or 
in  sndden  cardiac  failure  from  other  acute  cause,  the  intrayenous  injection  of  aqua 
ammonias  has  been  of  the  greatest  seryioe  in  arouang  the  action  of  the  heart  Half 
a  drachm  to  a  drachm  diluted  in  half  an  ounce  to  an  ounce  of  water  may  be  slowly 
thrown  directly  into  a  yein.  In  some  cases  the  drug  has  been  simply  used  hypo- 
dermically,  but  is  almost  certain  to  cause  seyere  local  symptoms.  On  account  of  its 
cheapness  it  b  much  used  ss  an  ingredient  in  liniments,  especially  combined  with 
oliye  or  other  oiL  The  internal  dose  is  from  ten  to  thirty  drops  (0*6-1*9  Co.), 
hugely  diluted. 

Off,  Prep,  and  Pharm.  Uses.  Antimonium  Sulphidnm  Pnrificatum ;  Bismuthi  et 
Ammonii  Citras;  Extraetnm  Glycyrrhizae  Fluidum ;  Extractum  61ycjrrbii»  Purum; 
Extractum  Senegs  Fluidum ;  Ferri  et  Ammonii  Citras ;  Ferri  et  Ammonii  Tar- 
tras ;  Ferri  et  Potassii  Tartras ;  Ferri  Oxidum  Hydratum ;  Glyeyrrhisinnm  Ammo- 
niatum ;  Hydrargyrum  Ammoniatum ;  Linimentum  Ammonias ;  Liquor  Ferri  Aoe- 
tatis ;  Liquor  Ferri  Citratb ;  Liquor  Ferri  Nitratis ;  Spiritus  AmmonisD  Aromaticus; 
Byrupus  Calcii  Laotophoephatis ;  Syrupus  Senegas ;  Sulphur  Lotum. 

Off  Frep.  Br,  linimentum  Ammoniae;  Linimentum  Hydrargyri;  Tinctura 
QaiuinsD  Ammoniata. 

AQUA  AMMONIJE  FORTIOR.  U.  8.    Slrmger  Water  of  Amnumia. 

(A'QUA  AM.MO'N).JS  IOB'T{^X.) 

^'An  aqueous  solution  of  ammonia  [HH,;  17 — UE^;  17],  containing  28  per 
cent.,  by  weight,  of  the  gas.'*  (T.  &  "  Ammoniacal  gas,  NH^  dissolyed  in  water, 
and  constituting  32-5  per  cent,  of  the  solution."  Br. 

Liquor  Ammonia  7ortior,  Br.    Strong  Solution  of  Ammonia.    San  d'Ammoniaqne  forti^ 

Fr.;  Starker  Salmiakgeitt,  0, 

This  preparation  is  too  strong  for  internal  exhibition,  but  forms  a  conyenient  am- 
moniacal  solution  for  reductiou,  by  dilution  with  one  and  a  half  measures  of  distilled 
water  (two  measures  British  preparation),  to  the  strength  of  ordinary  officinal  Water 
of  Ammonia  (Aqua  AmmoniaB),  or  for  preparing  strong  rubefacient  liniment& 

The  U.  S.  PharmaeopoBia  does  not  giye  a  process ;  but  in  the  British,  the  following 
formula  is  giyen  for  its  preparation. 

"  Take  of  Chloride  of  Ammonium,  in  coarse  powder,  three  pounds  [ayoirdupois]; 
Slaked  Lime  four  pounds  [ay.] ;  Distilled  Water  thirty-two  fiuidounoes.  Mix  the 
Lime  with  the  Chloride  of  Ammonium,  and  introduce  the  mixture  into  an  iron  bottle, 
placed  in  a  metal  pot  surrounded  by  sand.  Connect  the  iron  tube,  which  screws  air- 
tight into  the  bottle,  in  the  usual  manner,  by  corks,  glass  tubes,  and  caoutohoiie  oollaia, 
with  a  Woulf's  bottle  capable  of  holding  a  pint  [Imp.  meas.]  ;  connect  this  with 
a  second  Woulf  *s  bottle  of  the  same  sise,  the  second  bottle  with  a  flask  or  other 
yessel  of  the  capacity  of  three  pints  [Imp.  meas.],  in  which  twenty-two  [fluidjounoes 
of  the  Distilled  Water  are  placed,  and  this  yessel,  by  means  of  a  tube  bent  twice  at 
right  angles,  with  an  ordinary  bottle  oontaining  the  remaining  ton  [fluidjounces  of 
Distilled  Water.  Bottles  1  and  2  are  empty,  and  the  ktter  and  the  yessel  which 
contains  the  twenty-two  ounces  of  distilled  water  are  fumiriied  each  with  a  siphon 
safety  tube,  ohaigwl  with  a  yery  short  eolnmn  of  mereniy.  The  heat  of  a  firop 
which  should  be  yery  gradually  raised,  is  now  to  be  applied  to  the  metal  pot,  and 
continued  until  bubbles  of  condensiMe  gas  cease  to  escape  from  the  eztromity  of  the 
glass  tube  whioh  dips  into  the  water  ^  the  flask.    The  proosas  being  terminated, 


PABT  !•  Aqua  Ammonia  Fortior,  233 

the  latter  vessel  will  oootain  about  fortj-three  flaidounces  of  the  Stroog  Solution  of 
Ammonia. 

^*  Bottles  1  and  2  will  now  include,  the  first  about  sixteen,  the  second  about  ten 
fluidonnces  of  a  colored  ammoniacal  liquid.  Place  this  in  a  flask  closed  by  a  cork, 
which  should  be  perforated  bj  a  siphon  safety  tube  containiDg  a  little  mercury,  and 
also  by  a  second  tube  bent  twice  at  right  angles,  and  made  to  pass  to  the  bottom  of 
the  terminal  bottle  used  in  the  preceding  process.  Apply  heat  to  the  flask  until  the 
colored  liquid  it  contains  u  reduced  to  three-fourths  of  its  original  bulk.  The  prod- 
uct now  contained  in  the  terminal  bottle  will  be  nearly  of  the  strength  of  Solution 
of  AmmoDia,  and  may  be  made  exactly  so  by  the  addition  of  the  proper  quantity  of 
Distilled  Water,  or  of  Strong  Solution  of  Ammonia.*'  Br, 

In  this  process  the  ammonia  is  disengaged  in  the  usual  manner  from  chloride  of 
ammonium  by  the  action  of  lime,  as  explained  under  the  head  of  Aqua  Ammorvm. 
But  it  is  perceived,  by  the  details  of  the  process,  that  the  purpose  is  to  obtain  both 
the  strtmger  and  ordinary  solution  of  ammonia  at  one  operation.  This  is  done  by 
connecting  the  iron  bottle  containing  the  materials  with  a  series  of  four  receiveis, 
the  first  two  being  empty  Woulf  *s  bottles,  the  third  a  flask  containing  twenty-two 
flaidounces  of  distilled  water,  and  the  fourth  an  ordinary  bottle  containing  the  re- 
mainder of  the  dbtilled  water.  In  the  first  two  bottles,  impurities  are  condensed 
with  a  considerable  portion  of  ammonia ;  in  the  flask,  the  officinal  Strong  Solution 
of  Ammonia  (^r.)  has  been  formed  by  the  absorption  of  the  gas ;  and,  in  the 
fourth,  a  weaker  ammoniacal  liquid  is  formed  by  the  absorption  of  a  portion  of  the 
gas  whicli  has  passed  through  the  flask  un absorbed.  This  last  liquid  is  raised  to 
the  strength  of  the  officinal  Solution  of  Ammonia  {Br?)  by  forcing  into  it  a  portion 
of  ammoniacal  gas  from  the  impure  contents  of  the  first  two  bottles.  We  presume 
that  the  receivers  are  to  be  kept  cool  by  means  of  cold  water  or  ice,  though  no  such 
direction  is  given  in  the  process.  If  the  solution  in  the  fourth  bottle  be  not  of  the 
required  officinal  strength  (sp.  gr.  0*959),  it  may  be  made  so  by  the  addition  of 
stronger  solution  from  the  flask,  if  too  weak,  or  of  distilled  water,  if  too  strong. 

Water  of  Ammonia  is  seldom  made  by  the  formula  of  the  Pharmacopoeia,  but  is 
prepared  on  a  large  scale,  from  one  of  the  products  of  the  coal-gas  manufacture,  by 
the  following  more  economical  process.  Gas  liquor  is  distilled,  and  the  distillate, 
which  is  principally  sulphide  of  ammonium,  is  converted  into  sulphate  of  ammonium 
by  sulphuric  acid.  The  rough  sulphate  is  then  gently  distilled  with  milk  of  lime, 
the  still  being  connected  with  a  series  of  glass  carboys,  arranged  like  Woulf  *s  bottles. 
and  three-fourths  filled  with  distilled  water.  In  this  way  solution  of  ammonia  may 
be  obtained  of  maximum  strength. 

^  Properties  of  Aqueous  Ammonia  of  Haximum  Strength.  This  is  a  colorless 
liquid,  of  an  acrid  taste,  and  very  pungent  smell.  It  is  strongly  alkaline,  and  im- 
mediately changes  turmeric,  when  held  over  its  fumes,  to  reddish  brown.  Cooled 
to  40°  F.  below  zero,  it  concretes  into  a  gelatinous  mass,  and  at  54°  C.  (130°  F.) 
boils,  owing  to  the  rapid  disengagement  of  the  gas.  Its  sp.  er.  is  0*875  at  10°  C. 
(50°  F.).  Anhydrous  ammonia  is  said  to  dissolve  metallic  sodium,  and  the  solution 
is  intensely  blue.  {Chem.  News,  Nov.  4,  1870,  p.  217.) 

Properties  at  tiie  Oflicinal  Stronger  Water  of  Ammonia.  This  has  similar 
-properties  to  those  above  mentioned.  Its  sp.  gr.  is  0*900,  U,  S.,  0*891,  Br,  When 
of  the  former  density,  it  contains  28  per  cent,  of  the  gas,  when  of  the  latter  32-5 
per  cent.  "  To  neutraliw  3-4  Om.  (or  3*9  Co.)  of  Stronger  Water  of  Ammonia 
should  require  56  G.c.  of  the  volumetric  solution  of  oxalic  acid."  U.  S,  **  By  weight, 
52-3  grains  require  for  neutralization  1000  grain-measures  of  the  volumetric  solution 
of  oxalic  acid.  One  fiuidrachm  contains  15*83  grains  of  Ammonia,  NH,."  Br,  The 
stronger  water  of  ammonia  of  commerce  usually  ranges  in  density  from  0*900  to 
0*920.  Even  when  of  proper  officinal  strength  at  first,  it  generally  becomes  weaker 
by  the  escape  of  ammonia.  To  prevent  its  deteriorating,  it  should  be  kept  in  closely- 
stopped  botdes  in  a  cool  place.  If  precipitated  by  lime-water,  it  contains  carbonic 
wad.  After  having  been  saturated  with  nitric  acid,  a  precipitate  by  carbonate  of 
ammonium  indicates  earthy  impurity,  by  nitrate  of  silver,  a  chloride,  and  by  chloride 
of  bariom,  a  so^bate.  "  When  diluted  with  four  times  its  volume  of  distilled  watei^ 
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it  does  not  give  precipitates  with  solution  of  lime,  oxalate  of  ammonia,  sulphide  of 
ammonium,  or  ammoaio-sulphate  of  copper"  (^Br,) ;  indicating  the  absence  of  car- 
bonates, lime,  metals,  and  sulphides. 

When  purchasing  the  Stronger  Solution  of  Ammonia,  the  apothecary  should  not 
trust  to  its  being  of  the  officinid  strength ;  but  should  ascertain  the  point  by  taking 
its  density,  either  by  the  specific  gravity  bottle  or  the  hydrometer.  Another  method 
of  ascertaining  its  density  is  by  the  ammoniormeter  of  Mr.  J.  J.  Griffin,  of  London, 
described  and  figured  in  P.  J,  Tr.  (z.  413).  In  reducing  it  to  make  Aqua  Am- 
monise,  the  same  precaution  should  be  taken ;  and,  if  the  mixture  should  not 
have  the  sp.  gr.  0*959,  it  should  be  brought  to  that  density  by  the  addition  either 
of  the  stronger  solution  or  of  distilled  water,  as  the  case  may  require.  *^  Stronger 
Water»of  Ammonia  should  be  kept  in  strong  glass-stoppered  bottles,  not  completely 
filled,  in  a  cool  place."  U,  S.  Cheat  care  should  be  exercised  in  opening  these  bottles. 
It  is  safer,  if  the  water  of  ammonia  has  been  kept  in  a  warm  room,  to  cool  it  with 
ice  before  attempting  to  withdraw  the  stopper,  as  the  liberated  gas,  when  warm, 
oftentimes  is  forced  out  with  extreme  violence,  and  several  accidents  resulting  in 
injury  to  the  sight  of  the  operator  are  recorded. 

Xedioal  PropertiaB  and  TTses.  This  solution  is  too  strong  for  medical  use  in  its 
unmixed  state.  Sufficiently  diluted  with  spirit  of  camphor  and  rosemary,  it  has  been 
much  employed  as  a  prompt  and  powerful  rubefacient,  vesicatory,  or  escharotic,  in 
various  neuralgic,  gouty,  rheumatic,  spasmodic,  and  inflammatory  affections,  in  which 
strong  and  speedy  counter-irritation  is  indicated.  When  mere  rubefaction  is  desired, 
a  mixture  may  be  used  composed  of  five  fiuidounces  of  the  ammoniacal  liquid  and 
eight  of  the  diluent  liquid ;  and  this  will  answer  even  for  blistering  or  cauterizing, 
unless  a  very  prompt  effect  is  necessary.  In  the  latter  case,  a  lotion  may  be  resort^ 
to  consisting  of  five  measures  of  the  ammoniacal  to  three  of  the  diluent  liquid. 
These  mixtures  are  applied  by  means  of  linen  folded  several  times,  or  a  thick  piece 
of  fiannel  saturated  with  the  liniment.  A  convenient  mode  is  to  fill  the  woK>den 
cover  of  a  large  pill  or  ointment  box,  an  inch  or  two  in  diameter,  with  patent  lint, 
saturate  this  with  the  liquid,  and  press  it  upon  the  part.  The  ammonia  is  thus  pre- 
vented from  escaping,  and  a  definite  boundary  given  to  the  infiammation.  The  ap- 
plication will  generally  produce  rubefaction  in  from  one  to  eight  minutes,  vesication 
m  from  three  to  ten  minutes,  and  a  caustic  effect  in  a  somewhat  longer  time. 

When  a  solution  of  ammonia  of  25^  (sp.  gr.  0-905)  \s  mixed  with  fatty  matter, 
the  mixture  forms  the  vesicating  ammoniacal  ointment  of  Dr.  Oondret.  The  revised 
formula  of  this  ointment  is  as  follows.  Take  of  lard  32  parts,  oil  of  sweet  almonds 
2  parts.  Melt  them  together  by  the  gewUe  heat  of  a  candle  or  lamp,  and  pour  the 
melted  mixture  into  a  bottle  with  a  wide  mouth.  Then  add  17  parts  of  Solution  of 
ammonia  of  25^,  and  mix,  with  continued  agitation,  until  the  whole  b  cold.  The 
ointment  must  be  preserved  in  a  bottle  with  a  ground  stopper,  and  kept  in  a  cool 
place.  When  well  prepared,  it  vesicates  in  ten  minutes.  There  may  be  danger  of 
excessive  irritation  and  infiammation  of  the  nostrils,  mouth,  and  air-passages,  from 
the  inadvertent  inhalation  of  the  gas  escaping  from  a  bottle  of  the  stronger  water 
of  ammonia,  when  freshly  opened ;  and  serious  consequences  have  occurred  from 
this  cause,  or  the  accidental  breaking  of  the  bottle.  The  best  antidote,  under  these 
circumstances,  would  be  the  inhalation  of  the  vapors  of  vinegar  or  acetic  acid. 

Off,  Prep,   Spiritus  Ammonias. 

Off,  Prep,  Br.  Ammonii  Phosphas;  Linimentum  Camphorse  GomiKwitnm; 
Liquor  Ammonise;  Liquor  Ammonii  Citratis  Fortior;  Spiritus  Ammonite  Aro- 
maticus ;  Spiritus  Ammoniae  Foetidus ;  Tinctura  Opii  Ammoniata, 

AQUA  AMYGDALAE  AMARiE.  U.S.    Bitter  Almond  Water. 

(i'QUA  i^-MtCKDA-LJB  VMA'BiB.) 
Aqaa  Amygdalarum  Amararum,  P.O.;  Eau  d'Amandee  amdres,  Fr.;  BittermandelwaBSer,  O, 

"  Oil  of  Bitter  Almonds,  one  part  [or  fifteen  minims]  ;  Distilled  Water,  nine  htm- 
dred  and  ninety-nine  parts  [or  two  pints].  To  make  one  thousand  parts  [or  twc 
pints].  Dissolve  the  Oil  in  the  Distilled  Water,  and  filter  through  a  well-wetted 
filter.''  U.S. 
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OwiDg  to  the  almoet  nniyenal  employmeot  at  this  time  (1888)  of  artificial  oil  of 
hitter  almond  (or  benzaldehyd),  which  is  free  from  hydrocyanic  acid  (such  oil  heing 
mnoh  cheaper  than  that  maide  from  hitter  almond),  the  hitter  almond  water  of  phar- 
macy cannot  he  relied  upon  as  a  medicinal  agent,  hat  Is  used  exdnsively  as  a  pleasant 
Tehiele.  This  must  be  regarded  as  a  fortunate  circumstance,  because  the  proportion 
of  hydrocyanic  acid  was  yery  variabie  in  the  former  hitter  almond  water,  and  doubt 
and  uncertainty  about  its  action  always  prerailed.  Notwithstanding  these  facts,  care 
must  be  exeicised  not  to  prescribe  a  larger  dose  to  begin  with  than  two  teaspoonfuls 
(7*5  Co.),  lest  the  wator  should  have  been  made  from  the  poisonous  oil  of  bitter 
almond.*  Its  principal  use  in  this  country  is  as  a  yehicle,  many  physicians  pre- 
scribing it  not  for  its  medicinal  virtues,  but  on  account  of  its  agreeable  taste  and 
powers  of  masking  the  taste  of  saline  substances.  Under  the  same  name,  a  prepa- 
lation  has  been  much  used  on  the  continent  of  Europe,  prepared  by  distilling  bitter 
almonds  with  water.f  This  when  fresh  is  much  stronger  than  the  preparation  of 
the  U.S.  PharmaoopoBia,  containing,  according  to  an  analysis  of  Geiger,  in  1000 
parts,  1-2  parts  of  anhydrous  hydrocyanic  acid.  But,  in  consequence  either  of  cir- 
cumstences  in  the  manner  of  its  preparation,  or  of  changes  upon  being  kept,  it  is 
of  variable  and  uncertain  strength,  and  cannot  be  relied  on.|  It  has  been  pre- 
scribed with  fatal  effects ;  and  the  greatest  caution,  therefore,  should  be  observed  by 
the  apothecary  not  to  put  up  the  distilled  water  instead  of  the  officinal. 

AQUA  ANETHI.  Br.    DiU  Water. 

(i'QUA  i^-Ni'THl.) 

Bm  d'Aneth,  Fr.;  DillwMser*  &. 

"  Take  of  Dill  Fruit,  bruised,  one  pound  [avoirdupois] ;  Water  two  gaUone  [Im« 
perial  measure].     Distil  one  gallon  [Imp.  meas.].*'  Br. 

This  water,  which  is  frequently  prescribed  in  Great  Britain,  is  occasionally  used 
here ;  it  closely  resembles  caraway  water,  over  which  it  has  no  advantages. 

AQUA  ANISI.  U.S.,  Br.  Aniae  Water. 

(A'QU^   ^-NI'SL) 
Bmi  d'Anifl,  Fr.;  AnUwaawr,  O. 

*<  Oil  of  Anise,  tioo  part$  [or  thirty  minims] ;  Cotton,/oiir/»ar<0  [or  sixty  grains] ; 
Distilled  Water,  a  sufficient  quantity,  To  make  one  thautand  part$  [or  two  pints]. 
Add  the  Oil  to  the  Cotton,  in  smalt  portions  at  a  time,  distributing  it  thoroughly 
by  picking  the  Cotton  apart  after  each  addition  ;  then  pack  it  firmly  in  a  conical  per- 

^  Under  the  name  of  chloral  hydroeyanate  a  fvbetanoe  hat  been  introdnoed  (18S8)  for  making 
eberrj  laurel  and  bitter  almond  water  extemporaneoualy.  It  oocun  in  white,  tranBlucent  rhombio 
priemsy  soluble  in  water^  alcohol,  and  ether.  It  has  the  odor  of  hydrooyanic  aoid  and  chloral,  and 
is  said  to  be  a  very  stable  compound.  A  solution  of  6*5  grains  of  the  salt  in  1000  grains  of  Dirtilled 
Wuer  eorresponds  with  the  omoinal  bitter  almond  water  of  the  German  Pharmaoopoeia,  which  is  1 
to  lOeO.  {MereV*  BuUeiin.) 

t  Preparation  of  Bitter  Almond  Water  (Distilled).  H.  C.  Vielhaber  powders  ten  pounds  bitter 
afanonds  as  finely  as  possible,  separates  the  fatty  oil,  which  usually  amounta  to  36  to  38  per  cent., 
by  strong  pressure,  and  reduoee  the  almond  press-eake  to  a  very  line  powder;  a  quantity  of  this 
eorresponding  to  two  pounds  of  almonds  is  then  distilled  with  water  (without  alcohol)  until  about 
500  grammes  of  distillate  have  been  obtained,  when  the  receiver  is  discounected,  another  receiver  at- 
taehed,  and  the  distillation  continued  as  long  as  the  presence  of  hydrocyanic  aoid  can  be  recognised 
by  iu  odor  and  taste  in  the  distillate;  this  second  distillate  is  then  used  in  the  place  of  distilled 
water  for  distilling  another  two-pound  lot  of  the  almonds,  and  the  operation  continued  thus,  always 
eollecting  the  first  and  second  distillates  separately  and  utilizing  the  latter  for  distilling  the  next 
lot,  until  all  the  press-cake  has  been  subjected  to  distillation ;  the  first  distillates  are  mixed,  and 
also  the  seeond.  The  author  thus  obtained  fh>m  10  pounds  of  almonds  about  5  pounds  of  first  and 
9  to  10  pounds  of  second  distillate^  the  former  contoining  a  large  pereentage  of  volatile  almond 
oil,  which  is  dissolved  by  adding  the  officinal  (Ph.  Germ.)  percentage  of  alcohol  (about  i  of  its  weight) 
to  the  distillate.  The  percentage  of  hydrocyanic  aoid  is  then  determined  in  the  first  and  second  dis- 
tUlatos,  and  suAetent  of  the  latter  added  to  the  former  to  reduoe  it  to  the  officinal  strength  (one-tenth 
of  one  per  cent.).  {Arehiv  d.  Pkarm.,  May,  1879,  p.  400 ;  A.  J.  P.,  July,  1879.)  G.  A.  Zwiok  prepares 
distilled  bitter  almond  water  by  breaking  up  12  pounds  peach  kernels  in  a  mill,  then  powdering 
finely,  expressing  25  per  cent,  of  fixed  oil,  powdering  the  press-cake,  introducing  this  into  a  still, 
with  wator,  leserving  the  first  forty  flnidounoes  of  distillato,  this  having  been  shown  by  assay  to 
eoatain  the  proper  amount  of  hydrooyanic  aoid,  one  per  mille.    {A.  J.  P.,  1881.) 

X  For  a  method  of  determining  the  amount  of  hydrocyanic  aoid  in  bitter  almond  water,  see  Areh%9 
d.  Pkarm.,  Nov.  1878,  p.  408 ;  il.  /.  P.,  Feb.  1879. 
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colator,  and  gradnally  pour  on  Distilled  Water,  until  one  thousand  parU  [or  two 
pints]  of  percolate  are  obtained."   U,  S. 

*'  Take  of  Anise  fruit,  bruised,  one  pound  [avoirdupois] ;  Water  tu}o  gallons  [Im- 
perial measure].     Distil  one  gallon  [imp.  meas.]"  Br. 

Anise  water  is  rarely  made  by  distillation,  although  the  product  thus  secured  has 
a  more  delicate  flavor  than  the  U.  S.  preparation. 

This  water  is  used  solely  as  a  vehicle. 

AQUA  AURANTII  FLORUM.  U.S.   Orange  Fhu>er  Water. 

(A'QU^  iU-RXN'T{-I  FLO'BtM— ftu-r&n'Bhf-i.) 

"  The  distilled  water  of  the  flowers  of  the  Bitter  Orange  tree,  Citrus  vulgaris, 

Rtsao  (Citrus  Bigaradia,  Dnhamel)^  Hist.  Nat.  de$  Orang.  plate  30 ;  and  of  the 

Sweet  Orange  tree,  Citrus  Aurantium,  RiMo;  BentL  and  Trim.  Med.  PL  vol.  i. 

plate  51 .    The  Orange-Flower  Water  of  commerce  is  usually  three  times  the  strength 

of  that  employed  in  former  years."  Br. 

Aqua  Aurantii  Floria,  Br,;  Oranee  Flower  Water;  Aana  Flornm  NuhsB;  Saa  (Hydrolat) 
distill^e  de  Fleun  d'Oranger,  Eau  de  Naphe,  Fr.;  OrangenblUthenwasser,  (t. 

"  Recent  Orange  Flowers,  forty  parts  [or  fifty-four  ounces  av,] ;  Water,  two 
hundred  parts  [or  sixteen  pints],  To  make  one  hundred  parts.  Mix  them,  and,  by 
means  of  steam,  distil  one  hundred  parts  [or  eight  pints].  Keep  the  product  in 
well-stopped  bottles,  excluded  from  light."   U.  S. 

This  preparation  is  considered  by  the  British  Pharmacopoeia  as  an  object  of  im- 
portation. According  to  this  authority,  it  is  obtained  indiscriminately  from  the 
flowers  of  the  bitter  and  those  of  the  sweet  orange  tree ;  and  the  same  is  the  case 
with  our  own  officinal  standard ;  though,  in  Italy  and  France,  where  it  is  lai^ly 
made,  the  flowers  of  the  bitter  orange  are  preferred,  as  yielding  the  most  fragrant 
product.  It  may  be  prepared  in  the  most  southern  districts  of  our  country  from 
the  fresh  flowers :  and  these  might  be  brought  to  the  North  for  the  same  purpose, 
if  previously  incorporated  with  one-third  or  one-quarter  of  their  weight  of  common 
salt.  The  proper  method  is  to  arrange  the  flowers  and  salt  in  successive  layers  in 
jars  of  stoneware  or  glass.  They  may  also  be  preserved  by  means  of  glycerin.  Not- 
withstanding, however,  the  facility  of  preparing  this  Water  here,  it  is  generally  im- 
ported from  the  south  of  France,  whence  it  usually  comes  in  cans  of  tinned  copper. 

Orange  flower  water  is  nearly  colorless,  though  often  of  a  pale  yellowish  tint. 
^  Orange  Flower  Water  should  remain  unaffected  by  hydrosulphuric  acid  or  sulphide 
of  ammonium  ^metallie  impurities),  and  should  not  be  mucilaginous."  U.  S.  From 
being  kept  in  tinned  copper  cans,  it  sometimes  contains  metallic  impurity,  which  is 
said  to  be  chiefly  carbonate  of  lead,  derived  from  the  lead  used  as  a  solder  in  making 
the  cans.  The  means  of  detecting  metallic  impurity  are  mentioned  under  the  general 
observations  on  distilled  waters.  Much  color,  offensive  od6r,  or  mouldiness  indicates 
impurity  derived  from  the  flowers  in  distillation. 

L.  Malenfant  observed  that  fresh  orange  flowers,  mixed  with  cold  water,  yield,  on 
distillation  over  the  naked  fire,  a  milky  water,  possessing  a  somewhat  empyreumatic 
odor  and  a  strong,  somewhat  acrid  taste.  Kept  for  twelve  or  eighteen  months  in 
glass  vessels  covered  with  parchment,  it  loses  its  empyreuma,  and  after  filtering  has 
an  agreeable  odor  and  taste.  If  the  flowers  be  mixed  with  boiling  water  and  imme- 
diately distilled,  the  water  is  limpid,  and  gradually  separates  some  thick  oil  of  a 
brownish  color ;  the  water  has  the  odor  and  taste  of  the  flowers,  but  complicated  with 
a  still  smell  (ffoUt  de  feu),  which  it  loses  after  long  keeping ;  it  seems  to  alter  less 
rapidly  than  that  obtained  by  the  former  process.  Distilled  by  steam  a  limpid  wat» 
of  a  pure  odor  and  taste  is  at  once  obtained,  free  from  empyreuma  ;  it  may  be  at 
once  used,  and  keeps  better  in  the  light  than  when  obtained  by  the  two  former 
processes  (A.  J.  P.,  June,  1874.)  A  distilled  water  of  the  leaves  is  also  prepared ; 
and  sometimes  a  mixture  of  the  leaves  and  flowers  is  employed.  But  this  is  a  fraud, 
as  the  distilled  water  of  the  leaves  never  has  the  sweet  perfume  of  that  of  the 
flowers.  (Joum.  de  Pharm.,  4e  s^r.,  iiL  249.)  Orange  flower  water  is  used  ezda- 
sively  on  account  of  its  agreeable  odor  i  though  it  may  possess  slight  powers  as  a 
nervous  stimulant. 
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Orange  flower  water  is  stored  in  large  glass  vepseb  or  carboys  in  cool  cellars  by 
the  manufacturers  in  Grasse,  care  being  taken  not  to  stopper  them  tightly,  but  simply 
to  coyer  the  orifice  with  a  piebie  of  paper ;  this  is  in  direct  contradiction  of  the  offici*' 
nal  direction.  (See  page  236.) 

Nitric,  sulphuric,  or  hydrochloric  acid  produces  a  red  coloration  with  orange  flower 
water :  particularly  if  the  water  be  shaken  with  ether  to  take  up  the  oil  and  the 
acid  added  to  the  ethereal  solution.  (R  J,  Tr.y  1878,  p.  248.) 

Off,  Prep,   Syrupus  Aurantii  Plorum. 

Off.  Prep.  Br.  Syrupus  Aurantii  Fioris. 

AQUA  CAMPHORS.  U.S.,  Br.     OamjJtor  Water. 

(A'QU^  GiM'PHQ-RJS.) 
AquA  Camphonta;  Eaa  oamphr^e,  i*!*./  Kampfenratser,  (7. 

'^  Camphor,  eipht  parts  [or  one  hundred  and  sixteen  grains] ;  Alcohol,  sixteen 
pco'ts  [half  a  fluidounoe] ;  Cotton,  sixteen  parts  [half  an  ounce  av.] ;  Distilled 
Water,  a  sufficient  quantity,  To  make  otie  thousand  parts  [two  pints].  Dissolve  the 
Camphor  in  the  Alcohol,  and  add  the  solution  to  the  Cotton,  in  small  portions  at  a 
time,  distributing  it  thoroughly  by  picking  the  Cotton  apart  afler  each  addition. 
Expose  the  Cotton  to  the  air  until  the  Alcohol  has  nearly  evaporated ;  then  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one 
thousand  parts  [or  two  pints]  of  percolate  are  obtained."  U.  S. 

^  Take  of  Camphor,  crushed,  hmf  an  ounce  [avoirdupois] ;  Distilled  Water  one 
gallon  [Imperial  measure].  Enclose  the  camphor  in  a  muslin  bag,  and  attach  this 
to  one  end  of  a  glass  rod,  by  means  of  which  it  may  be  kept  at  the  bottom  of  a  bottle 
containing  the  Distilled  Water.  Close  the  mouth  of  the  bottle,  macerate  for  at  least 
two  days,  and  then  pour  off  the  solution  when  it  is  required."  Br, 

In  these  processes  the  object  is  to  effect  a  solution  of  the  camphor.  Water  is 
capable  of  dissolving  but  a  small  proportion  of  this  principle ;  but  the  quantity  varies 
with  the  method  employed.  The  present  officinal  process  is  an  improvement  on 
former  methods,  for  it  undoubtedly  secures  a  saturated  solution.  The  process  of 
U.  S.  Phann.  1870,  notwithstanding  an  ordinary  amount  of  care,  usually  left  con« 
siderable  camphor  on  the  filter  not  in  ft  finely  divided  state,  and  the  water  passed 
through  not  fully  saturated.  This  defect  could  have  been  Utrgely  overcome  by  al- 
lowing the  milky  mixture  to  stand  twenty-four  hours  with  occasional  agitation  before 
filtering ;  the  present  process,  however,  makes  sure  of  the  fine  division  of  the  cam- 
phor by  forming  an  alcoholic  solution,  and  then  securing  the  distribution  of  the  cam- 
phor through  the  cotton.  The  present  British  process  is  still  more  inefficient  than 
the  old  formulas  of  the  different  Collies  for  their  Mistura  Camphors^,  which  has 
received  in  the  late  revision  a  much  more  appropriate  name.  In  the  present  British 
process  no  trouble  is  taken  even  to  comminute  the  camphor,  or  to  shake  it  with  the 
water,  which  is  thus  allowed  to  take  up  what  it  may  be  disposed  to  do  by  contact 
with  the  camphor  contained  in  a  bag ;  though  some  ingenuity  is  exhibited  in  retain- 
ing the  latter,  which  is  lighter  than  water,  beneath  the  surface  of  the  liquid  by  means 
of  a  glass  rod.  The  solution  thus  effected  must  be  extremely  feeble,  containing  prob- 
ably leas  than  one  part  in  a  thousand,  which,  according  to  Bereelius,  is  taken  up  by 
water  when  triturated  with  camphor.  It  is  besides  of  uncertain  strength,  varying 
with  the  siie  of  the  fragHients  of  camphor.  Mr.  J.  C.  Pooley  found  that  120  grains 
of  camphor,  treated  aoc^ing  to  the  officinal  directions,  gave,  when  cut  into  4  pieces, 
6  grains  to  half  a  gallon  of  water,  but  in  20  pieces  gave  20  grains,  or  about  one  part 
to  1750  of  water.  {P.  J.  IV.,  2d  ser.,  vii.  162.)  The  U.  S.  process  is  much  preferable 
to  the  British,  as  it  affords  a  permanent  solution,  of  sufficient  strength  to  be  employed 
with  a  view  to  the  influence  of  the  camphor  on  the  system ;  while  the  other  has  little 
more  than  the  flavor  of  the  narcotic,  and  is  fit  only  for  a  vehicle  of  other  medicines. 
Mr.  Wm.  B.  Addington  proposed  to  add  to  the  camphor  just  enough  alcohol  to  dis- 
solve it,  and  triturate  the  liquor  with  magnesia,  during  which  process  he  affirmed  that 
the  alcohol  evaporated  (A.  J.  P.,  xlv.  209) ;  and  Mr.  F.  T.  Hartiell  substituted 
fin*  alcohol,  ether,  a  few  drops  of  which  enabled  him  to  bring  the  camphor  to  an 
impalpable  powder.  (Jhid.y  xlvL  233.)  The  camphor  is  separated  from  its  aqueous 
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solution  by  a  solution  of  pure  potassa,  and,  aocordiog  to  Dr.  Paris,  by  sulphate  of 
magnesium  and  several  other  salts.  Sir  J.  Murray  proposes  a  solution  of  camphor 
and  bicarbonate  of  magnesium,  which  contains  three  grains  of  the  former  and  six 
grains  of  the  latter  in  each  fluidounce. 

Camphor  water  has  this  advantage  over  camphor  in  substance,  that  the  latter  is 
with  difficulty  dissolved  by  the  liquors  of  the  stomach ;  but  it  is  too  feeble  a  prepa- 
ration for  use  when  a  decided  effect  b  desired.  It  is  usually  given  in  the  dose  of 
one  or  two  tablespoonfuls  (15-30  C.c),  repeated  every  hour  or  two  hours. 

Off*  Prep.  Br.  Injectio  Apomorphinas  Hypodermica ;  Injectio  Ergotini  Hypo- 
dermica ;  Liquor  Atropinse  Sulphatis. 

AQUA  CARUI.  Br.    Caraway  Water. 

(A'QUj^  cXb'u-i.) 
Aqua  Garri;  Baa  distill^e  de  Carvi,  Fr,;  KUmmelwasMr,  0. 

"  Take  of  Caraway  Fruit,  bruised,  one  pound  [avoirdupois] ;  Water,  ttoo  ^foUoru 
[Imp.  meas.].     Distil  one  gallon  [Imp.  meas.]."  Br. 

Distilled  Caraway  Water  has  the  flavor  of  the  fruit  or  seeds,  but  is  seldom  used 
in  the  United  States.  It  is  usually  made  from  the  volatile  oil  (15  minius  in  a 
pint),  in  the  same  manner  as  is  cinnamon  water. 

AQUA  CHLORI.  U.  S.     Chhrine  Water. 

(A'QU4  IBHLO^f.) 

"  An  aqueous  solution  of  Chlorine  [CI ;  30*4 — CI ;  35*4],  containing  at  least  0*4 

per  cent,  of  the  gas.*'   U.  S. 

Liquor  Clilori,  Br.;  Solution  of  Chlorine ;  Aqua  Chlorata,  P.  0,;  Aqua  Chlori,  Chlomm 
Solutum,  Aqua  Ozymuriatica;  Ban  chlor^e,  Chlore  liqnide,  Fr,;  Chlorwaaser,  0.;  Aqua  Chlorini, 
Phar.  1870. 

"  Black  Oxide  of  Manganese,  ten  parts  [or  eighty  grains] ;  Hydrochloric  Acid, 
forty  parts  [or  five  fluidrachms]  ;  Water,  seventy-five  parts  [or  ten  fluidrachms] ; 
Distilled  Water,  ybur  hundred  parts  [or  seven  fluidounces].  Place  the  Oxide  in  a 
flask,  add  the  Acid  previously  diluted  with  tioenty-five  parts  [or  three  and  a  half 
fluidrachms]  of  Water,  and  apply  a  gentle  heat.  Conduct  the  generated  Chlorine, 
by  suitable  tubes,  through  the  remainder  of  the  Water  contained  in  a  small  wash- 
bottle,  to  the  bottom  of  a  bottle  having  the  capacity  of  one  thousand  parts  [or  one 
pint],  into  which  the  Distilled  Water  has  been  introduced,  the  neck  of  which  is  loosely 
stopped  with  cotton,  and  which  is  to  be  kept,  during  the  operation,  at  a  temper- 
ature of  about  10°  C.  (50°  F.).  When  the  air  has  been  entirely  displaced  by 
the  gas,  disconnect  the  bottle  from  the  apparatus,  and,  having  inserted  the  stopper, 
shake  the  bottle,  loosening  the  stopper  from  time  to  time,  until  the  gas  ceases  to 
be  absorbed.  If  necessary,  reconnect  the  bottle  with  the  apparatus,  and  oontinae 
passing  the  gas  and  agitating,  until  the  Distilled  Water  is  saturated.  Finally, 
pour  the  Chlorine  Water  into  dark  amber-colored,  glass-stoppered  botdes,  whidi 
must  be  completely  filled  therewith,  and  keep  them  in  a  dark  and  cool  place.'*   27.  & 

<*Take  of  Hydrochloric  Acid  six  fluidounces  [Imperial  measure];  Black  Oxide 
of  Manganese,  in  fine  powder,  one  ounce  [avoirdupois] ;  Distilled  Water  thirty- 
four  fluidounces  [Imp.  meas.].  Put  the  Oxide  of  Manganese  into  a  gas-bottle, 
and,  having  poured  upon  it  the  Hydrochloric  Acid  diluted  with  two  [fluid]ounces 
of  the  Water,  apply  a  gentle  heat,  and,  by  suitable  tubes,  cause  the  gas,  as  it  is 
developed,  to  pass  through  two  [fluid]ounoes  of  the  Water  placed  in  an  intermediate 
small  phial,  and  thence  to  the  bottom  of  a  three-pint  bottle  containing  the  remainder 
of  the  water,  the  mouth  of  which  is  loosely  plugged  with  tow.  As  soon  as  the 
chlorine  ceases  to  be  developed,  let  the  bottle  be  disconnected  from  the  apparatus 
in  which  the  gas  has  been  generated,  corked  loosely,  and  shaken  until  the  cnlorine 
lis  absorbed.  Lastly,  introduce  the  solution  into  a  green  glass  bottle  furnished  with 
a  well-fitting  stopper,  and  keep  it  in  a  cool  and  dark  place.*'  Br. 

The  U.  S.  and  Br.  processes  are  essentially  the  same.  Both  are  intended  to 
make  saturated  solutions  of  chlorine  in  water.  The  only  material  variaUon  in  the 
British  formula  is  the  larger  proportion  of  the  black  oxide  of  manganese  and 
hydrochloric  acid,  to  the  distilled  water.  The  British  process  differs  in  directing 
the  disconnection  of  the  apparatus  for  generating  the  gas,  as  soon  as  it  ceases  to 


PART  I.  Aqua  Chlori.  239 

be  produced,  instead  of  after  the  air  in  the  receiving  bottle  has  b6en  displaced  by 
it.  This  is  a  practical  improTcment  which  should  have  been  adopted  in  the  U.  S. 
process.  Should  there  \k  any  danger  of  deficiency  of  chlorine  in  the  resulting 
chlorine  water,  the  British  process  would  have  the  advantage,  as  it  uses  not  only  a 
laiger  proportion  of  the  materials  for  making  the  gas,  but  exhausts  tbem. 

In  both  processes,  the  chlorine  gas  is  extricated  from  the  hydrochloric  acid  by 
the  black  oxide  of  manganese,*  whilst  the  chloride  of  manganese  and  water  pro- 
duced remain  in  the  flask,  and  the  chlorine  is  passed,  through  an  intermediate 
vessel  containing  a  little  water  for  purifying  it,  into  the  bottle  containing  the  dis- 
tilled water,  loosely  stopped,  until  the  vacant  part  of  the  bottle  is  filled  with  it  to 
the  exclusion  of  the  atmospheric  air.  MnO,  4~  ^HCl  =  MnCl,  -f  ^\  +  2H,0. 
The  bottle  being  then  corked,  is  shaken  so  as  to  cause  the  absorption  of  the  gas  by 
the  water.  Of  course  the  stopper  must  be  from  time  to  time  loosened,  in  order  to 
allow  the  entrance  of  air  to  supply  the  partial  vacuum  created  by  the  absorption  of 
the  chlorine.  The  chlorine  water  is  directed  to  be  kept  secluded  from  the  light, 
because  otherwise  it  would  be  apt  to  be  converted  partially  into  hydrochloric  acid, 
through  the  union  of  the  chlorine  with  the  hydrogen  of  the  water.  In  the  Br. 
Pharmacopceia  it  is  ordered  to  be  kept  in  a  green  glass  bottle,  for  the  purpose, 
probably,  of  protecting  it  from  the  light;  but  experiments  have  shown  that  it  is 
an  orange,  and  not  a  green  color,  which  appears  to  prevent  the  passage  of  the 
chemical  rays.f 

An  extemporaneous  chlorine  water,  containing  chloride  of  potassium  and  free  hydro- 
chloric add,  not  more  than  twenty-four  and  twelve  grains  respectively  to  the  pint, 
may  be  made  as  follows.  Put  in  a  bottle  forty  grains  of  chlorate  of  potassium,  add 
one-half  troyounce  of  hydrochloric  acid.  When  the  bottle  begins  to  be  filled  with 
chlorine  vapors,  add  one  fluidounce  of  distilled  water.  Stopper  the  bottle,  and,  when 
the  crystals  have  dissolved,  add  distilled  water  to  a  pint.  {A.  J.  P.,  xlii.  208.)  The 
reaction  liberates,  however,  at  the  same  time,  the  somewHat  explosive  gas,  01,0^, 
and  may  be  dangerous  at  times. 

Properties.  ''  A  greenish  yellow,  dear  liquid,  having  the  suffocating  odor  and 
disagreeable  taste  of  Chlorine,  and  leaving  no  residue  on  evaporation.  It  instantly 
decolorizes  dilute  solutions  of  litmus  and  indigo.  When  shaken  with  an  excess  of 
mercury  until  the  odor  of  Chlorine  has  disappeared,  the  remaining  liquid  should  be 
at  most  but  faintly  acid  (limit  of  hydrochloric  add).  On  mixing  35*4  Gm.  of  Chlo- 
rine Water  with  a  solution  of  0*9  Qm.  of  iodide  of  potasdum  in  20  Om.  of  water, 
the  resulting  deep  red  liquid  should  reouire  for  complete  decoloration  at  least  40  C.c. 
of  the  volumetric  solution  of  hyposulphite  of  sodium  (corresponding  to  at  least  0*4 
per  cent,  of  Chlorine)."  IL  S.  Like  gaseous  chlorine,  it  destroys  vegetable  colors. 
When  cooled  to  about  the  freezing  point,  it  forms  deep  yellow  crystalline  plates,  con- 
sisting of  hydrate  of  chlorine.  It  is  intended  to  contain  at  least  twice  its  volume 
of  the  gas.  According  to  MM.  Riegel  and  Walz,  chlorine  water  containing  two 
and  a  half  volumes  of  the  gas  at  12*2''  C.  (54^  F.)  keeps  best.  The  British  solu- 
tion *'  immediately  discharges  the  blue  color  of  a  dilute  solution  of  indigo.  Its  sp. 
gr.  is  1*003,  and  when  evaporated  it  leaves  no  reddue.  When  20  grains  of  iodide 
of  potassium,  dissolved  in  a  [fluid]ounce  of  distilled  water,  are  added  to  439  grains 
by  weight  (one  fluidounce)  of  this  preparation,  the  mixed  solution  acquires  a  deep 
red  color,  which  requires  for  its  dischaige  760  grain -measures  of  the  volumetric 
solution  of  the  hyposulphite  of  soda,  corresponding  to  2-66  grains  of  chlorine.'*  Br, 
This  indicates  the  quantity  of  chlorine  in  the  solution,  by  the  amount  of  the  hypo- 
sulphite required  to  decolorize  an  equivalent  quantity  of  iodine,  liberated  from  the 
iodide  of  potassium. 

*  The  oxide  of  manganeae  is  of  oonne  deoxidiied.  In  manafMtvring  ehlorine  on  the  Urge 
■eale,  it  is  of  great  importance  to  reozidize  the  manganese,  so  that  it  can  be  used  over  again.  This 
mm  first  acoomplishea  by  Mr.  Walter  Weldon  In  1870,  and  his  **  manganese  regeneration"  pro- 
eess  has  been  nniversally  adopted.  It  was  said  that  a  few  years  ago  there  were  only  two  ohlorine 
wflrks  In  the  world  that  did  not  regenerate  their  manganese.  (For  details,  see  Bosooe  &  Sekor- 
Uttmer'a  Chemiatry,  vol.  ii.  part  ii.  p.  15. 

t  Ihaean'9  proee$9.  Mr.  Henry  Deaeon  has  disoorered  that  ohlorine  may  be  made  by  passing 
bydrodilorio  add  ^apor  and  oxygen  over  sulphate  of  oopper  at  a  temperatare  tnm  400°  to  700^ 
9^  the  oopper  salt  ooming  out  nnehaoged.  for  details  of  this  prooess  the  reader  is  referred  to 
So9co€  A  SekorUmmef'i  Uktmutry,  toL  i.  p.  114. 
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Chlorine  is  an  elementary  gaseous  fluid  of  a  greenish- yellow  color,  and  character* 
istio  smell  and  taste.  It  is  a  supporter  of  combustion.  Its  specific  gravity  is  2*47,  and 
its  atomic  weight  35*4.  When  the  attempt  is  made  to  breathe  it,  even  much  diluted, 
it  excites  cough  and  a  sense  of  sufibcation,  and  causes  a  discharge  from  the  mucous 
membrane  of  the  nostrils  and  bronchial  tubes.  Breathed  in  considerable  quantities, 
it  produces  spitting  of  blood,  violent  pains,  and  sometimes  death. 

Hedical  Properties  and  ITses.  Chlorine  water  is  stimulant  and  antiseptic.  In- 
ternally it  has  been  used  in  typhus,  and  in  chronic  affections  of  the  liver ;  but  the  dis- 
eases in  which  it  has  been  most  extolled  are  scarlatina,  malignant  sore  throat,  and 
diphtheria.  Mr.  Wm.  M.  Bobie  found  it  more  effectual  in  an  epidemic  of  that  dis- 
ease which  appeared  in  Chester,  England,  in  the  autumn  of  1866,  than  any  other 
remedy.  {Edia,  Med.  Journ,,  March,  1867,  p.  829.)  It  is  said,  also,  by  Dr.  Althaus, 
to  have  been  used  in  a  late  epidemic  of  the  same  disease  in  Germany  with  highly 
satisfactory  results.  (  Med.  Times  and  Ocus.,  July,  1868,  p.  56.)  Externally  it  is  em- 
ployed, duly  diluted,  as  a  gargle  in  smallpox,  scarlatina,  and  putrid  sore  throat,  as  a 
wash  for  ill-conditioned  ulcers  and  cancerous  sores,  and  as  a  local  bath  in  diseases  of 
the  liver.  It  has  been  used  with  advantage  as  an  application  to  buboes  and  large 
abscesses,  to  promote  the  absorption  of  the  matter.  As  it  depends  upon  chlorine  for 
its  activity,  its  medical  properties  coincide  with  those  of  chlorinated  lime  and  chlori- 
nated soda,  under  which  heads  they  are  more  particularly  given.  The  dose  of  chlorine 
water  is  from  one  to  four  fluidrachms  (3-75-15  C.c),  properly  diluted.  It  should 
not  be  prescribed  in  mixtures,  almost  all  organic  substances  causing  a  rapid  disappear- 
ance of  the  chlorine.  Even  sugar  has  this  action,  and  glycerin  still  more  markedly. 
(^.  •/;  JP.,  xliv.  163.) 

Gaseous  chlorine  has  been  recommended  by  Gtmnal  in  chronic  bronchitis  and  pul- 
monary consumption,  exhibited  by  inhalation,  in  minute  quantities,  four  or  six  times 
a  day.  Its  first  effect  is  to  produce  some  dryness  of  the  fauces,  with  increased  expec- 
toration for  a  time,  followed  ultimately  by  diminution  of  the  sputa  and  amendment 
Dr.  Christison  states  that  he  has  repeatedly  observed  these  results  in  chronic  catarrh ; 
and  both  he  and  Dr.  Elliotson  have  obtained,  in  consumption,  a  more  decided  im- 
provement of  the  symptoms  from  the  use  of  chlorine  inhalations  than  from  any  other 
means.  The  liquid  in  the  inhaler  may  be  formed  either  of  water  containing  fit)m 
ten  to  thirty  drops  (0*6-1*9  C.c.)  of  chlorine  water,  or  of  chlorinated  lime  dissolved 
in  forty  parts  of  water,  to  which  a  drop  or  two  of  sulphuric  acid  must  be  added,  each 
time  the  inhalation  is  practised.  The  inhaler  should  be  placed  in  water  heated  to 
about  37*7°  C.  (100^  F.). 

AQUA  CHLOROFORMI.  Br,     OOoroform  Water. 

(A'QU4  ISHLd^RQ-FOB'lII.) 
Eau  de  Chloroforme,  Fr./  Chloroform wmmf,  G, 

'*  Take  of  Chloroform  one  fluidrachm  [Imp.  meas.] ;  Distilled  Water  twenty-jive 
fluxdounces  [Imp.  meas.].  Put  them  into  a  two-pint  stoppered  bottle,  and  shake 
them  together  until  the  Chloroform  is  entirely  dissolved  in  the  water."  Br, 

This  water  contains  one-half  per  cent  of  chloroform,  and  is  probably  fully 
saturated.     The  dose  is  one-half  to  two  fiuidounces  (15-60  C.c.). 

AQUA  CINNAMOMI.  U.  8.,  Br.    annamm  Wider. 

(A'QU^  CXN-NA-MO'MI.) 
Eaa  de  Cannelle,  Fr.;  Einfaohes  ZimmtwasBer,'(7. 

"  Oil  of  Cinnamon,  two  parts  [or  thirty  minims]  ;  Cotton,  four  parts  [or  sixty 
grains];  Distilled  Water,  a  sjtfficient  quantity,  To  make  one  thousand  parts  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it 
thoroughly  by  picking  the  Cotton  apart  after  each  addition  ;  then  pack  it  firmly  in 
a  conical  percolator,  and  gradually  pour  on  Distilled  Water  until  one  thotuand  parts 
[or  two  pints]  of  percolate  are  obtained."    U.  S. 

"  Take  of  Cinnamon  Bark,  bruised,  twenty  ounces  [avoirdupois] ;  Water  two  gcd- 
Ions  [Imperial  measure].     Distil  a  gallon  [Imp.  meas.]."  £r. 

Of  these  processes,  that  of  the  U.  S.  PharmaeopoBia  is  the  easier,  though  the 
second,  the  British,  may  yield  a  sweeter  product.     On  standing,  cinnamon  water  is 


PART  I.  Aqua  Cinnamam, — Aqya  DestUlaia.  241 

apt  to  predpitaie,  owing  to  the  gradaal  oxidation  and  formadon  of  cinnamic  aoid, 
which  is  oomparativelj  insoluhle  in  water ;  thia  can  be  preTOBted  by  passing  a  stream 
of  carbonic  acid  through  the  fresh  water  for  a  few  minutes.  (E.  Baokhaus.)  Cin- 
namon water  is  much  used  as  a  vehicle  for  other  less  agreeable  medicines,  bat  should 
be  given  cautiously  in  inflammatory  affeetionff.  For  ordinary  purposes  the  U.  S. 
preparation  is  sufficiently  strong  when  diluted  with  an  equal  measure  of  water.  Dr. 
K  Holmes  recommends  glycerin  as  an  excellent  intermedium  between  the  oil  of 
cinnamon  and  water.  Ten  drops  of  glycerin  will  effect  the  solution  of  a  drop  of  the 
oil  in  a  fluidounce  of  water. 

Of.  Prep,    Mistura  Cretsd. 

Q^.  Pnp.  Br.  Mistura  GretsB ;  Mistura  Guaiaoi ;  Mistura  Spiritus  Yini  6alli<n. 

AQUA  CREASOTI.   U.S.     CreaaaU  Water. 

(I'QUA   CBi-A-Sd'Tf.) 

B»ii  er^OMtge,  Fr.;  Kreomtwasser,  G. 

"  Creasote,  one  part  [or  seventy-two  minims] ;  Distilled  Water,  ninety-nine  parte 
[or  a  sufli<nent  quantity],  To  make  one  hundred  part*  [or  one  pint].  Agitate  the 
Creaaote  with  the  Distilled  Water  until  dissolved,  and  fitter  through  a  well-wetted 
filter."   U,S. 

Thb  preparation  contains  4*5  minims  of  ereasote  in  each  fluidounce,  and  affords 
a  convenient  method  of  administering  that  medicine.  It  is  about  twenty-five  per 
eoit.  stronger  than  that  formerly  officinal.  The  dose  is  from  one  to  four  fluidrachma 
(3-75-15  C.c).  It  may  also  be  used  with  advantage  as  a  gargle,  lotion,  or  mixed  with 
cataplasms,  to  correct  fetor,  and  gently  stimulate  indolent  snrfiices. 

AQUA  DESTILLATA.  U.  8.,  Br.    DistiUed  Water. 

HtO;  18.  (A'QU^  DfiS-TIL-Ll'TA.)  HO:  t. 

Eaa  distUK^e,  Hydrolat  simple^  Fr,;  Destillirtcs  Waner,  O, 

"  Water,  one  thousand  parts  [or  twenty-five  pints],  To  make  eight  hundred  parti 
[or  twenty  pints].  Distil  the  Water  from  a  suitable  apparatus  provided  with  a 
block-tin  or  glass  condenser.  Collect  the  first  Jifty  parte  [or  one  and  a  quarter 
pints]  and  throw  this  portion  away.  Then  collect  eight  hundred  parts  [or  twenty 
pint^  and  keep  the  DistOled  Water  in  glass^stoppered  bottles.'*   U.  S. 

^  Take  of  Water  ten  gallons  [Imperial  measure].  Distil  from  a  copper  still,  con> 
nected  with  a  block-tin  worm ;  reject  the  first  half  gallon,  and  preserve  the  next 
eight  gallons."  Br. 

No  natural  water  is  sufficiently  pure  for  certain  pharmaceutical  purposes ;  and 
hence  the  necessity  of  the  above  processes  for  its  distillation.  It  is  bast  to  reject  the 
first  portion  which  comes  over,  as  this  may  contain  carbonic  acid  and  other  volatile 
impurities ;  and  the  last  portion  of  the  water  ought  not  to  be  distilled,  lest  it  should 
pass  over  with  an  empyreumatic  taste.  The  distillation  is  usually  performed  with 
the  ordinary  still  and  worm  ;  but,  to  avoid  any  impurity  from  the  worm  or  the  re- 
ceive, the  condenser  is  directed  in  the  U.  S.  Pharmacopoeia  to  be  of  block-tin  or  glass. 
In  the  British  formula  the  worm  is  ordered  to  be  of  block-tin ;  and  the  same  is  un- 
doubtedly contemplated  in  our  officinal  process ;  as  the  ordinary  tin-coated  sheet-iron, 
commonly  called  tin,  would  be  wholly  unfit  for  the  purpose.  Mr.  Brande  states 
that  distilled  water  often  derives  from  the  still  a  foreign  flavor,  which  it  is  difficult 
to  avoid.  He,  therefore,  recommends  that  a  still  and  condenser  be  kept  exclusively 
for  distilling  water ;  or,  where  this  cannot  be  done,  that  steam  be  driven  through  the 
worm  for  half  an  hour,  for  the  purpose  of  washing  it  out  before  it  is  used,  the  worm- 
tab  having  been  previously  emptied.  J.  N.  Hurty  prefers  well  water  as  the  source 
of  distilled  water,  and  that  it  be  boiled  before  collecting  the  distillate  to  get  rid  of 
ammonia,  and  to  prevent  access  and  growth  of  spores,  that  the  water  be  heated  to 
boiling  before  introducing  it  into  the  container,  and  that  it  be  drawn  off  by  a  siphon- 
tobe  reaching  to  the  bottom  of  the  vessel,  the  mouth  of  which  is  loosely  stopped  with 
cotton.  (  Western  Druggist,  1887,  p.  4.)  Even  the  use  of  pure  tin,  which  is  gener- 
ally conddered  unexceptionable,  does  not  give  perfect  security  against  impurity ;  as 
water  distilled  from  metallic  alembics,  with  the  head  and  worm  of  this  metal,  has  a 
16 
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peculiar  odor  which  it  retains  for  some  time.  Ordinary  distilled  water  inyariably  con- 
tains ammonia,  as  may  be  proved  by  adding  a  few  drops  of  Nessler's  reagent  (See 
p.  224.)  In  order  to  free  distilled  water  from  volatile  nitrogenous  bodies,  it  is  neces- 
sary to  redistil  it  after  it  has  been  placed  in  contact  with  potassium  permanganate 
and  caustic  potash.  After  about  one-twentieth  of  the  water  has  come  over,  the  dis- 
tillate is  usually  free  from  ammonia,  and  leaves  no  residue  on  evaporation.  If  traces 
of  ammonia  remain,  acid  sulphate  of  potassium  is  added,  and  it  is  redistilled.  {Stat.) 
Properties,  etc.  Distilled  water,  as  usually  obtained,  has  a  vapid  and  disagree- 
able taste,  and  is  not  perfectly  pure ;  water,  to  be  rendered  so,  requiring  to  be  dis- 
tilled in  silver  vessels.  The  properties  of  pure  water  have  already  been  given  under 
the  head  of  Aqua,  Distilled  water  should  undergo  no  change  by  sulphuretted 
hydrogen,  or  on  the  addition  of  tincture  of  soap,  subaoetate  of  lead,  chloride  of 
barium,  oxalate  of  ammonium,  nitrate  of  silver,  or  lime-water.  "  On  evaporating  1 
litre  of  Distilled  Water,  no  fixed  residue  should  remain. .  The  transparency  or  color 
of  Distilled  Water  should  not  be  affected  by  hydrosulphuric  acid  or  sulphide  of 
ammonium  (abs.  of  metals),  by  test-solutions  of  chloride  of  barium  (sulphate),  nitrate 
of  silver  (chloride),  oxalate  of  ammonium  (calcium),  or  mercuric  chloride,  with  or 
without  the  subsequent  addition  of  carbonate  of  potassium  (ammonium  salts  or  free 
ammonia).  On  heating  100  C.c.  of  Distilled  Water  acidulated  with  10  Co.  of 
diluted  sulphuric  acid,  to  boiling,  and  adding  enough  of  a  dilute  solution  of  perman- 
ganate of  potassium  (1  in  1000)  to  impart  to  the  liquid  a  decided  roee-red  tint,  this 
tint  should  not  be  entirely  destroyed  by  boiling  for  five  minutes,  nor  by  subsequently 
setting  the  vessel  aside,  well  covered,  for  ten  hours  (abs.  of  organic  or  other  oxidizable 
matters)."  U.  S.  It  is  uselessly  employed  in  some  formulas,  but  is  essential  in  others. 
'*  It  gives  only  a  faint  yellow  coloration  when  a  solution  oi  potassio-mercuric  iodide 
is  added  to  three  or  four  fluidounoes."  Br.  As  a  general  rule,  when  small  quanti- 
ties of  active  medicines  are  to  be  given  in  solution,  and  in  the  preparation  of  col- 
lyria,  distilled  water  should  be  directed.  The  following  list  contains  the  chief  sub- 
stances which  require  distilled  water  as  a  solvent :  tartar  emetic,  corrosive  sublimate, 
nitrate  of  silver,  the  chlorides  of  barium  and  calcium,  acetate  and  subacetate  of  lead, 
permanganate  of  potassium,  the  sulphates  of  iron  and  line,  sulphate  of  quinine, 
sulphate,  hydrochlorate,  and  acetate  of  morphine,  and,  in  general  terms,  all  the 
alkaloids  and  their  salts.  Distilled  water  is  used  in  preparing  the  officinal  diluted 
acids,  for  absorbing  gaseous  ammonia,  and  for  forming  nearly  all  the  officinal  aque- 
ous solutions^ 

AQUA  FCENICULI.  U.S.,  Br.    Fennel  Water. 

(A'QU^  r(E-NlC'6-Li.) 

Ban  de  Fenonil,  Fr.;  Fenohelwasser,  0. 

"  Oil  of  Fennel,  ttoo  parts  [or  thirty  minims] ;  Cotton,  four  parts  [or  sixty 
grains] ;  Distilled  Water,  a  sufficient  quantity.  To  make  one  thousand  parts  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it 
thoroughly  by  picking  the  Cotton  apart  after  each  addition  ;  then  pack  it  firmly  in 
a  conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one  thcmsand partM 
[or  two  pints]  of  percolate  are  obtained."  U.  S, 

"  Take  of  Fennel  Fruit,  bruised,  one  pound  [avoirdupois] ;  Water  two  gallons 
[Imperial  measure].     Distil  one  gallon  [Imp.  meas.l."  Br. 

Fennel  water  is  a  pleasant  vehicle  for  other  medicines,  and  useful  when  a  mild 
aromatic  is  indicated.  The  process  of  the  British  Pharmacopoeia,  although  mora 
troublesome,  furnishes  a  more  delicate  and  agreeable  water. 

AQUA  LAURO-CERASI.  Br.     Oierry-Laurel  Water. 

(A'QUi^  LiU'BO-gftB'^  Si.) 
Bmi  diftil16e  de  LMirier-oerise,  Fr.;  Kinohlorbeerwatser.  0.; 

**  Take  of  Fresh  Leaves  of  Cherry  Laurel  one  pound  [avoirdupois]  ;  Water  two 
pints  and  a  half  [Imperial  measure].  Chop  the  leaves,  crush  them  in  a  mortar, 
introduce  them  with  the  water  into  a  retort,  and  distil  one  pint  of  liquid.  Shake 
the  product,  filter  through  paper,  and  adjust  the  strength  of  the  finished  prodad 
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dther  by  addition  of  hydrocyanic  acid  or  by  dilating  the  distillate  with  distilled 
vater,  so  that  810  grains  of  it,  tested  as  described  in  the  process  for  diluted  hy- 
drocyanic acid,  shall  require  150  grain-measnres  of  the  Tolumetric  solution  of  nitrate 
of  silver  to  be  added,  before  a  permanent  precipitate  begins  to  form,  which  corre- 
sponds to  0*1  per  cent,  of  real  hydrocyanic  acid."  Br, 

As  the  cherry-laurel  is  little  cultivated  in  the  United  States,  the  Water  is  not 
officinal ;  but  from  experiments  by  the  late  Prof.  Procter,  there  is  little  or  no  room 
to  doubt  that  a  preparation,  identical  in  its  effects,  might  be  made  from  the  leaves 
of  our  common  wild  cherry,  Oerasvs  serotma.  The  imported  cherry-laurel  water, 
as  found  in  commerce,  is  generally  impaired  by  age,  and  not  to  be  relied  on. 

A.  Ripping,  of  Rotterdam,  proposes  to  make  an  artificial  cherry-laurel  water  by 
adding  6  grammes  of  oil  of  cherry-laurel  and  4*5  grammes  of  cyanide  of  potassium 
to  a  half-litre  of  water,  and  distilling  the  mixture  in  a  tubulated  retort,  a  current  of 
carbonic  acid  gas  being  passed  through  it  at  the  same  time.  The  distillate  is  after- 
wards diluted  with  distilled  water  so  as  to  contain  one-tenth  per  cent  of  hydrocyanic 
acid.  (^Archiv  <L  Pharm.,  1876,  pp.  626-531.) 

In  a  former  edition  of  the  Dispensatory  it  was  stated  that  the  best  plan  of  pre- 
paring this  water  Ib  ^*  to  thoroughly  bruise  the  leaves,  and,  having  mixed  them  with 
at  least  three  times  their  weight  of  water,  to  allow  the  mixture  to  stand  at  a  tem- 
perature of  about  86^  F.  for  at  least  twelve  hours,  so  that  opportunity  may  be  given 
for  those  reactions  by  which  the  hydrocyanic  acid  is  produced,  and  then  to  distil 
them  by  means  of  a  current  of  steam.  Without  the  preliminary  maceration  the 
distillation  by  steam  does  not  afford  a  satisfactory  result ;  but  properly  performed,  it 
yields  the  largest  possible  product.  (Joum,  de  Pharm.j  Juillet,  1861,  p.  15;  and 
Juin,  1864,  p.  523.)"  More  recent  investigations  have,  however,  thrown  great 
doubt  upon  this  statement.  Cherry-laurel  leaves  contain  65  per  cent,  of  water,  suf- 
ficient to  provoke  the  reactions  which  result  in  the  formation  of  a  volatile  oil  and 
hydrocyanic  acid.  Water  is  very  prone  to  hasten  the  conversion  of  the  volatile  oil 
into  benioic  acid  by  oxidation,  and  it  has  been  found  by  Mr.  C.  Umney  (P.  J.  Tr,^ 
X.  467)  and  by  Dr.  Moore  {Ibid.y  604)  that  the  water  distilled  without  previous 
maceration  is  somewhat  stronger  in  hydrocyanic  acid  and  decidedly  sti-onger  in  oil 
(Umney)  than  the  officinal  product.  The  8trenp;th  of  officinal  cherry-laurel  water 
IB  so  uncertain  as  to  render  it  ineligible.  It  ought  to  be  a  powerful  preparation, 
about  one- twentieth  the  strength  of  the  officinal  hydrocyanic  acid  (Br.  Ph.),  and 
yet  in  commerce  it  varies  as  53  to  100  (Umney).  The  difference  depends  upon  the 
age  of  the  preparation,  the  mode  of  preparing,  and  the  time  of  year  at  which  the 
loives  are  gathered.  M.  Qarot  (^Annuaire  de  TlUrap,^  1843,  p.  45)  has  found  that 
the  leaves  yield  only  half  as  much  in  July  as  in  April.  Mr.  G.  Umney  obtained 
1*26  grains  of  acid  in  1000  grains  in  March,  in  July  1*08  grains,  and  in  November 
0-64  gr.  (P.  J.  TV.,  X.  468.)  Dr.  Moore,  in  an  elaborate  series  of  experiments,  ob- 
tained the  largest  product  in  July  of  one  year  and  in  October  of  the  next.  Mr. 
Leger  {Ihid.j  June,  1873)  has  found  the  maximum  percentage  in  July,  and  also 
that  different  leaves  taken  from  the  same  bush  on  the  same  day  vary  enormously ; 
young  leaves  being  much  richer  than  old  ones.  It  is  evidently  impossible  to  get  a 
nniform  cherry-laurel  water,  except  by  following  the  plan  of  the  French  Oodex*  of 
testing  the  product  and  bringing  it  to  a  definite  uniform  strength ;  in  the  French 

*  The  following  eonelusioDS,  in  reference  to  Cberry-laurel  water,  were  arrived  at  bj  a  oommittee 
of  pharmaceutists  in  Paris,  appointed  to  examine  the  subject  of  the  distilled  waters  with  a  view  to 
the  revision  of  the  Codex.  1.  The  whole  of  the  volatile  oil  and  hydrocjanio  acid  furnished  bj 
dierry-laurel  leaves,  results  from  a  reaction  between  two  substances  analogous  to  the  emnlsin  and 
aajgdalln  of  bitter  almonds,  whiob  oan  take  place  only  in  the  presence  of  water.  2.  The  quantity 
of  volatile  oil  furnished  by  the  leaves  is  always  in  direct  relation  to  that  of  hydrocyanic  acid.  3. 
The  leaves  furnish,  by  mere  contact  for  twenty-four  hours  with  cold  water,  only  one-third  of  the 

Suantity  which  th^  can  be  made  to  yield.  4.  The  fermentable  matter  of  the  leaves  is  liable  to 
buge  so  that  the  leaves,  after  being  picked,  afford  less  and  less  of  the  acid  the  longer  they  are 
kept ;  and  a  moist  heat  favors  change ;  so  that  complete  decomposition  takes  place  in  a  few  hours. 
A.  Difference  in  climate,  soil,  exposure  to  the  sun,  and  age  of  the  tree,  have  but  a  secondary  influ- 
«iMe  on  the  produetiveness  of  the  leaves.  6.  The  season  of  the  year,  however,  has  a  great  influence^ 
^e  younger  the  leaf,  the  greater  is  its  yield ;  so  that,  while  0*150  per  cent,  of  the  acid  was  obtained 
fnooi  the  forming  leaves  in  spring,  those  of  the  autumn  yielded  only  0  132,  those  of  the  winter 
#'120,  and  leaTca  two  years  old  gave  only  0*112.    7.  Different  plants,  under  apparently  the  same 
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CSodex  this  is  50  milligrammes  of  acid  to  a  cubic  centimetre.  The  proportion  of 
hydrocyanic  acid  in  the  Water  diminishes  with  time.  It  has  been  ascertained  by 
M.  Deschamps  that,  if  a  drop  of  sulphuric  acid  be  added  to  a  pint  of  the  prepara- 
tion, it  will  keep  unchanged  for  at  least  a  year.  It  is  best  preserved  by  the  entire 
exclusion  of  air  and  light.  M.  Lepage  found  that,  preserved  in  full  and  perfectly 
air-tight  bottles,  both  this  and  bitter-almond  water  remained  unchanged  at  the  end 
of  a  year ;  while  if  freely  exposed  to  the  air,  they  lost  all  their  hydrocyanic  acid  and 
essential  oil  in  two  or  three  months.  (Joum,  de  Fharm.,  xvi.  346.)  In  view  of  the 
uncertain  strength  of  the  Water  as  obtained  from  the  leaves,  it  was  proposed  in 
France,  in  reference  to  the  Codex  then  in  preparation,  to  fix  upon  a  definite  pro- 
portion of  hydrocyanic  acid ;  and  the  percentage  generally  adopted  was  from  0-04  to 
0*05.  Dr.  W.  H.  Pile  proposed  an  easy  volumetric  method  for  estimating  the  hy- 
drocyanic acid  strength  of  cherry-laurel  and  bitter-almond  waters,  as  well  as  of  other 
liquids  containing  this  acid.   (See  A,  J,  P.,  1862,  p.  130.) 

Medical  Properties.  Chdrry-laurel  water  is  employed  in  Europe  as  a  sedative 
narcotic,  identical  in  its  properties  with  a  dilute  solution  of  hydrocyanic  acid ;  but  it 
is  of  uncertain  strength,  and  should  not  be  allowed  to  supersede  the  more  definite 
preparation  of  the  acid  now  in  use.  Its  fraudulent  use  in  Paris  in  the  preparation 
of  a  cordial,  in  imitation  of  the  genuine  cherry  cordial,  made  by  fermentation  and 
distillation,  and  like  it  called  <*  kirsch,*  has  been  the  subject  of  no  little  reprobation. 
(Jaum,  de  Fharm.  et  de  Chim.,  4e  s^r.,  L  33, 1865.)  The  dose  is  from  tbirty 
minims  to  a  fluidrachm  (1*9-3*75  C.c). 

AQUA  MENTHA  PIPERITJE.  U.  8.,  Br.    Peppemdni  Water. 

(A'QU^  MiN'THiB  pYP-EIUI'TJE.) 
Ban  de  Menthe  poiyr^e,  Ft,;  PfeffenniniWMBer,  O, 

"  Oil  of  Peppermint,  ttoo  parts  [or  thirty  minims] ;  Ootton,  /our  part$  [or  sixty 
grains]  ;  Distilled  Water,  a  tuffident  quantity ^  To  make  one  thousand  parU  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it  thor- 
oughly by  picking  the  Cotton  apart  after  each  addition ;  then  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one  thousand  partM 
[or  two  pints]  of  percolate  are  obtained."  V.  S. 

"  Take  of  Oil  of  Peppermint  one  fluidrachm  and  a  half;  Water  one  gaUon  amd 
a  half  [Imperial  measure].     Distil  one  gallon  [Imp.  meas.].*'  Br. 

Off.  Prep,  Br,   Mistura  Fern  Aromatica. 

AQUA  MENTHJE  VIRIDIS.  U.  8.,  Br.    Spearmint  Water. 

(A'QU^  MfiN'THA  VfB'(-Dl8.) 
Bau  de  Menthe  verte,  Fr, 

'^  Oil  of  Spearmint,  two  parts  [or  thirty  minims] ;  Cotton, /our  parts  [or  oxty 
grains]  ;  Distilled  Water,  a  sufficient  quantity ,  To  make  one  thousand  parts  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it  thor- 
oughly by  picking  the  Cotton  apart  after  each  addition ;  then  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one  thousand  parts 
[or  two  pints]  of  percolate  are  obtained."  U,  S, 

*'  Take  of  Oil  of  Spearmint  one  fluidra/ihm  and  a  half;  Water  one  gallon  and 
a  half  [Imperial  measure].     Distil  one  gallon  [Imp.  meas.]."  Br, 

The  two  mint  waters  are  among  the  most  grateful  and  most  employed  of  this  class 


oirenmstanoes,  differ  greatlj  in  produotiTeness,  so  tbat  0*176  per  cent,  vu  obtained  from  the 
productive,  and  onlj  0'0y2  from  the  least  so.     8.  The  distillation  bj  steam  jields  the  createet 

{>os8ib]e  product.  The  committee,  therefore,  propose  the  adoption  of  this  method ;  the  bruised 
earcs  baring  been  preriouslj  mixed  with  at  least  three  times  their  weight  of  water,  and  exposed 
to  a  gradually  increasing  beat,  not  to  exceed  140®  F.,  when  all  reaction  ceases.  9.  Bruising  is  the 
best  method  of  comminuting  the  leares.  10.  As  it  is  impossible  to  obtain  a  Water  always  iden- 
tical from  the  leaves,  the  committee  propose  to  fix  a  definite  strength,  and  state  tbat  the  pn»por> 
tion  generally  adopted  is  from  0*040  per  cent,  of  acid  as  the  minimum,  to  0*050,  or  one-twentieUi 
of  one  per  cent,  as  the  maximum,  which  is  only  one-half  the  strength  proposed  for  bitter-almond 
water.  11.  Though  a  change  rapidly  takes  place  in  this  and  bitter-almond  water  exposed  to  the 
air,  yet  in  bottles  full,  and  perfectly  dosed  by  glass  stoppers,  the  change  at  the  end  of  a  year  is 
scarcely  perceptible ;  and  this  observation  applies  to  tne  distilled  waters  in  general,  (/oiira.  de 
Pharm,,  1804,  p.  520.) 
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of  preparations.  Together  with  ciDnamoD  water,  they  are  tiaed  in  this  ooantry, 
almost  to  the  ezolusion  of  all  others,  as  the  vehicle  of  medicines  given  in  the  form 
of  mixtnre.  They  serve  not  only  to  conceal  or  qoalify  the  taste  of  other  medicines, 
bat  also  to  coanteract  their  naoseating  properties.  Peppermint  water  is  generally 
thought  to  have  a  more  agreeable  flavor  than  that  of  spearmint,  but  some  prt^fer  the 
ktter.    Their  effects  are  the  same. 

AQUA  PIMENTJE.  Br.    PimerUo  Water. 

(A'QUA.   Pi-MfiNTJS.) 

"  Take  of  Pimento,  bruised,  14  ounces  [av.] ;  Water  2  gallons  [Imp.  meas.]. 
Distil  one  gallon  [Imp.  meas.]"  Br. 
Pimento  water  is  an  agreeable  aromatic  water,  used  as  a  vehicle. 

AQUA  ROS^.  U.  S.,  Br.     Bose  Water. 

(A'QU^  BO'§iE.) 
Baa  distil]6e  do  Bose,  Fr,;  Roeenwaaeer,  6. 

"  Becent,  Pale  Bjoae,  forty  parts  [or  forty-eight  ounces  av.] ;  Water,  two  hundred 
parts  [or  fourteen  pints],  To  make  one  hundred  parts  [or  seven  pints].  Mix  them, 
and,  by  means  of  steam,  distil  one  hundred  parts  [or  seven  pints].*'    U,  S. 

"  Take  of  Fresh  Petals  of  the  Hundred- leaved  Rose  ten  pounds  [avoirdupois]  (or 
an  equivalent  quantity  of  the  petals  preserved  while  fresh  with  common  salt) ;  Water 
fiee gallons  [Imperial  measure].     Distil  one  gallon  [Imp.  meas.]."  Br, 

An  improvement  has  been  made  in  this  preparation  by  doubling  its  strength,  ex- 
lerience  having  shown  that  the  stronger  rose  water  keeps  better. 

It  should  be  observed  that,  in  the  nomenclature  of  the  U.  S.  Pharmacopoeia,  the 
term  "  Rose"  implies  only  the  petals  of  the  flower.  These  are  usually  preferred  in 
ihe  reoent  state ;  but  it  is  said  that,  when  preserved  by  being  incorporated  with  one- 
third  of  their  weight  of  common  salt,  they  retain  their  odor,  and  afford  a  water 
equally  fragrant  with  that  prepared  firom  the  fresh  flower.  Indeed,  Mr.  Haselden 
prefers  the  salted  roses,  believing  that  the  water  prepared  from  them  is  less  mucilagi- 
nous, less  apt  to  become  sour,  and  keeps  its  odor  better  than  that  prepared  fVom 
the  fresh, flowers.  (P,  J.  Tr.y  xvi.  15.)  It  is  not  uncommon  to  employ  the  whole 
flower,  including  the  calyx ;  but  the  product  is  less  fragrant  than  when  the  petals 
only  are  used,  as  officinally  directed.*  Rose  water  is  sometimes  made  by  distilling 
together  water  and  the  oil  of  roses.    This  is  best  performed  by  dropping  10  drops 

*  A.  If  oathu  ttotes  tlat  the  petals  of  the  hnndred-leaved  rose  are  more  odorous  the  nearer 
they  are  to  the  oentre  of  the  flower,  and,  eontrary  to  what  is  said  in  the  text,  thinks  that  the  caljz 
should  not  be  rejected  in  preparing  the  distilled  water.  He  maintains  that  so  far  from  injuring 
the  prodact,  it  in  fact  oontribates  to  its  preservation,  and  that  the  water  obtained  from  the  whole 
flower  ie  lea  liable  to  that  maeosity,  which  is  the  commencement  of  decomposition.  This  effect 
he  aseribes  to  the  astringent  matter  of  the  calyx,  coagulating  the  mucilaginous  matter  of  the  petals,, 
and  preventing  it  from  passing  over  in  the  distillation.  {Joum,  dt  Pharm.,  1863,  p.  407.) 

Milk  of  Ro9«M,  In  making  this  cosmetic  it  is  essential  to  produce  an  emulsion  which,  if  it  sepa- 
rates after  long  repose,  may  be  restored  by  slight  agitation.  Although  other  perfumes  may  be,  and 
an^  eommonly  adaed  to  it,  the  soent  of  roses  should  predominate  and  form  its  characteristic  odor. 
There  are  three  varieties,  the  English,  French,  and  German.  The  latter  variety  should  never  be 
emploved  as  a  oosmetic,  on  account  of  containing  lead. 

km$litiu  Almonds  (blanched)  H  ounce;  Oil  of  Almonds  and  White  Windsor  Soap,  of  each, 
1  draebm;  Boee  Water  |  pint.  Make  an  emulsion;  to  the  strained  emulsion  add  a  mixture  of 
Eflamee  or  Spirit  of  Roses  \  fluidrachm ;  Alcohol  2^  fluidounoes;  and  subsequently  of  Rose  Water 
a.  s.  to  make  the  whole  measure  one  pint;  more  alcohol  is  apt  to  cause  the  separation  of  the  ingre- 
dients. Some  makers  add  a  few  drops  of  oil  of  bergamot,  with  two  or  three  drops  each  of  oU  of 
lavender  and  otto  of  nwes,  dissolved  in  the  alcohol. 

Or,  Oil  of  Almonds  and  White  Windsor  Soap,  of  each,  1  ounoe;  Salts  of  Tartar  \  draehm ;  Boil- 
ing Water  \  pint.  Triturate,  and  subsequently  agitate  until  perfectly  united.  When  cold,  further 
aM  Aleohol  i  fluidoonoM;  Spirit  of  Roses  a  few  drops ;  Rose  Water  q.  s.  to  make  the  whole  measure 
aplBl^ 

Frenek,  Tinoture  of  Bensoin  (simple)  i  fluidounoe;  Tincture  of  Styrax  i  fluidonnoe;  Spirit 
ef  Roecs  1  to  2  fluidrachms;  Alcohol  2^  fluidounces.  Mix,  and  add  gradually,  with  agitation, 
Base  Water  I6i  fluidounces.  Augustin  recommends  the  addition  of  a  little  carbonate  of  potassium 
(say  1  draehm  to  the  pint)  when  it  is  intended  to  be  used  as  a  lotion  in  acne. 

(hf  Tineture  of  Bensoin  (simple)  1  fluidrachm ;  Tincture  of  Balsam  of  Peru  20  drops ;  Rose 
Water  |  pint  The  addition  of  an  ounce  of  alcohol,  in  lieu  of  a  like  quantity  of  rose  water,  im- 
proves it 

(7«maa.  Dilute  sohitioB  of  Diaoetate  of  Lead,  h  fluidounoe;  Lavender  Water  2  fluidrachms; 
Alcohol  2|  flnidoonees;  Rose  Water  |  of  a  pint.    Mix  and  agiute. 
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of  oil  of  rose  on  a  sponge  and  adjusting  it  in  the  upper  part  of  a  still  in  the  body  of 
which  a  gallon  of  water  is  placed :  the  steam  from  the  boiling  water  will  carry  over 
portions  of  the  oil,  and  the  distillate  will  thus  be  impr^nated. 

When  properly  prepared,  it  has  the  delightful  perfume  of  the  rose  in  great  perfec- 
tion. It  is  most  successfully  made  on  a  lai^e  scale.  Like  the  other  distilled  waters, 
it  is  liable  to  spoil  when  kept ;  and  the  alcohol  which  is  sometimes  added  to  preserve 
it  is  incompatible  with  some  of  the  purposes  to  which  the  water  is  applied,  and  is 
even  said  to  render  it  sour  through  acetous  fermentation.  It  is  best,  therefore,  to 
avoid  this  addition,  and  to  substitute  a  second  distillation.  This  distilled  water  is 
chiefly  employed,  on  account  of  its  agreeable  odor,  in  coUyria  and  other  lotions.  It 
is  wholly  destitute  of  irritating  properties,  unless  when  it  contains  alcohol. 

Off.  Prep.  Gonfeotio  Rossb  ;  Mistura  Ferri  Composita ;  Unguentum  Aquas  Bossb. 

Off.  Prep.  Br.   Mistura  Ferri  Composita ;  Trochisci  Bismnthi. 

AQUA  SAMBUCI.    Br.    Elder-flower  Water. 

(A'QUA  SXM-BU'CI.) 

*^  Take  of  fresh  Elder  Flowers,  separated  from  the  stalks,  tenpouncU  [avourdapoiB] 
(or  an  equivalent  quantity  of  the  flowers  preserved  while  fresh  with  common  salt) ; 
Water  tioo  ^aUans  [Im^nsX  measure].  Distil  one  gallon  [Imp.  meas.].'*  Br. 

Elder  flowers  yield  very  little  oil  upon  distillation ;  and,  if  the  water  be  needed,  it 
may  be  best  prepared  from  the  flowers.  Mr.  Haselden  prefers  the  salted  flowers  to 
the  fresh,  for  the  reason  stated  under  Bose  Water.  The  preparation  is  little  used 
in  this  country. 

ARGENTUM  PURIFICATUM.  Br.    B^ned  SUver. 

Ag;  108.  (AB-9SN'TyM  Pn.B{-F|CA'Tt}M  )  Ag;  108. 

^'  Pure  metallic  silver.'*  Br. 

Argent  raffing,  Argent,  Fr.;  Silber,  RaiBnirtes  Silber,  O.;  Argento,  It.;  Plata,  Sp. 

Silver  is  occasionally  found  in  the  metallic  state,  sometimes  crystallised,  at  other 
times  combined  with  gold,  antimony,  arsenic,  or  mercury ;  but  usually  it  ooonrs  in 
the  state  of  sulphide,  either  pure  or  mixed  with  other  sulphides,  as  those  of  copper, 
lead,  and  antimony.     It  is  sometimes  found  as  a  chloride. 

The  most  productive  mines  of  silver  are  found  on  this  continent,  being  those  of 
Mexico  and  Peru,  and  our  own  Bocky  Mountain  territories ;  the  richest  in  Europe 
are  those  of  Norway,  Hungary,  and  Transylvania.     Mines  have  been  opened  and 

?rofitably  worked  in  California  and  Nevada,  but  at  present  it  is  chiefly  Colorado  and 
daho  which  furnish  the  great  bulk  of  the  American  silver  production.  Arizona 
and  New  Mexico  are  said  also  to  contain  very  rich  silver  deposits  which  are  now  being 
developed.  The  principal  ore  is  the  sulphide.  The  mineral  containing  silver,  which 
is  most  disseminated,  is  argentiferous  galena,  which  is  sulphide  of  lead,  containing  a 
little  sulphide  of  silver.  Argentiferous  galena  exists  in  several  localities  in  tho 
United  States.  A  mine  of  silver  was  opened,  about  the  year  1841,  in  Davidson 
County,  N.  0.  The  ore  is  an  argentiferous  carbonate  of  lead,  yielding  about  one- 
third  of  its  weight  of  lead,  from  which  from  100  to  400  ounces  of  silver  are  extracted 
per  ton.  (Eckfeldt  and  Da  Bois,  Manual  of  Coins.)  Native  silver  is  associated, 
in  small  quantities,  with  the  native  copper  of  the  Lake  Superior  region ;  and  a  little 
of  it  has  come  into  the  market.  The  two  metals,  though  more  or  less  mixed,  are 
yet  quite  distinct,  never  being  alloyed  to  any  considerable  extent,  showing  conolnsively 
that  the  deposits  have  not  undergone  igneous  fusion  at  any  time,  but  that  the  mctate 
have  deposited  fVom  solution.  The  value  of  the  silver  produced  in  the  United 
States  for  the  years  1884,  1885,  and  1886,  according  to  the  Director  of  the  Mint, 
was  $48,800,000,  $51,600,000,  and  $51,000,000  respectively.  The  entire  produc- 
tion for  the  world  in  the  year  1885  is  stated  to  be  2,993,805  kilogrammes,  valued 
at  $124,422,342. 

Bxtraction.  Silver  is  extracted  from  its  ores  by  two  principal  processes,  amalga- 
motion  and  cupdkUion.  At  Freiberg,  in  Saxony,  the  ore,  which  is  principaUy  the 
sulphide,  is  mixed  with  a  tenth  of  chloride  of  sodium,  and  roasted  in  a  reven>eratory 
furnace.     As  fast  as  the  sulphide  is  oxidized  to  sulphate,  this  reacts  with  the  Bodiom 
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chloride,  foniiiDg  silTer  chloride  and  sodium  sulphate.  The  roasted  mass  is  then 
redaoed  to  very  fine  powder,  mixed  with  half  its  weight  of  mercury,  oue-third  of  its 
weight  of  water,  and  about  a  seveoteeDth  of  iron  in  flat  pieces,  and  subjected,  for 
sixteen  or  eighteen  hours,  to  constant  agitation  in  barrels  turned  by  machinery.  Thd 
dilorine  combines  with  the  iron,  and  remains  in  solution  as  chloride  of  iron ;  while 
Uie  reduced  silver  forms  an  amidgam  with  the  mercury.  The  amalgam  is  then  sub- 
jected to  pressure  in  leathern  bags,  through  the  pores  of  which  the  excess  of  mercury 
passes,  a  solid  amalgam  being  left  behind.  This  is  then  subjected  to  heat  in  a  dis- 
tillatory apparatus,  by  means  of  which  the  mercury  is  separated  from  the  silver, 
which  is  left  in  a  porous  mass.  In  Peru  and  Mexico  the  process  is  similar  to  that 
above  given,  common  salt  and  mercury  being  used ;  but  slacked  lime  and  sulphide 
of  iron  are  also  employed,  with  an  effect  which  is  not  very  obvious. 

When  argentiferous  galenas  are  worked  for  the  silver  they  contain,  thev  are  first 
reduced,  and  the  argentiferous  lead  obtained  is  fused  on  a  lai^,  oval,  shallow  vessel 
called  a  te$ty  and  exposed  to  the  blast  of  a  bellows,  whereby  the  lead  is  oxidised,  half 
vitrified,  and  driven  off  the  test  in  scales,  in  the  form  of  Utharge,  The  operation 
being  continued  on  successive  portions  of  argentiferous  lead,  the  whole  of  the  lead  is 
separated,  and  the  silver,  not  being  oxidizable,  accumulates  on  the  test  as  a  brilliant 
fbsed  mass,  until  its  amount  is  sufficient  to  be  removed.  The  time  required  for  the 
separation  is  much  abridged  by  the  process  of  Mr.  Pattinson,  of  Newcastle,  England. 
This  consists  in  allowing  the  melted  alloy  to  cool  slowly,  and  separating  the  crystals 
which  first  form,  consisting  mainly  of  lead,  by  means  of  a  perforated  ladle.  The 
residue  is  a  very  fusible  alloy  of  lead  and  silver,  in  which  the  latter  metal  is  in  large 
proportion,  and  from  which  it  can  be  easily  separated  by  cupellation  or  other  means. 
\Brande  and  Tajflor.) 

Properties.  Silver  is  a  white  metal,  very  brilliant,  tenacious,  malleable,  and 
ductile.  In  malleability  and  ductility,  it  is  inferior  only  to  gold.  It  is  harder  than 
gold,  bat  softer  than  copper.  Its  atomic  weight  is  108,  symbol  Ag,  and  sp.  gr.  from 
10*4  to  10'5.  It  forms  but  one  weH-characterised  oxide.  Exposed  to  a  full  red 
heat,  it  enters  into  fusion,  and  exhibits  a  brilliant  appearance.  It  is  not  oxidized  in 
tho  air,  but  contracts  a  superficial  tarnish  of  sulphide  of  silver  by  the  action  of  sul- 
phuretted hydrogen  in  the  atmosphere ;  from  which  it  may  be  freed  by  washing  it 
with  a  strong  solution  of  cyanide  of  potassium,  and,  as  soon  as  it  becomes  bright, 
washing  it  with  water  and  drying  it  ((7Aem.  News,  1866,  p.  12.)  It  is  entirely 
soluble  in  diluted  nitric  acid.  If  any  gold  be  present,  it  will  remain  undissolved  as 
a  dark-colored  powder.  From  the  nitric  solution,  the  whole  of  the  silver  may  be 
thrown  down  by  chloride  of  sodium,  as  a  white  precipitate  of  chloride  of  silver, 
eharaoterised  by  being  completely  soluble  in  ammonia.  If  the  remaining  solution 
contain  copper  or  lead,  it  will  be  precipitated  or  discolored  by  sulphuretted  hydrogen. 
**  The  solution,  deprived  of  silver  by  means  of  chloride  of  sodium,  and  filtered,  is  not 
colored,  or  but  dightly  so,  and  is  not  precipitated  by  hydrosulphuric  acid."  U.  S, 
1870.  "  If  ammonia  be  added  in  excess  to  a  solution  of  the  metal  in  nitric  acid, 
the  resulting  fluid  exhibits  neither  color  nor  turbidity"  (Br,) ;  proving  the  absence 
of  copper,  lead,  and  other  metals. 

Of,  Prep,  Br,   Argenti  Nitras. 

ARGENTI  CYANIDUM.   U.S.     Oganide  of  SUver. 

As  CN  ;  133*7.  (AB-9ttN'Ti  CY-An' J-Dt^.)  Ag  Ci  N ;  133-7. 

Cjanaret  of  SiWer;  Argentam  CyaDatum ;  Cvannre  d'Argent,  Fr.;  Oyansilber,  0. 

A  process  fi)r  preparing  this  salt  is  no  longer  officinal  Below  will  be  found  that 
of  the  U.  8.  P.  1870.* 

♦  "  Take  of  Nitrate  of  Silver,  Perrooyanide  of  Potassium,  each,  two  troyounef;  Salphario  Acid 
a  trovou»ee  and  a  half;  Distilled  Water  a  tuffieient  quantity.  Dissolve  the  Nitrate  of  Silver  in  a 
mnt  of  DistiUed  Water,  and  pour  the  solution  into  a  tabnlated  glass  reoeiver.  Dissolve  the  Fer- 
Tooranide  of  Potassium  in  ton  fluidounoes  of  Distilled  Water,  and  pour  the  solution  into  a  tubu- 
lated retort,  previously  adapted  to  the  receiver.  Having  mixed  the  Sulphuric  Acid  with  four  fluid- 
voneee  of  Distilled  Water,  add  the  mixture  to  the  solution  in  the  retort,  and  distil,  by  means  of  a 
■Mid-bath  with  a  moderate  heat,  until  six  fluidounoes  have  passed  over,  or  until  the  distillate  no 
kmger  produces  a  preoipiUte  In  the  reoeiver.  Lastiy,  wash  the  precipiUte  with  Distilled  Watei;, 
and  dry  it."    U.S.IB70. 
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In  the  process  of  1870  all  the  silver  contained  in  a  given  wdght  of  nitrate  of 
silver,  placed  in  a  receiver  iu  solution,  is  converted  into  cyanide  by  hydrocyanic  add, 
produced  from  ferrocyanide  of  potassium  by  the  action  of  sulphuric  acid,  AgNO,  -f 
UCN  =  HNO,  +  AgfCN.  The  materials  in  the  retort  are  sufficient  to  produce  a 
little  more  hydrocyanic  acid  than  is  necessary  to  convert  the  whole  of  the  silver  in 
the  receiver  into  cyanide ;  so  that  the  complete  decomposition  of  the  nitrate  of 
silver  is  insured.  Cyanide  of  silver  should  be  kept  in  dark  amber-colored  vials, 
protected  from  light. 

According  to  Messrs.  Glassford  and  Napier,  the  best  way  of  obtaining  cyanide  of 
silver  is  to  add  cyanide  of  potassium  to  a  solution  of  nitrate  of  silver  so  long  as  a 
precipitate  is  formed. 

Properties.  Cyanide  of  silver  is  "  a  white  powder,  permanent  in  dry  air,  bob 
gradually  turning  brown  by  exposure  to  light,  odorless  and  tasteless,  and  insoluble 
in  water  and  in  alcohol.  Insoluble  in  cold,  but  soluble  in  boiling  nitric  acid,  with 
evolution  of  hydrocyanic  acid ;  also  rjoluble  in  water  of  ammonia  and  in  solntioii 
of  hyposulphite  of  sodium.  When  strongly  heated,  the  salt  fbses,  gives  off  cyanogen 
gas,  and,  on  ignition,  metallic  silver  is  left  behind."    U,  S. 

Its  best  solvent  is  cyanide  of  potassium.  It  has  no  medical  uses,  but  is  officinal 
solely  for  the  making  of  Hydrocyanic  Acid. 

6^.  Prep,  Aoidum  Hydrocyanicum  Dilutum. 

ARGENTI  lODIDUM.  (7.5.    Iodide  of  SUver. 

Agl;  234«3.  (AJHJ(fiN'Ti  I-diyf-Dt^M.)  Agl;  284*3. 

This  is  a  new  officinal  salt,  which  may  be  readily  prepared  by  adding  a  solution 
of  iodide  of  potassium  to  one  of  nitrate  of  silver,  and  washing  and  drying  the  pre- 
cipitate, which  should  be  kept  in  dark  amber-colored  vials,  protected  from  light 

According  to  the  experiments  of  M.  Fizeau,  it  has  the  remarkable  property  of 
contracting  with  heat  and  expanding  with  cold,  differing  in  this  respect  from  the 
chlorides  and  bromides  of  the  saiQe  metal,  and  the  iodides  of  other  metals.  (Jovth, 
de  Pharm,,  1867,  p.  435.)  This  appears,  however,  to  be  only  a  partial  truth,  the 
iodide  having  three  allotropic  forms  and  a  point  of  maximum  denuty  at  about  116° 
C.  (240*8''  F.).  See  paper  by  O.  F.  Rodwell,  in  Ohem.  News,  xx.  288 ;  xxi.  14. 
The  Pharmacopceia  describes  it  as  ''  a  heavy,  amorphous,  light  yellowish  powder, 
unaltered  by  light  if  pure,  but  generally  becoming  somewhat  greenish  yellow^ 
without  odor  and  taste,  and  insoluble  in  water,  alcohol,  diluted  acids,  or  in  solutton 
of  carbonate  of  ammonium.  Soluble  in  about  2500  parts  of  stronger  water  of  am* 
monia.  When  heated  to  about  400"^  C.  (752''  F.),  it  melts  to  a  dark  red  liquid, 
which,  on  cooling,  congeals  to  a  sofl,  yellow,  slightly  translucent  mass.  Wheo 
mixed  with  water  of  ammonia,  it  turns  white,  but  r^ains  its  yellowish  color  bj 
washing  with  water.  It  is  dissolved  by  an  aqueous  solution  of  cyanide  of  potas- 
sium, and  the  resulting  solution  yields  a  black  precipitate  with  hydrosulphurio  acid 
or  sulphide  of  ammonium.  If  a  small  quantity  of  chlorine  water  be  agitated  with 
an  excess  of  the  salt,  the  filtrate  acquires  a  dark  blue  color  on  the  addition  of  gela- 
tinized starch.  If  the  salt  be  boiled  with  test-solution  of  carbonate  of  ammonium 
previously  diluted  with  an  equal  volume  of  water,  the  resulting  filtrate,  on  being 
supersaturated  with  nitric  acid,  should  not  be  rendered  more  than  faintly  opalescent 
(abs.  of  chloride)."   U.S. 

Kedioal  Properties.  It  possesses  the  general  medical  properties  of  nitrate  of 
silver,  and  Dr.  Charles  Patterson,  of  Dublin,  states  that  it  may  be  *used  without 
any  danger  of  producing  discoloration  of  the  skin,  but  in  this  he  b  probably  incor- 
rect. Dr.  Patterson  found  it  generally  snocessfbl  in  curing  the  stomach  affdotions 
of  the  Irish  peasantry,  in  the  treatment  of  which  nitrate  of  silver  had  previously 
proved  useful.  He  succeeded  with  it  in  curing  several  cases  of  hooping-oough 
in  a  short  time,  and  in  greatly  relieving  a  case  of  dysmenorrhoea  of  three  years* 
standing.  Its  effects  in  epilepsy  were  least  satisfactory.  The  dose  is  one  or  two 
grains  ('065^-13  Gm.),  three  times  a  day,  given  in  the  form  of  pill ;  for  children, 
from  the  eighth  to  the  fourth  of  a  grain  (-008-016  Gm.),  according  to  the  age. 
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ARGENTI  NITRAS.  U.  8.,  Br.    NUrate  of  Siher. 

Ag  NO»;  169-7.  (AB^ftN'Ti  NI'TBiS.)  Ag  0,  NOb;  160-7. 

Argentam  Nitrioum  Crystallisatum,  P.O.;  Aiotas  (Nitras)  Argentioas;  Aiotate  d'Argeot,  Nitre 
Junaire,  Fr.;  Salpetersaures  SillMroxyd,  Silbenalpeter,  0, 

The  U.  S.  Pharmacopoeia  does  not  give  a  process  for  making  this  salt.*  The 
British  pnxxss  is  as  foUows.  "  Take  of  Refined  Silver  three  ounces  [avoirdupois] ; 
Nitric  Acid  ^too  and  a  halfflmdounces  [Imperial  measure] ;  Distilled  'Sf^Uxfivefliddr 
fnauxt  [Imp.  meas.].  Add  the  Nitric  Acid  and  the  Water  to  the  Silver  Id  a  flask, 
and  apply  a  gentle  heat  till  the  metal  is  dissolved.  Decant  the  clear  liquor  from  any 
Mack  powder  which  may  be  present,  into  a  porcelain  dish,  evaporate,  and  set  aside 
to  crystallise ;  pour  off  the  clear  liquor,  and  again  evaporate  and  ciystallize.  Let  the 
aystals  drain  in  a  glass  funnel,  and  dry  them  by  exposure  to  the  air,  carefully  avoid- 
ing the  contact  of  all  organic  substances.  To  obtain  the  nitrate  in  rods,  fuse  the 
crystals  in  a  capsule  of  platinum  or  thin  porcelain,  and  pour  the  melted  salt  into 
proper  moukls.  Nitrate  of  Silver  must  be  preserved  in  bottles  furnished  with  ac- 
curately ground  stoppers.'*  Br. 

The  two  formulas  are  essentially  the  same ;  but  that  of  the  U.  S.  PharmacopoBia, 
1870,  is  more  detailed  and  precise,  with  two  peculiarities  which  deserve  notice.  One 
of  these  is  the  direction  to  cover  the  materials  in  the  capsule,  during  the  continuance 
of  the  reaction,  with  a  glass  funnel.  This  is  in  order  to  economise  the  nitric  acid, 
a  portion  of  which  rises  in  vapor,  and,  being  condensed  on  the  inner  surface  of  the 
funnel,  falls  again  into  the  capsule.  The  second  peculiarity  is  the  fusion  of  the  salt 
before  being  dissolved.  This  would,  from  the  phraseol<^  of  the  directions,  appear 
to  have  been  intended  to  get  rid  of  any  uncombined  nitric  acid  which  might  remain 
in  the  dry  salt  But  the  effect  is  to  decompose  any  nitrate  of  copper  that  might 
have  been  derived  from  the  silver,  which,  if  coin  be  employed,  always  contains  copper. 
The  heat  decomposes  the  nitrate  of  copper,  and  the  comparatively  insoluble  oxide 
is  formed,  which  remains  on  the  filter  when  the  mass  is  subsequently  dissolved  in  water 
and  filtered,  the  nitrate  of  silver  not  being  decomposed  by  the  heat  used. 

During  the  solution  of  silver  in  nitric  acid,  part  of  the  acid  is  decomposed  and  nitric 
oxide  is  given  off,  which  becomes  red  by  contact  with  the  atmosphere,  and  the  oxygen 
oxidises  the  silver.  This  is  taken  up  by  the  remainder  of  the  acid,  and  produces 
nitrate  of  silver  in  solution,  which,  by  due  evaporation,  furnishes  crystals  of  the  salt. 
The  silver  should  be  pure,  and  the  acid  diluted  for  the  purpose  of  promoting  its  action. 
If  the  silver  contain  copper,  the  solution  will  have  a  greenish  tint,  not  disappearing 
on  the  application  of  heat ;  and  if  a  minute  portion  of  gold  be  present,  it  will  be 
left  undissolved  as  a  black  powder.  The  acid  also  should  be  pure.  The  commer- 
cial nitric  acid,  as  it  frequently  contains  both  hydrochloric  and  sulphuric  acids,  should 
Bever  be  used.  The  hydrochloric  acid  gives  rise  to  an  insoluble  chloride,  and  the 
sulphuric,  to  the  sparingly  soluble  sulphate  of  aQver.f  For  an  account  of  the  man- 
ufacture of  nitrate  of  silver  on  the  large  scale,  see  Druggiats^  Circular^  1887,  p.  3. 

Propertiet.  Nitrate  of  silver  is  in  '*  colorless,  transparent,  tabular,  rhombic  crys- 

*The  U.S.  PharmaoopoBia,  1870,  gave  the  following.  "Take  of  Silrer,  in  small  pieces,  two 
trojyoMMces/  Nitric  Acid  tvoo  troyouneet  and  a  half;  Distilled  Water  a  tuffieient  quantity.  Mix  the 
Acid  with  a  flaidoanee  of  Distilled  Water  in  a  porcelain  capsule,  add  the  Silver  to  the  mixture, 
•ever  it  with  an  Inverted  glass  fannel,  resting  within  the  edge  of  the  capsule,  and  apply  a  gentle 
bes^  antil  the  metal  is  disralved,  and  red  vapors  cease  to  be  produced ;  then  remove  the  funnel, 
and,  increasing  the  heat,  evaporate  the  solution  to  dryness.  Melt  the  dry  mass,  and  continue  the 
heat,  Etirring  constantly  with  a  glass  rod,  until  free  nitric  acid  is  entirely  dissipated.  Dissolve  the 
melted  salt,  when  cold,  in  six  flnidounees  of  Distilled  Water,  allow  the  insoluble  matter  to  sub- 
aide,  and  deeaat  the  dear  solution.  Mix  the  residue  with  a  flnidonnce  of  Distilled  Water,  filter 
through  paper,  and,  having  added  the  filtrate  to  the  decanted  solution,  evaporate  the  liquid  until 
a  pelliele  begins  to  form,  and  set  it  aside  in  a  warm  place  to  crystalliie.  Lastly,  drain  the  crystals 
is  »  glase  funnel  until  dry,  and  preserve  them  in  a  well-stopped  bottle.  By  evaporating  the  mother- 
VBter,  mofe  crystals  may  be  obtained."  U.  S. 

I  It  is  desirable  that  pure  silver,-  f^-ee  Arom  copper,  should  be  used  in  this  process.  As  silver 
coin  always  contains  copper,  it  should  be  purified  before  being  employed.  For  this  purpose,  ac- 
•erdlng  to  the  method  of  M.  Lienau,  it  should  be  dissolved  in  nitric  acid,  and  the  solution  pre- 
cipitated by  chlorine  water,  which  throws  down  the  silver  only  in  the  form  of  chloride.  The 
precipitate  is  to  be  well  washed  with  chlorine  water,  then  dissolved  in  solution  of  ammonia,  and 
precipitated  by  dean  copper  wire.  The  silver  is  deposited  as  a  black  powder,  which,  when  washed 
vUh  ielvtion  of  ammonia,  is  perfootly  pure.  (Bee  i.  /.  P,,  18fi2,  p.  868.) 
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tals,  becoming  gray  or  grayish  black  on  exposure  to  light  in  presence  of  organic 
matter,  odorless,  having  a  bitter,  caustic  and  strongly  metallic  taste  and  a  neutral 
reaction.  Soluble  iu  0*8  part  of  water  and  in  26  parts  of  alcohol  at  15^  G.  (59^ 
F.),  in  0*1  part  of  boiling  water  and  in  5  parts  of  boiling  alcohol.  When  heated 
to  about  200''  G.  (392''  F.),  the  salt  fuses  to  a  faintly  yellow  liquid,  which,  on  cool- 
ing, congeals  to  a  purely  white,  crystalline  mass.  At  a  higher  temperature  the  salt 
is  gradually  decomposed,  with  evolution  of  nitrous  vapors.  It  should  be  kept  in  dark 
amber-colored  vials  protected  from  the  light."  U.  S.  The  solution  stains  the  skin 
of  an  indelible  black  color,  and  is  itself  discolored  by  the  most  minute  portion  of  or- 
ganic matter,  for  which  it  forms  a  delicate  test  The  affinity  of  this  salt  for  ani- 
mal matter  is  evinced  by  its  forming  definite  compounds  with  albumen  and  fibrin. 
The  solution  also  stains  linen  and  muslin  in  a  similar*  manner ;  and  hence  its  use 
in  making  the  so-called  indelible  ink.  To  remove  these  stains,  Mr.  W.  B.  Herapath 
advises  to  let  fiill  on  the  moistened  spots  a  few  drops  of  tincture  of  iodine,  which 
converts  the  silver  into  iodide  of  silver.  The  iodide  is  then  dissolved  by  a  solu- 
tion of  hyposulphite  of  sodium,  made  with  half  a  drachm  to  a  fluidounce  of  water, 
or  by  a  moderately  dilute  solution  of  caustic  potassa,  and  the  spots  are  washed  out 
with  warm  water.  They  are  taken  out  also  by  a  solution  of  two  and  a  half  drachms 
of  cyanide  of  potassium,  and  fifteen  grains  of  iodine,  in  three  fluidounces  of  water. 
Stains  on  the  skin  may  be  removed  by  the  same  reagents.  Dr.  H.  Kraetzer  recom- 
mendd  instead  of  potassium  cyanide,  a  solution  of  10  parts  sal  ammoniac  and  10  parts 
corrosive  sublimate  in  100  parts  of  water,  with  which  the  stains  are  said  to  be  re- 
moved readily  from  the  hands,  and  from  linen,  wool,  and  cotton  without  injuring  the 
fabric.  (^Archiv  d.  Pharm.^  1880,  p.  52.)  Nitrate  of  silver  is  incompatible  with  almost 
all  spring  and  river  water,  on  account  of  a  little  common  salt  usually  contained  in  it; 
with  soluble 'chlorides;  with  sulphuric,  hydrosulphuric,  hydrochloric,  and  tartaric 
acids,  and  their  salts ;  with  the  alkalies  and  their  carbonates ;  with  lime-water ;  and 
with  astringent  infusions.  It  b  sometimes  improperly  prescribed  in  pill  with  tannic 
acid,  by  which  it  is  decomposed.  Nitrate  of  silver  is  an  anhydrous  salt,  consisting 
of  one  atom  of  silver,  108,  combined  with  the  monatomic  group  NO,,  62,  character- 
istic of  nitric  acid,  =  170. 

Impurities  and  Tests.  Hydrochloric  acid  or  a  solution  of  chloride  of  sodium, 
added  in  excess  to  one  of  nitrate  of  silver,  should  throw  down  the  whole  of  the  silver 
as  a  white  curdy  precipitate  darkening  on  exposure  to  light,  and  nothing  besides. 
This  precipitate  should  be  entirely  soluble  in  ammonia.  If  not  so,  the  insoluble  part 
is  probably  chloride  of  lead.  If  the  supernatant  liquid,  afler  the  removal  of  the  pre- 
cipitate, be  discolored  or  precipitated  by  sulphuretted  hydrogen,  the  fact  shows  the 
presence  of  metallic  matter,  which  is  probably  copper  or  some  remains  of  lead,  or 
both.  The  solution,  afler  precipitation  by  hydrochloric  acid  and  filtration,  should  leave 
no  residue  when  evaporated.  A  piece  of  the  salt,  heated  on  charcoal  by  the  blow- 
pipe, melts,  deflagrates,  and  leaves  behind  a  whitish  metallic  coating.  After  all,  the 
b^t  sign  of  the  purity  of  nitrate  of  silver  is  the  characteristic  appearance  of  the 
crystals.  An  aqueous  solution  of  the  salt  yields  with  hydrochloric  acid  a  white 
precipitate  of  silver  chloride,  soluble  in  ammonia.  "  If  all  the  silver  has  been  pre- 
cipitated with  hydrochloric  acid,  and  the  filtrate  is  evaporated  to  dryness,  no  fixed 
residue  should  be  left  (abs.  of  foreign  metallic  impurities).  1  Gm.  Nitrate  of  Silver, 
when  completely  precipitated  by  hydrochloric  acid,  should  yield  0*84  6m.  of  dry 
chloride  of  silver.'*  U,  S. 

Medical  Properties  and  Vses.  When  nitrate  of  silver  in  a  pure  state  is 
brought  in  contact  with  a  living  tissue,  it  acts  as  an  escharotic.  Owing  to  the  for- 
mation of  a  dense  film  of  coagulated  albumen,  the  depth  of  its  action  is  veiy  limited ; 
the  albuminous  coating  is  at  first  white,  but  soon  becomes  blackish  owing  to  the  re- 
duction of  the  silver.  The  solution  of  the  salt  is,  if  not  too  strong,  a  local  stimu- 
lant and  astringent,  and  is  very  largely  employed,  (grs.  xx  to  fji)  in  ordinary  angina, 
or  more  concentrated  (grs.  xxx  to  fji)  in  diphtheria,  and  is  also  used  in  inflamma- 
tions of  the  urethral  and  conjunctival  mucous  membranes ;  for  the  hitter  purpose  the 
strength  should  usually  not  exceed  one  or  two  grains  to  the  ounce.  As  a  counter- 
irritant,  stimulant,  and  alterative,  or  an  escharotic  in  various  external  uloeratioiis. 
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morbid  growtbs,  etc.,  nitrate  of  silver  finds  a  very  wide  use.  It  is  largely  employed, 
also,  internally  in  iDflammations  and  ulcerations  of  the  alimentary  tract,  such  as  sub- 
acute gastritis,  pyrosis,  ulcer  of  the  stomach,  chronic  diarrhoea,  catarrh  of  the  gall 
ducts,  etc.  In  all  stomachic  diseases  it  should  be  given  half  an  hour  before  eating, 
so  as  to  reach  as  thoroughly  as  possible  the  gastric  mucous  membrane.  Dr.  Boudin, 
of  Marseilles,  employed  it  in  typhoid  fever,  and  Prof.  Wm.  Pepper  has  followed  the 
practice  with  asserted  brilliant  results.  As  it  has  been  found  in  all  the  tissues  of  the 
body,  it  is  undoubtedly  absorbed.  It  is  soluble  in  peptones,  and  is  probably  so  taken 
up,  although  some  believe  that  it  \a  converted  in  the  stomach  into  a  soluble  double 
chloride  with  sodium  or  potassium.  It  is  never  used  in  practical  medicine  to  pro- 
duce an  acute  impression  on  the  general  system,  but  for  general  effects  solely  as  a 
slowlv  acting  alterative  in  certain  nervous  affections,  especially  epilepsy  and  chronic 
spinal  inflammation,  such  as  locomotor  ataxia,  spasmodic  tabes,  tabes  dorsalis,  etc*  The 
occasional  production  of  a  slate-colored  discoloration  of  the  skin  is  a  great  drawback 
to  the  long-continued  use  of  the  nitrate,  but  it  probably  never  occurs  under  a  course 
of  the  remedy  of  less  than  two  months.  It  affects  also  the  mucous  membrane,  and, 
according  to  Dr.  Branson  (confirmed  by  Dr.  Wm.  Pepper),  an  indication  of  the  ap- 
proach of  discoloration  is  fornished  by  the  occurrence  of  a  dark  blue  line  on  the  edges 
of  the  gums,  very  simifar  to  that  produced  by  lead,  but  somewhat  darker.  When  onca 
produced,  the  discolontion  seems  to  be  permanent,  although  Dr.  L.  P.  Yandell  has 
reported  two  cases  in  which  the  discoloration  of  the  skin  disappeared  during  a  course 
of  iodide  of  potassium  for  syphilitic  disease.  (JV.  R.,  July,  1872L) 

The  doee  of  nitrate  of  sUver  (ciystals)  is  the  fourth  of  a  grain  (0*016  6m.), 
gradually  increased  to  half  a  grain  (0*03  Om.),  three  times  a  day.  For  internal 
exhibition,  tha  physician  should  always  prescribe  the  crystals,  and  never  direct  the 
fused  nitrate,  which  may  not  be  pure.  Nitrate  of  silver  should  always  be  given  in 
piU,  as  the  solution  is  decomposed  by  the  liquids  of  the  mouth.  In  the  treatment 
of  epilepsy.  Dr.  Powell  recommends  the  exhibition  at  first  of  grain  (0*065  Gm.) 
doees,  to  be  gradually  increased  to  six  grains  (0*4  Gm.),  three  times  a  day.  Its 
effects  vary  very  much,  owing  no  doubt  to  the  salt  being  more  or  less  decomposed 
by  the  substances  used  in  preparing  it  in  pill,  or  with  which  it  comes  in  contact 
in  the  stomach.  It  should  not  be  made  up  into  pill  with  crumb  of  bread,  as  thb 
contains  common  salt,  but  with  some  v^etable  powder  and  mucilage,  preferably 
powdered  sugar  of  milk  with  an  exdpient  of  glucose.  But,  as  all  organic  substances 
decompose  it  more  or  less,  M.  Y^  proposes  the  use  of  inorganic  matter,  such  as 
nitre,  or  preferably  pure  silica  obtained  by  precipitating  one  of  the  silicates  by  an 
acid,  and  washing  it.  The  least  possible  proportion  of  tragacanth  may  be  used  to 
give  adhesiveness  to  the  mass.  («7bunt.  de  Pharm.,  Mai,  1864,  p.  408.)  In  view  of 
the  ftct  that  chloride  of  sodium  is  used  with  food,  and  exists,  together  with  phos- 
phates, in  the  secretions,  and  that  free  hydrochloric  acid  and  albuminous  fluids  are 
present  in  the  stomach,  it  is  almost  certain  that,  sooner  or  later,  the  whole  of  the 
nitrate  of  silver  will  be  converted  into  the  chloride,  phosphate,  and  albuminate,  com- 
pounds far  less  active  than  the  original  salt.  The  experiments  of  Keller,  who  an- 
alysed the  fseces  of  patients  under  the  use  of  this  salt,  confirm  this  view.  Such 
being  the  inevitable  result  when  the  nitrate  is  given,  the  question  arises  how  far  it 
would  be  expedient  to  anticipate  the  change,  and  give  the  silver  as  a  chloride  ready 
formed.  Dr.  Geo.  B.  Wood  tried  the  chloride  in  large  doses,  in  two  cases  of  epilepsy, 
but  without  advantage.  According  to  Mialhe,  nitrate  of  sUver  upon  entering  the 
stomach  is  converted  into  a  soluble  and  readily  absorbable  double  chloride,  by  com- 
bining with  chloride  of  sodium  or  of  potassium. 

When  ingested  in  sufficient  dose,  nitrate  of  silver  is  a  violent  poison,  and  has 
several  times  caused  death.  The  symptoms  are  those  of  toxic  gastro-enteritis,  with 
marked  constitutional  disturbance,  especially  coma,  convulsions,  paralysis,  and  pro- 
found alteration  of  the  respiration.  The  treatment  of  the  poisoning  resolves  itself 
into  the  use  of  the  ordinary  antidotes  (common  salt,  soap,  alkalies,  eta). 

Of  Prep.  Afgenti  Nitras  Dilutus ;  Argenti  Nitras  Fusus. 

Of.  Prep.  Br.  Argenti  et  Potassii  Nitras ;  Aigenti  Oxidum. 
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ARGENTI  NITRAS  DILUTUS.  U.S.    DUuted  NUrcOe  of  Siher. 

"  Nitrate  of  Silver^  fifty  parts  ;  Nitrate  of  Potassium,  yf/^^paW^,  To  make  one 
hundred  parts.  Melt  the  salts  together  in  a  porcelain  crucible,  at  as  low  a  temper- 
ature as  possible,  stirring  the  melted  mass  well  until  it  flows  smoothly.  Then  cast 
it  in  suitable  moulds.  Keep  the  product  in  dark  amber-colored  vials,  protected  fix>m 
light."  U.S. 

ARGENTI  ET  POTASSII  NITRAS.  Br.    Nitrate  of  Silver  and 

Potamum.     [^MUigaied  Cauistic.'] 

(AB-9£N'Ti  tT  P9-TXS'SI-I  ki'tbIs.) 

'*  Take  of  Nitrate  of  SUver  1  ounce  [ay.] ;  Nitrate  of  Fotassium  2  ounces  [ay.]. 
Fuse  and  mix  thoroughly  together  in  a  capsule  of  platinum  or  thin  porcelain,  and  pour 
the  melted  mass  into  proper  moulds.     Preserve  in  bottles  carefully  stoppered."  Br. 

These  are  new  officinal  preparations.  Their  introduction  grew  out  of  the  frequent 
demand  for  a  fused  nitrate  of  silver,  which  would  not  be  so  severe  in  its  action  as 
the  pure  article.  The  manufacturers  have  been  in  the  way  of  furnishing  for  many 
years  a  *' No.  2  Lanar  Cattsttc"  which  contains  67  per  cent,  of  pure  nitrate  of 
silver ;  the  officinal  diluted  nitrate  contains  50  per  cent,  of  lunar  caustic,  whilst 
the  British  preparation  contains  but  33  per  cent. 

Properties.  Diluted  nitrate  of  silver  is  officinally  described  as  "  a  white,  hard 
solid,  generally  in  'form  of  pencils  or  cones  of  a  finely  granular  fracture,  becoming 
gray  or  grayish  black  on  exposure  to  light  in  presence  of  organic  matter,  odorless, 
having  a  caustic,  metallic  taste,  and  a  neutral  reaction.  Each  of  its  constituents 
retains  the  solubility  in  water  and  in  alcohol  mentioned  respectively  under  Argenti 
Nitras  and  Potassii  Nttras.  An  aqueous  solution  of  2  Qm.  of  Diluted  Nitrate  of 
Silver,  acidulated  with  nitric  acid,  when  completely  precipitated  by  hydrochloric  acid, 
should  yield  not  less  than  0*84  Om.  of  dry  chloride  of  silver.  The  filtrate,  sep- 
arated from  the  precipitate,  when  evaporated  to  dryness,  leaves  a  residue  which  is 
completely  soluble  in  water,  and  which  yields  a  white,  crystalline  precipitate  with  a 
concentrated  solution  of  bitartrate  of  sodium."  U.  S. 

Medical  Properties.  This  preparation  is  only  used  externally.  It  is  similar  in 
its  action  to  the  fused  nitrate,  but  less  energetic. 

ARGENTI  NITRAS  FUSUS.   K^.    Moulded  Nib-ate  of  SUver. 

(AR^fiN'Ti  Ni'TRlS  FD'St^S.) 

Argenti  Ifitras,  Br,;  Lunar  Caustio;  Lapis  Infernalis,  Argentnm  Nitricam  Fusam,  P.O.; 
Asotas  (Nitraa)  Argeotious  Fasus;  Aiotate  d' Argent  fonda,  Pierre  infemale,  Fr,;  HoUenstein,  Qe- 
sohmolsenes  Salpetersaares  Silberozyd,  (7./  Fused  Nitrate  of  Silrer. 

**  Nitrate  of  Silver,  one  hundred  parts  [or  one  ounce  av.] ;  Hydrochloric  Acid,  four 
parts  [or  sixteen  minims].  Melt  the  Nitrate  of  Silver  in  a  porcelain  capsule,  at  as 
low  a  temperature  as  possible ;  then  add  to  it,  gradually,  the  Hydrochloric  Acid, 
stir  well,  and,  when  nitrous  vapors  cease  to  be  evolved,  pour  the  melted  mass  in  suit- 
able moulds.  Keep  the  product  in  dark  amber-colored  vials,  protected  from  light" 
U.S. 

"  To  obtain  the  Nitrate  in  rods,  fuse  the  crystals  in  a  capsule  of  platinum  or  thin 
porcelain,  and  pour  the  melted  salt  into  proper  moulds.  To  form  Toughened  Ni- 
trate of  Silver  or  '  Toughened  Caustic,'  add  5  parts  of  nitrate  of  potassium  to  95 
parts  of  the  nitrate  of  silver  before  fusion.  10  grains  of  this  preparation  will  yield 
with  hydrochloric  acid  8  grains  of  precipitate,  and  the  filtrate  when  evaporated  will 
leave  a  white  residue."  Br. 

For  most  purposes  it  is  desirable  to  have  the  nitrate  of  silver  less  brittle  than 
in  its  pure  state.  Prof.  J.  L.  Smith,  of  Louisville,  Ky.,  found  ihat  this  could  be 
effected  by  adding  a  little  chloride  of  silver,  which  rendered  the  stick  tough,  with- 
out materially  impairing  its  efficiency.  Dr.  Sauibb  proposed  to  accomplish  the  ob- 
ject by  adding  40  grains  of  hydrochloric  acid,  with  half  a  fluidounoe  of  distilled 
water,  to  two  ounces  of  nitrate  of  silver,  heating  the  mixture  by  means  of  a  sand- 
bath  to  dryness,  and  then  melting  and  casting  into  moulds.  {Proc.  A.  P.  A.^  1858.) 
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This  process  has  been  adopted  in  the  present  U.  d.  Pharmaoopoela.  In  order  to  keep 
the  sticks  from  becoming  discolored  during  the  casting  process,  it  is  adyisable  to  add 
a  dilated  nitric  acid  (1  in  5)  occasionally  to  the  melted  nitrate,  and  carefully  pre- 
vent the  mass  from  becoming  overheated.  The  British  process  is  merely  the  con- 
tinuation of  that  by  which  the  nitrate  is  obtained  in  crystals.  As  the  salt  while 
melting  sinks  into  a  common  crucible,  the  fusion  is  performed  in  one  of  porcelain  or 
pktinum,  the  size  of  which  should  be  sufficient  to  hold  five  or  six  times  the  quantity 
of  the  salt  operated  on,  in  order  to  prevent  its  overflowing  in  consequence  of  the 
ebullition.  Sometimes  small  portions  of  the  liquid  are  spirted  out,  and  the  operator 
should  be  on  his  guard  against  this  occurrence.  When  the  mass  flows  like  oil,  it  is 
completely  fused,  and  ready  to  be  poured  into  the  moulds.  These  should  be  warmed, 
bat  not  greased,  as  organic  matter  would  thus  be  furnished,  which  would  partially 
decompose  the  fused  salt. 

Properties.  Fused  nitrate  of  silver,  as  prepared  by  the  above  process,  is  in  the 
form  of  hard  brittle  sticks  of  the  sise  of  a  goose- quill,  at  fint  translucent,  but  quickly 
becoming  gray  or  more  or  less  dark  ander  the  influence  of  light,  owing  to  the  re- 
duction of  the  silver,  effected  probably  by  organic  matter  or  sulphurotted  hydrogen 
eontaioed  in  the  atmosphere.  That  the  change  does  not  depend  on  the  sole  action 
of  light  has  been  proved  by  Mr.  Scanlan,  who  finds  that  nitrate  of  silver  in  a  clean 
glass  tube  hermetically  sealed  undergoes  no  change  by  exposura  to  light.  The  sticks 
oft&k  become  dark-colored  and  nearly  black  on  the  surface,  and  when  broken  across, 
exhibit  a  crystalline  fracture  with  a  radiated  surface.  Fused  nitrate  of  silver,  when 
pure,  is  wholly  soluble  in  diBtilled  water ;  but  even  fair  samples  of  the  fused  salt 
will  not  totally  dissolve,  a  very  scanty  black  powder  being  left  of  reduced  silver, 
arising  probably  from  the  salt  having  been  exposed  to  too  high  a  heat  in  fusion.  Stein 
{Sehioeiz.  Wochenschri/i /Ur  Pharmacie,  6,  10, 1877)  recommends  a  plan  for  ob- 
taining sticks  of  lunar  caustic  of  special  diameter  or  length  by  taking  a  glass  tube  or 
rod  of  required  outside  dbmeter,  and  wrapping  around  it  moistened  parohment  paper, 
pasting  the  edges,  tying  the  lower  end,  and  drying.  The  melted  lunar  caustic  is 
poured  into  the  paper  mould,  held  upright  in  a  test-tube,  and  allowed  to  cool  by 
standing.  EUutic  crayons  of  nitrate  of  silver  may  be  made  by  taking  a  laminaria 
tent  -f^th  of  an  inch  (*002  mm.)  in  diameter,  dipping  it  into  thick  mucilage,  rolling  in 
finely  powdered  lunar  caustic,  and  drying  it.  (^Fajot.)  Entirely  black  lunar  caustic 
is  sometimes  seen  in  France,  which  contains  about  2  per  cent  of  nitrate  of  potassium 
and  the  same  quantity  of  black  oxide  of  manganese.  Heller's  caustic  pencils  look 
like  ordinary  lead-pencils,  and  consist  of  long,  win  sticks  of  lunar  caustic,  encased  in 
wood ;  they  may  be  sharpened  like  lead-pencils,  and  the  point  protected  by  a  cap  to 
prevent  injury  when  not  in  use.  "  Soluble,  with  the  exception  of  about  5  per  cent. 
of  chloride  of  silver,  in  0*6  part  of  water  and  in  25  parts  of  alcohol  at  15^  C. 
(59^  F.),  in  0-5  part  of  boiling  water,  and  in  5  parts  of  boiling  alcohol.  It  is  in- 
soluble in  ether.  Whatever  is  left  undissolved  by  water  is  completely  soluble  in 
water  of  ammonia."  U.  S. 

Impiirities  and  Testa.  Fused  nitrate  of  silver  is  liable  to  contain  free  silver 
from  having  been  exposed  to  too  high  a  heat,  the  nitrates  of  lead  and  copper  from 
the  impurity  of  the  silver  dissolved  in  the  acid,  and  nitrate  of  potassium  fh)m  fraudu- 
lent admixture  or  otherwise.  Free  silver  will  be  lefl  undissolved  as  a  black  powder, 
after  the  action  of  distilled  water.  A  very  slight  residue  of  this  kind  is  hardly 
avoidable ;  but,  if  there  be  much  free  silver,  it  will  be  shown  by  the  surface  of  a 
fresh  fracture  of  one  of  the  sticks  presenting  an  unusually  dark  gray  color.  (  Chru- 
/tifon.)  The  mode  of  detecting  lead  and  copper  is  explained  under  nitrate  or  silver. 
(See  Argenti  Nitrcu.)  In  order  to  detect  nitrate  of  potassium,  a  solution  of  the 
suspected  salt  should  be  treated  with  hydrochloric  acid  in  excess,  to  remove  silver, 
and  with  sulphuretted  hydrogen,  to  throw  down  other  metals  if  they  happen  to  be 
present  The  filtered  liquid,  if  the  salt  be  pure,  will  entirely  evaporate  by  heat ;  if 
it  contain  nitrate  of  potassium,  this  will  be  left,  easily  known  by  its  properties  as  a 
nitrate.  This  impurity  sometimes  exists  in  fused  nitrate  of  silver  in  large  amount, 
varying,  according  to  different  statements,  from  10  to  75  per  cent.  According  to 
Dr.  Ghristison,  it  may  be  suspected  if  the  sticks  present  a  colorless  fracture.     Prof. 


254  Argenti  NUraa  Fu8U8%  pabt  i. 

Pollacoi  (Jaurn,  d^  Pliarm,^  4e  s^r.,  xvii.  160)  states  that  if  nitrate  of  silver,  after 
having  been  heated  in  a  porcelain  capsule  to  redness  and  cooled,  imparts  an  alkaline 
reaction  to  water,  it  contains  nitre.  The  U.  S.  Pharmacopceia  gives  the  following 
quantitative  test.  ''  A  filtered  aqaeons  solution  of  2  Gm.  of  the  salt,  acidulated  with 
nitric  acid,  when  completely  precipitated  by  hydrochloric  acid,  should  yield  1*6  Om. 
of  dry  chloride  of  silver."  U,  S,  In  the  Br.  Pharmacopoeia  the  following  method 
is  given  for  testing  fused  nitrate  of  silver  for  impurity,  without  determining  its 
nature.  *'  Ten  grains  dissolved  in  two  flnidrachms  of  distilled  water  give  with  hy- 
drochloric acid  a  precipitate,  which,  when  washed  and  thoroughly  dried,  weighs 
8*44  grains.  The  filtrate  when  evaporated  by  a  water-bath  leaves  no  residue."  If 
the  weight  of  the  precipitate  be  greater  or  less  than  here  stated,  there  must  be  some 
impurity  in  the  nitrate ;  and  any  non-precipitable  matter,  if  solid  at  the  temperature 
of  the  water-bath,  will  be  left  behind  when  the  filtrate  is  evaporated. 

Medical  Ptoperties.  Fused  nitrate  of  silver  should  be  restricted  to  external 
use.  Externally  applied,  the  fused  nitrate  acts  variously  as  a  stimulant,  vesicant, 
and  escharotic,  and  may  be  employed  either  dissolved  in  water,  or  in  the  solid  state. 
A  drachm  of  the  fused  salt,  dissolved  in  a  fluidounce  of  water,  forms  an  escharotic 
solution,  which  may  often  be  resorted  to  with  advantage.  But  fused  nitrate  of 
silver  is  most  frequently  employed  in  the  solid  state ;  and,  as  it  is  not  deliquescent 
nor  apt  to  spread,  it  forms  the  most  manageable  caustic  that  can  be  used.  When 
thus  employed,  it  is  useful  to  coat  the  caustic,  as  recommended  by  M.  Dumeril,  by 
dipping  it  into  melted  engravers'  sealing-wax,  which  strengthens  the  stick,  protects 
it  from  change,  prevents  it  from  staining  the  fingers,  and  affords  facilities  for  limit- 
ing the  action  of  the  caustic  to  particular  spots.  If  it  is  desired,  for  example,  to 
touch  a  part  of  the  throat  with  the  caustic,  it  is  prepared  by  scraping  off  the  seal- 
ing-wax with  a  penknife,  to  a  suitable  extent,  from  one  end.  Another  way  to 
strengthen  the  stick  is  to  cast  it  around  a  platinum  wire,  as  recommended  by  M. 
Chassaignac ;  or  around  a  wick  of  cotton,  according  to  the  plan  of  M.  Blatin.  By 
the  latter  plan,  when  the  stick  is  broken,  the  fragments  remain  attached.  If  the 
fused  nitrate  be  rubbed  gently  over  the  moistened  skin  until  this  becomes  gray,  it 
generally  vesicates,  causine  usually  less  pain  than  is  produced  by  cantharides.  The 
fused  nitrate  is  also  em}Hoyed  to  destroy  strictures  of  the  urethra,  warts  and  ex- 
crescences, fungous  flesh,  incipient  chancres,  and  the  surface  of  other  ulcers. 

It  is  often  of  service  lightly  applied,  either  in  concentrated  solution  or  in  stick,  to 
ulcers  in  expediting  their  cicatrisation.  It  is  very  largely  employed  in  the  local 
treatment  of  inflammations  of  the  mucous  membranes,  as  in  cystitis,  leucorrhoea, 
gonorrhoea,  conjunctivitis,  fauoitis,  laryngitis,  etc.  In  these  cases  the  strength  of 
the  solution  must  be  adapted  to  the  susceptibility  and  the  exact  condition  of  the 
membrane.  In  cases  of  intense  and  especially  specific  inflammations,  the  solution 
may  be  a  saturated  one,  the  object  being  to  destroy  the  specific  granulations :  thus, 
in  gonorrhoeal  conjunctivitis,  and  in  virulent  diphtheritic  faucitis,  even  the  solid  stick 
is  used  by  some  practitioners,  whereas  in  ordinary  conjunctivitis  the  strength  should 
rarely  be  above  one  or  two  grains  to  the  ounce,  and  in  faucitis  twenty  to  forty  grains 
to  the  ounce.  Strong  solutions  of  nitrate  of  silver  are  sometimes  used  for  the 
aborting  of  a  gonorrhoea,  but  the  treatment  is  usually  considered  dangerous,  as  liable 
to  increase  the  intensity  of  the  inflammation  if  unsuccessful.  In  the  advanced 
sta<;e8  of  gonorrhoea  a  solution  of  three  to  five  grains  to  the  ounce  may  be  injected. 

Lunar  caustic  is  also  frequently  used  as  a  topical  remedy  in  Tnrious  superficial 
inflammations.  The  method  originated  in  1820  by  Mr.  John  Higginbottom  of 
treating  erysipelas  by  the  nitrate  of  silver  still  finds  favor  with  some  of  the  profes- 
sion. Afler  thorough  washing  of  the  skin  with  soap  and  water,  and  afterwards 
with  pure  water,  and  subsequent  drying,  a  concentrated  solution  of  twenty  grains 
of  the  nitrate  of  silver  to  a  drachm  of  distilled  water  is  applied  freely  on  the 
inflamed  surface  and  beyond  it  on  the  healthy  skin  by  means  of  a  linen  mop.  In 
various  inflammations  of  the  subcellular  tissues  nitrate  of  silver  often  acts  advan- 
tageously :  thus,  applied  to  the  skin  in  sufficient  concentration  to  blacken  the  sur- 
face, it  will  sometimes  avert  a  felon  or  an  epididymitis.  It  has  been  employed  by 
injection  for  the  radical  cure  of  hydrocele)  and  in  solid  stick  applied  as  s  fine  *  ~ 
to  each  pustule  of  smallpox  upon  the  face  for  the  preTentioa  of  pittii^. 
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ARGENTI  OXIDUM.  U.S.,  Br.    Oxide  of  SUver. 

Agi  O  ;  231*4.  (AE-9»H'TI  (Jx'I-DOM.)  Ag  0  j  116-7. 

Argentam  Oxydatnm,  Argentic  Oxide;  Oxjde  d'Argent,  J^.;  Silberoxyd,  G. 

_**  Take  of  Nitrate  of  Silver,  in  crystals,  half  an  ounce  [avoirdapois]  ;  Solution  of 
Lime  three  pints  and  a  half  [Imperial  measure] ;  Distilled  Water  ten  fiaid&uneeM. 
Dissolve  the  Nitrate  of  Silver  in  four  [fluid]onnces  of  the  Distilled  Water,  and, 
having  ponred  the  solution  into  a  bottle  containing  the  Solution  of  Lime,  shake  the 
mixture  well,  and  set  it  aside  to  allow  the  deposit  to  settle.  Draw  off  the  super- 
natant liquid,  collect  the  deposit  on  a  filter,  wash  it  with  the  remainder  of  the  Dis- 
tilled Water,  and  dry  it  at  a  heat  not  exceeding  212^  (100^  G.)-  Keep  it  in  a 
stoppered  bottle."  Br. 

A  process  for  preparing  oxide  of  silver  has  not  been  adopted  in  the  present 
Pharmacopceia :  that  of  the  U.  S.  Pharmacopoeia  of  1870  is  given  below.'^ 

Oxide  of  diver  was  introduced  into  the  U.  S.  Pharmacopoeia  of  1850,  and  was 
adopted  in  the  Br.  Pharmacopoeia  from  the  Dublin.  In  the  processes  for  making  it, 
nitrate  of  silver  is  decomposed  by  potassa  or  lime,  the  oxide  being  precipitated,  and 
nitrate  of  potassium  or  nitrate  of  calcium,  as  the  case  may  be,  remaining  in  solution. 
When  thus  obtained,  the  oxide  is  an  olive-brown  powder.  If  the  potassa  used  be 
not  wholly  free  from  carbonic  acid,  the  precipitated  oxide  will  be  contaminated  with 
some  carbonate  of  silver.  According  to  Mr.  Borland,  of  London,  the  carbonate  is 
sometimes  sold  for  the  oxide.  A  third  process  for  obtaining  this  oxide  is  that  of 
Gregory,  which  consists  in  boiling  the  moist,  recently  prepared  chloride  of  silver 
with  a  very  strong  solution  of  caustic  potassa  (sp.  gr.  1*25  to  1*30),  when,  by  double 
decomposition,  oxide  of  silver  and  chloride  of  potassium  are  formed.  "  Oxide  of 
silver  should  be  kept  in  dark  amber-colored  vials,  protected  from  the  light.'* 
^  PropertieB  and  Tests.  '*  A  heavy,  dark  brownish  black  powder,  liable  to  reduc- 
tion by  exposure  to  light,  odorless,  having  a  metallic  taste  and  imparting  an  alka- 
line reaction  to  water,  ip  which  it  is  very  slightly  soluble.  It  is  insoluble  in  alco- 
hol. When  heated,  it  loses  oxygen,  and  metallic  silver  is  left  behind.  On  adding 
the  Oxide  to  hydrochloric  acid,  no  effervescence  should  take  place  (abs.  of  carbon- 
ate). 1  Gm.  of  the  Oxide,  when  treated  with  an  excess  of  hydrochloric  acid,  should 
yield  1*236  Om.  of  chloride  of  silver.  Oxide  of  silver  should  not  be  triturated 
with  readily  oxidisable  or  combustible  substances,  and  should  not  \q  brought  in 
contact  with  ammonia."  U.  8.  When  its  solution  in  nitric  acid  is  precipitated  by 
chloride  of  sodium  in  excess,  the  supernatant  liquid  is  not  discolored  by  sulphydrate 
of  ammonium.  The  non-action  of  this  test  shows  the  absence  of  most  foreign  metals, 
especially  copper  and  lead.  It  parts  with  its  oxygen  with  great  facility,  being  de- 
composed by  many  organic  substances,  causing  sulphur,  amorphous  phosphorus,  or 
tannin  to  take  fire  when  rubbed  together  with  it  <]uite  dry,  in  a  mortar. 

Medical  Properties  and  Uses.  This  oxide  has  been  proposed  as  a  substitute 
for  nitrate  of  silver,  as  having  the  general  therapeutic  virtues  of  the  latter,  without 
its  escharotic  effect,  and  objectionable  property  of  discoloring  the  skin.  Experience, 
however,  has  shown  that  it  will  tint  the  skin.  (^New  York  Med.  Joum.,  June, 
1869;  Phila.  Med.  Times,  vi.)  It  was  first  tried  as  a  medicine  by  Van  Mons 
and  Sementini.  In  1840  it  was  employed  by  Dr.  Butler  Lane,  who  considered  it 
to  act  as  a  sedative.  In  1845  the  late  Sir  James  Eyre  strongly  recommended  it  in 
his  work  on  exhausting  diseases.  Dr.  Lane  used  it  with  more  or  less  success  in 
nausea,  cardialgia,  pyrosis,  various  painful  affections  of  the  stomach  without  organic 
ksion,  dysentery,  diarrhoea,  night-sweats  without  other  obvious  affection,  dysmenor- 
rhoea,  menorrhagia,  leucorrhoea,  chronic  enlargements  of  the  uterus  attended  with 
flooding,  etc.  The  oxide  appeared  to  exert  a  peculiar  control  over  uterine  fluxes. 
Some  of  the  cases  treated  required  the  use  of  tonics,  af^er  the  curative  influence  of 
the  oxide  had  been  exerted.  The  late  Dr.  Golding  Bird  also  obtained  favorable 
effects  from  the  use  of  oxide  of  silver,  and  confirmed  to  a  certain  extent  the  results 

*  ''Take  of  Kitrate  of  Silver /our  troyouneea;  Distilled  Water  half  a  pint;  Solation  of  Potassa 
a  pint  and  a  half,  or  a  tuMcitHt  qvantitg.  Dissolve  the  Nitrate  of  SiWer  in  the  Water,  and  to  the 
solation  add  Solation  of  Potassa  so  long  as  it  prodaoes  a  precipitate.  Wash  this  repeatedly  with 
water  antil  the  washings  are  nearly  tasteless.  Lastly,  dry  the  precipitate  and  keep  it  in  a  well- 
stopped  bottle,  protected  from  the  light"  U.  S.  1870. 


256  ArgerUi  Oandum. — Armoraoise  Radix.  part  i. 

of  Dr.  Lane,  especially  as  to  its  valuable  powers  in  menorrhagia.  In  stomaob  dis- 
ease characterized  by  a  glairy  instead  of  a  watery  discharge,  Dr.  Bird  derived  not 
the  slightest  benefit  from  the  oxide,  though  he  used  it  in  thirty  cases.  In  taenia  it 
has  been  used  successfully  in  two  cases  by  Mr.  Whittel  The  dose  of  oxide  of  silver 
is  a  grain  (0065  Gm.)  twice  or  thrioe  a  day.  If  pilb  are  ordered,  thev  should  not 
be  made  with  honey,  conserve  of  roses,  or  other  excipient  containing  glucose ;  and, 
indeed,  most  organic  substances,  especially  in  a  moist  state,  deoxidise  the  oxide,  re- 
viving the  silver.  There  would  seem  to  be  need  of  great  caution  in  making  these 
pills.  Dr.  Jackson  has  recorded  a  case  in  which  pills  of  oxide  of  silver,  muriate  of 
morphia,  and  extract  of  gentian  exploded  violently  in  the  pocket  of  the  patient 
(jP.  J.  TV.,  xi.  552.)  Mr.  Ambrose  Smith  recommends,  as  among  the  best  excip- 
ients,  gum  arable,  or  this  with  a  little  syrup.  {Proc.  A.  F,  J..,  1859,  p.  308.)  The 
best  method  of  administering  is  probably  in  gelatin  capsules,  the  oxide  being  intro- 
duced in  the  form  of  a  dry  powder.  Oxide  of  silver  has  been  used  in  an  ointment, 
composed  of  from  five  to  ten  grains  to  the  drachm  of  lard,  as  an  application  to 
venereal  sores,  and  to  the  urethral  membrane  in  gonorrhoea,  smeared  on  a  bougie. 

ARMORACI^  RADIX.  Br.     Harse-radish  Boot. 

(AR-M0-RA'Cf-<£  BA'PlX.) 

"  The  fresh   root  of  Gochlearia  Armoracia,  Linn,     From   plants  cultivated  in 

Britain,  and  most  active  in  the  autumn  and  early  spring  before  the  leaves  have 

appeared."  Br.     (Nat,  Ord:  Cruciferse,  Siliquosse.^ 

Armoraoia,  Br.  18o4;  Raifort  sanvage,  Moatarde  des  Moines,  Radis  de  Cheral,  I'r./ Meerret- 
tig,  0,;  Rafano  rastioano,  It,;  Rabano  rustioano,  8p, 

Gen,  Ch,  Silicula  emarginate,  turgid,  scabrous  with  gibbous,  obtuse  valves.  Wiffd. 

Gochlearia  Armoracia,  Willd.  1^.  Plant,  ii.  451 ;  Wood  v.  Med.  Bot.  p.  400, 
t.  145.  The  root  of  this  plant  is  perennial,  sending  up  numerous  very  large  leaves, 
from  the  midst  of  which  a  round,  smooth,  erect,  branching  stem  rises  two  or  three 
feet  in  height.  The  radical  leaves  are  lance-shaped,  waved^  scolloped  on  the  edges, 
sometimes  pinnatifid,  and  stand  upon  strong  footstalks.  Those  of  the  stem  are 
much  smaller,  without  footstalks,  sometimes  divided  at  the  edges,  sometimes  almost 
entire.  The  flowers  are  numerous,  white,  pedunded,  and  form  thick  terminal 
clusters.  The  calyx  has  four  ovate,  deciduous  leaves,  and  the  corolla  an  equal 
number  of  obpvate  petals,  twice  as  long  as  the  calyx,  and  inserted  by  narrow  claws. 
The  pod  is  small,  elliptical,  crowned  with  the  persistent  stigma,  and  divided  into 
two  cells,  each  containing  from  four  to  six  seeds. 

The  horse-radish  is  a  native  of  western  Europe,  growing  wild  on  the  sides  of 
ditches,  and  in  other  moist  situations.  It  is  cultivated  for  culinary  purposes  in 
most  civilised  countries,  and  is  said  to  have  become  naturalised  in  some  parts  of 
the  United  States.     Its  flowers  appear  in  June. 

The  root,  which  is  officinal  in  its  f^h  state,  is  long,  conical  at  top,  then  nearly 
cylindrical  for  some  inches,  at  last  tapering,  whitish  externally,  very  white  within, 
fleshy,  of  a  strong  pungent  odor  when  scraped  or  bruised,  and  of  a  hot,  biting, 
somewhat  sweetish,  and  sometimes  bitterish  taste.  Its  virtues  are  imparted  to 
waler  and  alcohol.  They  depend  upon  a  volatile  oil,  which  is  dissipated  by  dry- 
ing ;  the  root  becoming  at  first  sweetish,  and  ultimately  insipid  and  quite  inert. 
Its  acrimony  is  also  destroyed  by  boiling.  The  oil  may  be  obtained  by  distillation 
with  water.  It  is  colorless  or  pale  yellow,  heavier  than  water,  very  volatile,  exces- 
sively pungent,  acrid,  and  corrosive,  exciting  inflammation  and  even  vesication  when 
applied  to  the  skin.  Uubatka  considers  it  as  identical  with  the  volatile  oil  of 
mustard.  He  combined  it  with  ammonia  and  obtained  crystals  of  thiotdnamv^ 
NH,.CS.N(C,H,)H,  which  agreed  with  that  produced  from  mustard  oil.  {Joum.  de 
Fharm,,  3e  s^r.,  v.  42.)  According  to  Outret,  only  six  parts  of  it  are  obtained 
firom  10,000  of  the  root.  Besides  this  principle,  the  fresh  root  contains,  aocording 
to  the  same  chemist,  a  bitter  resin  in  minute  quantity,  sugar,  extractive,  gum, 
starch,  albumen,  acetic  add,  acetate  and  sulphate  of  calcium,  water,  and  lignin. 
A.  Hilger  found  in  the  ashes  of  the  root  of  horse-radish,  lime,  magnesia,  potaasa,  a 
trace  of  soda  and  oxide  of  iron,  with  sulphuric,  hydrochloric,  carbonic,  phosphoric, 
and  silicic  acids  in  combination.  (^Cheni.  Centralbl,,  p.  597,  1878;  A.  J.P.^  1879, 
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p.  21.)  From  obBeiratioiis  made  by  F.  L.  Winekl«r,  it  may  be  inf^Mrred  that 
myroHie  acid  exists  in  .the  root  combiued  with  potassa,  and  that  it  is  from  the  re- 
action  between  this  acid,  myrosine,  also  existing  in  the  root,  and  water,  that  the 
Tobtile  oil  is  produced,  in  the  same  manner  as  oil  of  mustard  fW>m  mustard  seed. 
(See  Sinapu.)  Horse-radish,  when  distilled  with  alcohol,  yields  none  of  the  oil. 
(j&um.  /Ur  Prakt.  Pharm.,  xviii.  89.)  The  root  may  be  kept  for  some  time  with* 
out  material  injury,  if  burieid  in  sand  in  a  cool  place. 

It  is  said  that  if  to  the  powder  of  the  dried  root,  which  has  bov'ome  apparently 
inert,  the  emutnon  of  white  mustard  seed  contuning  myroeine  be  added,  it  reacquires 
its  original  irritant  properties ;  so  that  it  is  the  myrosine  and  not  the  myronate  of 
potassium  which  is  injured  by  drying.  Hence  the  powdered  root  may  be  aaded 
with  advantage  to  mustard  in  preparing  cataplasms,  pedilutia,  etc.  (Joum.  de  Pharm. 
€t  de  C%tm.,  xxvii.  268.)* 

Medieal  Properties  and  Vses.  Horse-radish  is  highly  stimulant,  exciting  the 
stomach  when  swallowed,  and  promoting  the  secretions,  especially  that  of  urine. 
Externally,  it  is  rubefteient.  Its  chief  use  is  as  a  condiment  to  promote  appetite 
and  invigorate  digestion ;  but  it  is  also  occasionally  employed  as  a  medicine,  par- 
ticularly in  dropsy  attended  with  enfeebled  digestion  and  general  debility.  It  has, 
moreover,  been  recommended  in  palsy  and  chronic  rheumatism,  both  as  an  internal 
and  an  external  remedy ;  and  in  scorbutic  affections  is  highly  esteemed.  GuUen  found 
advanti^  in  cases  of  hoarseness,  from  the  use  of  a  syrup  prepared  from  an  infu- 
sion of  horse-radish  and  sugar,  and  slowly  swallowed  in  the  quantity  of  one  or  two 
teaspoonfuls,  repeated  occasionally.  The  root  may  be  given  in  the  dose  of  half  a 
drachm  (I '95  Gm.)  or  more,  grated  or  cut  into  small  pieces. 

Off,  Prep.  Br,  Spiritus  Armoracise  Gompositos. 

ARNICiE  FLORE3.  U.8,    Arnica  Flcnoen. 

(ARin-giB  FLdiiX9.) 
''  The  flower  heads  of  Arnica  montaua.  Linn^.     (iVo/.  Ord,  Compositae.)**  U.  S, 

Leopard't  Bane;  Fiona  ArnSose,  P.G,/  Flenn  d'Arniqae,  Fr.;  Wohlverleiohbltttheii,  Arnica^ 

ARNICA  RADIX.   U.S.    Arnica  Boot. 

(AB'Ni-g^  ra'dIx.) 

'^  The  rhizome  and  rootlets  of  Arnica  montana.  Linn^.  (Nat.  Ord,  Compositm.)" 
Ui  S.     "  The  dried  rhizome  and  rootlets  of  Arnica  montana."  Br. 

ArnieflB  BlLizoma,^r./  Racine  d'Arniqne,  Fr,;  Arnikawanel,  0. 

Oen.  Ch.  Calyx  with  equal  leaflets  in  a  double  row.  Seed  down  haiiy,  sessile. 
Seeds  of  the  disk  and  ray  furnished  with  seed-down.     Receptacle  haiiy.     Bayne. 

Armed  montana.  Willd.  Sp.  Plant  iii.  2106  \  B.  dh  T.  158.  This  is  a  peren- 
nial, herbaceous  plant,  having  a  woody,  brownish,  horizontal  root,  from  one  to  three 
inches  long,  and  two  or  three  lines  thick,  ending  abruptly,  and  sending  forth  nu- 
merous slender  fibres  of  the  same  color.  The  stem  is  about  a  foot  high,  cylindrical, 
striated,  hairy,  and  terminating  in  one,  two,  or  three  peduncles,  each  bearing  a  flower. 
The  radical  leaves  are  ovate,  entire,  ciliated,  and  obtuse ;  those  of  the  stem,  which 
usually  consist  of  two  opposite  pairs,  are  lance-shaped.  Both  are  of  a  bright  green 
usually  consist  of  two  opposite  pairs,  are  lance-shaped.  Both  are  of  a  bright  green 
ooior,  and  somewhat  pubescent  on  their  upper  surfkce.    The  flowers  are  y^low. 

This  plant  is  a  native  of  the  mountainous  districts  of  Europe  and  Siberia,  and  is 
ibmid,  according  to  Nuttall,  in  the  northern  regions  of  this  continent,  west  of  the 
MianaBippi.    It  has  been  introduced  into  England,  and  might  no  doubt  be  cultivated 

*  The  French  Codex  contains  a  formula  for  a  compound  J^frttp  of  fforte-radtth  (Strep.  Aniiteorn 
hmiiqu€)f  ae  follows.  Scurvy  grass,  water  cress,  horse-radish  (root),  all  fresh,  of  each,.  100  parts, 
liiMkbeiia  (marsh  trefoil),  fresh,  10  parts,  bitter  orange  peel  20  parts,  canella  6  parts,,  white  wine 
400  parts,  sugar  500  parts.  Thoron^^ly  contnse  and  oomminute  the  solid  ingredients,  maoerate  for 
48  boors  with  the  wine,  and  distil  off  100  parts.  Express  and  strain  the  residue  frona  the  distilla. 
tkm,  elarify  the  liquid  with  white  of  egg,  and  strain ;  add  300  parts  sugar,  and  make  into  a  sjrup 
of  vp.  gr.  1-270  whilst  l)oiliBg ;  with  the  rest  of  the  sugar  and  sufficient  water  make  a  thick  syrup, 
mix  tl^  with  the  other  syrnp,  allow  to  oool,  then  add  the  distilled  sesenoe.  Iodi»»i  JSyn^  of 
Hvr—'TadUh  may  be  made  by  adding  one  part  of  tincture  of  Iodine  to  ninety-nine  ^arti^oC  tha 
*  syrup  aboTO. 
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in  thiB  oonntry.  The  flowen,  Imtss,  and  root  an  emfdoyed ;  but  the  floven  m 
usually  prefuired. 

Pn^ltiea.  The  whole  plutt,  vheo  fresh,  haa  a  atrong,  disagreeable  odor,  whioh 
b  apt  to  excite  ineesng,  and  is  dimioiBhed  hj  dryioe.  The  tasie  is  aorid,  biUeriah, 
and  durable.  The  dried  root  is  oylindtioal,  ooDtortea,  and  mariced  by  scan  from  the 
iosertiuD  of  the  leaves.  Water  exinots  its  Tiitnes.  The  Phannacopceia  thus 
describee  the  flowere  and  the  root. 

The  flowera  are  "  about  one  and  one-fifth  inch  (3  om.)  broad,  depressed,  ronndisb, 
consisting  of  a  Boaly  involuore  in  two  rows,  and  a  small,  flat,  hairy  remptaole,  bear- 
ing about  sixteen  yellow,  strap-shaped  ray-florets,  sod  numerous,  yellow,  five-toothed, 
tubular  disk-florets;  baviDg  slender,  sptndle-ebaped  achenee,  crowned  by  a  haiij 
pappus.     It  has  a  feeble,  aromatic  odor,  aod  a  bitter,  acrid  taste."    U.  iS. 

The  rhiiome  is  "  about  two  inehee  (5  om.)  long,  and  oue-ughth  or  one-sixth  of  aC 
inch  (3  or  4  mm.)  thick;  externally  brown,  rough  from  leaf-soars;  internally  whitish, 
with  a  rather  thick  bark,  containii^ 
a  circle  of  reein-oelis,  surrounding  the 
short  wood-wedges,  and  large,  spongy 
pith.  The  rootlets  numerous,  thb, 
fragile,  grayish-brown,  with  a  thick 
bark  containing  a  circle  cf  reein-oells. 
Odor  somewhat  aromatic ;  taste  mn- 
gently  aromatio  and  bitter."    U.  S. 

Bastiok  (P.  J.  Tr.,  x.  389)  sepa- 
rated an  alkaloid  from  the  flowos,  to 
which  he  gave  the  name  of  armeiw. 
The  arnieine  of  Wal«  (JV.  Jahrb. 
Pharm.,  13,  p.  176),  extracted  from 
both  the  root  and  the  flowers,  is  a 
different  substance;   it  ia  an  amor- 

phons  yellow   msss  of   acrid   taste, 

An>M».t.  ^^Sg^;^^^,!^'"''''^'^:  slightly  soluble  in  water,  freely  in 
aloohol  or  ether,  and  dissolving  also 
in  alkaline  solutions.  It  is  precipit&ble  from  its  aloohotio  solution  by  tannic  acid  or 
by  water.  Wali  assigns  to  arnieine  the  formula  C„H„0,;  other  chemists  that  of 
C^HuO,.  Arnieine  has  not  yet  been  proved  to  be  a  glucoside,  although  it  is  decoB- 
pwea  by  dilute  acids. 

Sigel  (1873)  obtained  from  dried  arnica  root  about  )  per  cent,  of  eesendal  oil, 
and  1  per  oent.  from  the  fresh ;  the  oil  of  the  hitter  had  asp.  gr.  of  0-999  at  18"  G. 
(64-4°  F.).  The  oil  was  foand  to  be  a  miztun  of  various  bodies,  the  prindpal  being 

the  dimethyl  ether  of  thymohj/droquinone,  C„H„  i  Qnn*  boiling  at  about  235"  C. 
(ii&°  F.),  and  with  this,  phloryl  UohutyraU  to  the  extent  of  oDe-fifth  of  the  oil, 
and  the  mef  &y{  e(&er  of  a  pA/oro/.  (i^n«»Mto^e,  2ded.,  p.  1630.)  Thewaterfrom 
which  the  oil  separates  contains  uobutyrie  add;  probably  also  a  little  aatgtiie 
and/ormie  acidt ;  but  neither  capronio  nor  oaprylio  acid,  which  had  been  pointed 
out  by  Wall.  Arnica  root  contains  inulia,  whioh  Bragendorff  extracted  from  it  to 
the  extent  of  about  10  per  cent.  (PharmacogTaphia,  2d  edition,  p.  391.) 

Hedioal  FtOpftrtiM  and  Uiea.  When  t^en  internally  in  sufficient  dose,  arnica 
acts  as  an  irritant  to  the  stomach  and  bowels,  oflen  produdng  an  emetio  and  cathar- 
tjo  effect,  and  is  said  by  Bergius  to  be  diuratio,  diapboratic,  and  emmeaagogne. 
It  is  capable  of  acting  as  a  poison  in  overdoses,  causing  burning  in  the  stomach, 
violent  abdominal  pains,  intense  headache,  and  great  nervous  dbtorbanoe,  with,  in 
some  cases,  marked  reduction  of  the  pulse-rate,  and  finally  collapse.  A  case  of 
tetanic  spasm  of  one  side,  and  ultimate  death,  under  its  use,  is  on  record ;  but 
there  ia  reason  to  doubt  whether  arnica  wss  the  real  cause  of  the  fatal  isaae.  (^Amm. 
de  T/Urap.t  1854,  p.  46-)  It  is  much  used  by  the  Germans,  who  presort  the 
flowers  and  root  with  advantage  in  amaunms,  paralysis,  and  other  nerroos  affections. 
It  is  said  io  prove  useful  in  that  disordered  condition  which  suooeeds  oonoaanoD  of 
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the  bnin  from  falls,  blows,  eto.,  and  from  tbis  droaiiiatanoe  baa  Feeeived  tbe  title 
ti^  panacea  lapworum.  It  baa  also  been  reoomroended  in  obronic  catarrh  of  tbe  old, 
intermittent  fever  and  its  seqnelaB,  dysentery,  diarrbosa,  nepbritis,  goat,  rbenmatism, 
passiTe  bemorrbages,  dropsy,  cblorosb,  amenorrbosa,  and  varions  otber  complaints, 
m  most  of  wbicb  it  seems  to  bave  been  empirically  prescribed,  and  tbe  exact  Talne 
cf  tbe  remedy  bas  not  been  determined.  Tbe  powdered  flowers  and  leaves  are  em- 
ployed as  a  sternutatory ;  and  tbe  inhabitants  of  Savoy  and  tbe  Yosges  are  said  to 
sabstitnte  tbem  for  tobacco.  They  may  be  given  in  substance  or  infnsion.  Tbe 
doee  of  tbe  powder  is  from  five  to  twenty  grains  (0*33-1*3  Om.)  frequently  re- 
peated.  Tbe  infusion  may  be  prepared  by  digesting  an  ounce  of  tbe  flowers  in  a 
pint  of  water,  of  wbicb  from  naif  a  fluidounoe  to  a  fluidounce  (15-30  C.c.)  may 
be  given  eveiy  three  hours.  It  should  always  be  strained  through  linen,  in  order 
lo  separate  the  fine  fibres,  which  might  irritate  the  throat  A  tincture  prepared 
from  tbe  flowers  is  burgely  used  in  this  country  as  a  domestic  remedy  in  sprains, 
bmisea,  etc  It  is  employed  externally.  A  tincture  of  the  root  is  now  officinal : 
this  would  be  preferable  for  internal  use.     (See  TKnehtra  Amiem  Radicis.) 

Off.  Prtp,  of  the  Flotoen.  Tinctura  Amicsd  Florum. 

C^.  Prep,  of  the  Root.  Extractum  Amicsd  Badids ;  Extractum  Amicsd  Badi- 
eis  Fluidum ;  Tinctura  AmicsB  Radicis. 

Off.  Prtp,  Br.  Tinctura  ArnicsB.    ' 

AESENIUM.     Armtic. 

Aa;  75.  (£lUSt'NI-tM.)  As;  75. 

Anmieam,  U.S.  1370;  Anennm,  Arsenlam;  Anenio,  Fr.;  Anenik,  0.;  Anenioo,  /(.,  Sp, 

This  metal  was  introduced  into  the  U.  S.  and  Dublin  Pharmacopoeias  in  1850, 
for  the  purpose  of  being  used  to  form  tbe  iodide  of  arsenic,  and  tbe  solution  of 
iodide  of  arsenic  and  mercury,  at  that  time  two  new  officinals  of  those  works.  It 
has  been  rejected  by  the  compilers  of  tbe  U.  S.  Pharmacopoeia  and  the  British. 
Tbe  Dublin  College  gave  the  following  formula. 

^  Take  of  White  Oxide  of  Arsenic'  of  Commerce  two  drachms  [2>ii5.  foei^ht']. 
Place  tbe  Oxide  at  tbe  sealed  end  of  a  bard  German  glass  tube,  of  about  half  an 
ineh  in  diameter  and  eighteen  inches  long,  and,  having  covered  it  with  about  eight 
inches  of  dry  and  coarsely  pulverized  charcoal,  and  raised  the  portion  of  the  tube 
eontaining  the  charcoal  to  a  red  heat,  let  a  few  ignited  coals  be  placed  beneath  the 
Oxide,  80  as  to  effect  its  slow  sublimation.  When  this  has  been  accomplished,  tbe 
metallic  arsenic  will  be  found  attached  to  the  interior  of  the  tube  at  its  distant  or 
cool  extremity. 

'*  In  conducting  tbis  process,  tbe  furnace  used  in  tbe  performance  of  an  oi^nic 
analysis  should  be  employed,  and  tbe  ^el  should  be  ignited  charcoal.  It  will  be 
proper  also  to  connect  tbe  open  extremity  of  the  tube  with  a  flue,  for  tbe  purpose  of 
preventing  tbe  possible  eso^e  into  tbe  apartment  of  arsenical  vapors ;  and,  with 
the  view  of  keeping  it  from  being  plugged  by  tbe  metal,  to  introduce  occasionally 
into  it,  as  tbe  sublimation  proceeds,  an  iron  wiro  through  a  cork,  fixed  (but  not  air- 
tight) in  its  open  extremity." 

In  tbe  above  process,  the  white  oxide  (arsenious  oxide)  is  reduced  by  tbe  agency 
of  ignited  cbarooal,  wbicb  attracts  the  oxygen  of  tbe  ozide,  and  revives  tbe  metal. 
On  tbe  large  scale,  metallic  arsenic  is  generally  obtained  by  beating  arsenical  pyrites 
(FeAs,FeS.)  in  earthen  tubes ;  when  tbe  metal  sublimes,  and  two  mols.  of  ferrous 
sulphide,  FeS,  are  left 

Sropertiea.  Arsenic  is  a  brittle,  crystalline  metal,  of  a  steel-gray  color,  and  pos- 
seesing  much  brilliancy  when  recently  broken  or  sublimed.  Exposed  to  tbe  air,  its 
■orface  becomes  dull  and  blackish,  its  texture  is  granular,  and  sometimes  a  little 
aealy.  Bubbed  on  tbe  bands,  it  communicates  a  peculiar  odor;  but  it  is  devoid  of 
taste.  Its  sp.  gr.  is  about  573  (5*88,  U, S.).  When  heated  to  about  ISO"" C. 
(356**  F.)  it  sublimes,  jriving  rise  to  white  vapors  having  a  garlicky  odor.*    Its 

•  The  statement  that  areenie  on  being  heeted  nifficiently  pMMs  et  onoe  into  the  sUte  of  vapor 
wKlMnit  fttting  wM  disprored  by  experiments  of  Daonington  and  Odger,  made  under  the  direction 
•r  Prof  MalM,  of  the  UniTersity  of  Virginia.  They  snooeeded  in  Aising  anenio  without  greaT 
r.  (C%eM.  iV««M,  Aug.  80, 1872.) 
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atomic  weight  is  75.  It  forms  two  oombinatioDS  witb  oxygen,  arsenions  and  arsenio 
oxides,  ASgO,  and  As^O^  respectively,  to  each  of  which  the  corresponding  add  is  known, 
and  three  with  solphur,  namely,  the  disulphide  or  realgar,  As,S, ;  the  trisnlphide  or 
orpiment,  As,S,,  corresponding  in  composition  to  arsenious  oxide ;  and  the  penta- 
sulphide,  As^S,,  corresponding  to  arsenic  oxide.  (See  Acidum  Arseniomnt;  also 
rtaHgaar  and  orpime^  in  Part  11.  of  this  work.)  Anetttc  acid  is  obtained  by 
distilling  off  a  mixture  of  twelve  parts  of  nitric  and  one  of  hydrochloiic  acid  from 
four  parts  of  arsenious  acid,  until  the  whole  acquires  the  consistence  of  a  thin 
syrup.  The  liquid  is  then  poured  into  a  porcelain  dish,  and  evaporated  at  a 
moderate  heat.  Suddenly  the  arsenic  oxide  concretes  into  an  opaque  white  masa, 
which  should  be  transferred,  while  warm,  to  a  well-stopped  bottle.  Arsenic  oxide 
id  white,  solid,  deliquescent,  and  soluble  in  six  parts  of  cold  and  two  of  bdlin)^ 
>7ater.  It  forms  several  acids,  corresponding  to  the  several  varieties  of  phosphorio 
acid,  to  which  it  bears  a  close  analogy.  With  nitrate  of  silver  it  gives  a  brick- 
red  precipitate  of  arseniate  of  silver.  As  a  poison  it  is  even  more  virulent  than 
arsenious  oxide.     It  consists  of  two  atoms  of  arsenic  and  five  of  oxygen  (Aafi^). 

Arsenic  is  much  diffused.  Besides  being  present  in  a  great  many  minerals,  it  has 
been  detected,  in  minute  proportion,  in  the  earth  of  graveyards  by  Orfila ;  in  cer- 
tain soils  and  mineral  waters  by  M.  Walchner ;  in  the  ashes  of  various  plants  by 
M.  Stein ;  and  in  various  kinds  of  mineral  coal,  as  sLk)  in  the  incrustation  formed 
in  the  boiler  of  a  sea-going  steamer,  by  M.  Daubr^e. 

ARSENII  lODIDUM.   U.  8.    Iodide  of  Arsenic. 

As  It;  454*7.  (AB'S9-Ni  I-dB'l-DttM.)  Aa  Is;  454>7. 

Anenid  lodidam,  U,  S,  1870 ;  Arsenioam  jodatam,  Araenik  jodflr,  0.;  lodare  d'Araenio,  Fr. 

"  Obtained  by  the  direct  combination  of  iodine  and  metallic  arsenium,  or  by 
evaporating  to  dryness  an  aqueous  mixture  of  arsenious  and  bydriodic  acids.'*  Br. 

<*  Iodide  of  Arsenic  shoula  be  kept  in  glass-stoppered  vials,  in  a  cool  place.'*  Thia 
iodide  was  introduced  into  the  U.  S.  Pharmacopoeia  for  the  purpose  of  being  used  in 
preparing  the  solution  of  iodide  of  arsenic  and  mercury.  It  b  made  by  the  direct 
combination  of  its  constituents,  with  the  aid  of  a  gentle  heat. 

For  U.  8.  process  of  1870  see  foot-note.*  J.  F.  Babcock  {Proc,  A,  R  A,  1875, 
p.  693^  proposes  to  make  it  by  placing  a  troyounoe  of  iodine  in  a  suitable  vessd 
with  10  or  12  fluidounoes  of  water,  and  passing  sulphuretted  hydrogen  through  until 
the  iodine  color  is  entirely  gone ;  then  filtering,  heating  the  filtrate  until  the  odor  of 
sulphuretted  hydrogen  has  been  dissipated ;  then  adding  a  quarter  of  a  troyonnce 
of  arsenious  acid,  heating  until  dissolved,  filtering,  and  evaporating  to  dryness. 
As,0,  +  6HI  =  2AsI,  +  3H,0.  Nickle*s  process  enables  the  operator  to  obtain 
the  salt  in  a  ctystalline  condition.  Arsenic  and  iodine  in  equivalent  proportions 
are  heated  together  with  carbon  disulphide  in  a  flask,  tq  which  an  upright  condenser 
is  attached,  until  the  iodine  color  disappears.  The  solution  is  then  evaporated  to 
the  crystallizing  point. 

In  the  Berichte  d,  Deutsch,  Chem,  Oes.,  2643,  1881,  may  be  found  a  process  for 
obtaining  this  salt  chemically  pure,  by  making  a  hot  solution  of  arsenious  add  in 
hydrochloric  acid,  and  mixing  it  with  a  concentrated  solution  of  iodide  of  potassium, 
whereupon  the  teriodide  separates  as  a  crystalline  powder ;  this  may  be  washed  with 
hydrochloric  acid,  sp.  gr.  1-120,  until  a  portion  of  the  washings  on  evaporation 
ceases  to  leave  a  residue  of  chloride  of  potassium. 

PropertieSi  etc.  Iodide  of  arsenic  is  an  orange  red,  crystalline  solid,  soluble  in 
3'5  parts  of  water,  wholly  volatilized  by  heat,  officinally  described  as  in  *'  glossy, 
orange  red,  crystalline  masses,  or  shining,  orange  red,  crystalline  scales,  gradually 
losing  iodine  when  exposed  to  the  air,  having  an  iodine-like  odor  and  taste,  and  a 

*  '*  Take  of  Anmlo  •ixfy  araina;  Iodine  three  hundred graine.  Rub  the  Araenio  in  a  mortar  until 
reduced  to  a  fine  powder;  then  add  the  Iodine,  and  rub  them  together  until  they  are  thoronghlj 
mixed.  Put  the  mixture  into  a  small  flask  or  a  test-tube,  looselj  stopped,  and  heat  it  rwj  gently 
until  liquefaotion  ooonrs.  Then  incline  the  yesael  in  different  directions,  in  order  that  any  portion 
of  Uie  iodine,  which  may  have  condensed  on  its  surface^  may  be  returned  into  the  melted 


Lastly,  pour  the  melted  iodide  on  a  porcelain  slab,  and,  when  it  is  cold,  break  it  into  pieoes»  and 
keep  it  in  a  well-stopped  bottle."  C,  S,  1870. 
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bentral  reaotion.  Soluble  in  3-5  parts  of  water  and  in  10  parts  of  aloohol  at  15^ 
C.  (59^  F.);  also  solnble  in  ether  and  in  disulphide  of  oarbon.  It  is  gradually  de- 
eomposed  by  boiling  water  and  by  boiling  aleohol.  By  heat  the  salt  is  completely 
volatilised.  The  aqaeoos  solution  has  a  yellow  oolor,  and,  on  standing,  gradually 
deeompoees  into  arsenions  and  hydriodic  acids.  On  passing  hydrosulphurio  aoid 
tbrougb  the  solution,  a  lemon-yellow  precipitate  is  thrown  down^  If  the  salt  be 
heated  with  diluted  nitric  add,  vapor  of  iodine  will  be  given  off."  U,  S,  It  has  a 
^^reat  tendency  to  decompose  even  at  ordinary  temperatures,  iodine  separating  and 
volatilising,  oxygen  being  absorbed  and  arsenions  acid  formed.  Iodide  of  arsenic 
as  found  in  commerce  varies  greatly  in  composition,  being  usually  deficient  in 
arsenic.  (See  Ephemeris,  vol.  it.  p.  772.)  It  has  been  used  by  Biett  as  an  ezter- 
aal  application  in  corroding  tubercular  skin  diseases.  By  the  late  Dr.  A.  T. 
Thomson  it  was  given  internally  with  alleged  advantage  in  lepra.  The  ointment 
Hsed  by  Biett  was  composed  of  three  grains  of  the  iodide  to  an  ounce  of  lard.  The 
dose  is  an  eighth  of  a  grain  (0-008  0m.)  three  times  a  day,  in  pill  or  soludon. 
Off,  Prep.  Liquor  Arsenii  et  Hydrargyri  lodidi. 

ASAFCETIDA.   U.S.,  Br.    AmfeUda. 

(Xs-^-Forq.i)^— &8-^f?$ti-d^) 
"  A  gum-resin  obtained  from  the  root  of  Ferula  Narthex,  Boissier,  and  of  Ferula 
Scorodosma,  Bentham  et  Hooker.  (^Nat.  Ord,  Umbellifersd,  Orthospermss.)*'   U.  S. 
^  A  gum-resin  obtained  by  incision  from  the  living  root  of  Ferula  Narthex,  Btnu., 
and  of  FeruU  Scorodosma,  Benth,  and  Hook.,  and  probably  other  species.**  Br, 

Afltatetida,  Br.;  Aiaf«etlda,  P.O.;  Gammi-rerinft  Aiafoetida;  Ateffitide,  AsmfcBtids, /V./ 
Stinkasant,  Teufelsdreek,  0.;  Aiiafetida,  It.;  Aaafetida,  Sp.;  Ungooseh,  Per§.f  Hilteet,  Arab. 

Gonoeming  the  genus  Ferula  there  has  been  much  dispute  by  botanists,  but  at 
present  a  much  wider  range  is  given  to  it  than  formerly.  H.  Falconer  ( Ih'ans. 
Lmn.  iSoCy  xx.  285)  separated  from  it  the  genus  Narthex^  relying  chiefly  upon 
the  distinctness  of  the  vittsd  as  characteristic,  whilst  Bunge  separated  the  genus 
Searodomna  on  account  of  the  absence  of  vitt«B.  According,  however,  to  Bentham 
and  Hooker,  the  vittsd  in  Bunge's  type  specimens  are  no  more  inconspicuous  than 
in  various  other  species  of  the  genus ;  and,  further,  the  vitta  vary  so  much  that 
BO  generic  characters  can  be  drawn  from  them.  The  genus  Ferula  is  a  very  difficult 
one  to  isharacterise  briefly,  and  for  its  description  the  reader  is  referred  to  that  of 
Bentham  and  Hooker,  Genera  Plantarum,  i.  917. 

Feruia  Ndrth^.  Bois.  Narthex  Assa/cettda.  Falconer.  Ferula  AuafcUida. 
Willd.  ^.  Plant,  i.  1413.  B.  do  T.  This  plant  was  first  described  from  actual 
observation  by  H.  Falconer,  who  found  it  near  Kashmir.  It  has  flowered  twice  in 
the  Edinburgh  Botanical  Gardens.  The  root  is  perennial,  fleshy,  tapering,  simple 
or  divided,  a  foot  or  more  in  length,  about  three  inches  thick  at  top,  where  it  is  in- 
voted  above  the  soil  with  numerous  small  fibres,  dark  gray  and  transversely  corru- 
gated on  the  outside,  internally  white,  and  abounding  in  an  excessively  fetid,  opaque, 
mQky  juice.  The  leaves,  which  spring  from  the  root,  are  numerous,  large  and 
spreading,  nearly  two  feet  long,  light  green  above,  paler  beneath,  and  of  a  leathery 
feextare.  They  are  three-parted,  with  bipinnatifid  segments  and  oblong-lanceolate, 
obtuse,  entire  or  variously  sinuate,  decurrent  lobes,  forming  a  narrow  winged  chan- 
nd  on  tkie  divisions  of  the  petiole.  From  the  midst  of  the  leaves  rises  a  luxuriant, 
berbaeeous  stem,  from  six  to  ten  feet  high,  two  inches  in  diameter  at  the  base,  sim- 
ple, erect,  round,  smooth,  striated,  solid,  and  terminating  in  a  large  head  of  com- 
poiind  umbels,  with  from  ten  to  twenty  rays,  each  surmounted  by  a  roundish  partial 
mmbel.  It  is  furnished  with  numerous  branches,  springing  from  the  axils  of  dilated 
ahffs thing  petioles.  The  flowers  are  pale  yellow,  and  the  fruit  oval,  thin,  flat^  folia- 
eeous,  and  reddish  brown.  The  plant  is  said  to  differ  in  its  leaves  and  product,  in 
Afferent  situations. 

It  is  a  native  of  Persia,  A%hanistan,  and  other  neighboring  regions ;  and  flour* 
itSbxA  abundantly  in  the  mountainous  provinces  of  Laar  and  Ghoraasan,  where  its 
jsiee  is  coUeeted.  Bums,  in  his  travels  into  Bokhara,  states  that  the  young  pUnt 
ii  eaten  with  relish  by  the  people,  and  that  sheep  crop  it  greedily. 
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Ferula  Soorodotma.  Bentham  and  Hooker.  Soorodoima  /cRttdum,  Bunge. 
Ferula  AuafoUida^  L.,  of  Boissier.  Itora  Orientalu^  ii.  994,  resembleB  in  itfl  gea- 
oral  characters  F,  NdrtheXy  but  is  not  quite  so  large ;  has  its  stem  nearly  naked  with 
the  namerous  umbels  only  at  the  top,  and  the  few  stem  leaves  lacking  the  wide  sheath- 
ing  petioles.  This  plant  was  first  discovered  by  Lehman  in  1844,  growing  in  sandy 
deserts  near  the  Sea  of  Aral.  About  twenty  years  later  it  was  found  by  Bunge 
in  Persia. 

It  is  possible  that  asafetida  is  obtained  from  several  species  of  umbelliferoua  plants, 
although  it  seems  to  be  determined  that  the  officinal  plants  yield  the  bulk  of  it.  These 
plants  do  not  agree  with  the  figures  given  by  Engelbert  Kaempfer  of  the  plant  which 
he  observed  in  1687,  and  to  which  he  gave  the  name  of  AnafoUida  DugunensU^ 
although  Falconer  considers  the  latter  plant  as  identical  with  his  Narthex  auafoetida^ 
and  Borszczon,  who  studied  F.  Soorodomna^  growing  wild  in  the  neighborhood  of  the 
Caspian  Sea,  believes  this  plant  the  same  as  that  of  Kaempfer.  It  is  very  likely  that 
the  difficulty  of  identification  b  due  to  inaccuracies  in  the  original  figure  of  Kaempfer. 
F.  Perstca  is  also  said  to  produce  an  asafetida-like  gum-iesin,  and  was  reoogniied 
by  the  Edinburgh  Pharmacopoeia. 

The  oldest  plants  are  most  productive,  and  those  under  four  years  old  are  not  con- 
sidered worth  cutting,  according  to  the  statement  of  Kaempfer  in  1687.  At  the 
season  when  the  leaves  begin  to  fade,  the  earth  is  removed  from  about  the  top  of 
the  root,  and  the  leaves  and  stem,  being  twisted  off  near  their  base,  are  throini 
with  other  v^etable  matters  over  the  root,  in  order  to  protect  it  from  the  sun. 
After  some  time  the  summit  of  the  root  is  cut  off  transversely,  and,  the  juioe  which 
exudes  having  been  scraped  off,  another  thin  slice  is  removed,  in  order  to  obtain  a 
fresh  sur&ce  for  exudation.  This  process  is  repeated  at  intervals  till  the  root 
ceases  to  afford  juice,  and  perishes.  During  the  whole  period  of  collection,  which 
occupies  nearly  six  weeks,  the  solar  heat  is  as  much  as  possible  excluded.  The 
juice  collected  from  numerous  plants  is  put  together,  and  allowed  to  harden  in  the 
sun.  Dr.  H.  W.  Bellew  visited  Kandahar  in  1872,  and  witnessed  the  oolleotion 
of  the  drug;  he  describes  the  process  essentially  as  did  Kaempfer.  The  roots 
varied  in  size  from  that  of  a  carrot  to  the  thickness  of  a  man's  leg,  and  their  yield 
from  half  an  ounce  to  two  pounds.  The  drug,  he  states,  is  very  much  adulterated. 
The  fruit  is  said  to  be  sent  to  India,  where  it  is  highly  esteemed  as  a  medicine. 
In  1884  Afghanistan  was  visited  by  Dr.  J.  E.  T.  Aitchison,  who  found  the  plains 
having  an  altitude  of  2000  to  4000  feet,  arid  and  bare  in  winter,  but  in  the  early 
summer  covered  with  a  thick  growth  of  FenUa  fcettda,  Darema  mmmoniacum^  and 
Ferula  Ocdbaniflua.  The  great  cabbage-like  heads  of  the  asafetida  plant,  repre- 
senting the  primary  stage  of  the  flower-heads  covered  over  by  the  stipules  of  its 
leaves,  are  eaten  raw  by  the  natives  as  a  sort  of  green.  In  June  the  asafetida  is 
obtained.  The  root-stock  is  first  laid  bare  to  the  depth  of  a  couple  of  inches,  those 
plants  only  which  have  not  reached  their  flower-bearing  stage  being  selected.  A 
slice  is  then  taken  from  the  top  of  the  root-stock,  which  is  immediately  covered  with 
twigs  and  clay,  forming  a  sort  of  dome,  with  an  opening  towards  the  north,  so  that 
the  sun  cannot  get  at  the  exposed  root  About  five  or  six  weeks  later  a  thick,  gummy, 
not  milky,  reddish  substance  found  upon  the  exposed  surface  of  the  root  in  more  or 
less  irregular  lumps  is  scraped  off  with  a  piece  of  iron  hoop  or  removed  with  a  slice 
of  the  root  and  at  once  placed  in  a  leather  bag.  The  asafetida  is  then  conveyed  to 
Herat,  where  it  is  adulterated  with  a  red  day  before  being  sent  into  oommeroe. 

Asafetida  is  brought  to  this  country  either  from  Indul,  whither  it  is  conveyed 
from  Bushire,  and  down  the  Indus,  or  by  the  route  of  Great  Britain.  It  some- 
times comes  in  mats,  but  more  frequently  in  cases,  the  former  containing  eigh^  or 
ninety,  the  latter  from  two  hundred  to  four  hundred  pounds.  It  is  sometimes  also 
imported  in  casks. 

Properties.  As  found  in  the  shops,  asafetida  is  in  irr^lar  masses,  softish 
when  not  long  exposed,  of  a  yellowish  or  reddish  brown  color  externally,  exhibit- 
ing when  broken  an  irregular,  whitish,  somewhat  shining  sur&oe,  which  soon  be* 
comes  red  on  exposure,  and  ultimately  passes  into  a  dull  yellowish  biown.  This 
change  of  color  is  characteristic  of  asafetida,  and  is  ascribed  to  the  influence  of 
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air  and  light  upon  its  lennoiiB  ingredient  The  maaaes  i^n»ear  aa  if  eompoaed  of 
distinct  portions  agglutinated  together,  aometimes  of  white,  almost  pearly  teara, 
embedded  in  a  darker,  softer,  and  more  fetid  paste.  Oooasionallj  the  t€ar9  are 
aepante,  though  rarely  in  the  oommeroe  of  this  country.  They  are  roundbh,  oval, 
or  irregular,  and  generally  flattened,  from  the  siae  of  a  pea  to  that  of  a  large  almond| 
sometimes  laiger,  yellowish  or  brownish  externally  and  white  within,  and  not  unlike 
ammoniac  tears,  for  which  they  might  be  mbtaken  except  for  their  odor,  which, 
however,  is  weaker  than  that  of  the  masses.  A  Tciy  fine  variety  of  asafetida  ia 
spoken  of  by  Bellew  as  being  procured  from  the  leaf-bud  in  the  centre  of  the  root. 
It  does  not  come  into  Buropean  commerce,  but  is  the  Kandahatee  Hing  of  the 
Indian  baaaars.  (P,  J.  2V.,  viii.  103.)  It  occurs  in  moist  flaky  pieces  and  tears, 
yielding  a  reddish  yellow  oil  on  pressurci  and  mostly  mixed  with  the  remains  of 
leaf-bnds. 

The  odor  of  asafetida  jb  alliaceous,  extremely  fetid,  and  traactoua;  the  taste,  bit- 
ter, acrid,  and  durable.  The  effect  of  time  and  exposure  is  to  render  it  more  hard 
and  brittle,  and  to  diminish  the  intensity  of  its  smell  and  taste,  particularly  the 
fermer.  Kaempfer  assures  us  that  one  drachm  of  the  fresh  juice  diffuses  a  more 
powerful  odor,  through  a  dose  room,  than  one  hundred  pounds  of  the  drug  aa 
usually  kept  in  the  stores.  The  color,  which  is  at  first  white,  becomes  piok,  and 
finally  the  well-known  brown,  on  exposure.  Asafetida  soflens  by  heat  without  melt* 
ing,  and  is  of  difficult  pulTcrisation.  Its  sp.  gr.  is  1*327.  (Berzdivs.)  It  is  in* 
flammable,  burning  with  a  dear,  lively  flame.  It  yielda  all  its  virtues  to  alcohol, 
and  forms  a  dear  tincture,  which  becomes  milky  on  the  additiou  of  water.  *^  At 
least  60  per  cent  of  it  should  dissolve  in  alcohol.''  tT.  S.  Macerated  in  water  it 
INTodacea  a  turbid  red  solutioD,  and,  triturated  with  that  fluid,  gives  a  white  or  pink- 
eokred  milky  emulsion  of  considerable  permaoence.  Touched  with  nitric  acid  (sp. 
gr.  1-2)  the  tear  becomes  of  an  evanescent  green  color.  When  asafetida  is  dissolved 
by  means  of  sulphuric  add  or  ammonia,  it  exhibits  a  bluish  fluorescence.  In  100 
parts,  Pdletier  found  65  parts  of  resin,  19*44  of  gum,  11*66  of  bassorin,  3*60  of 
▼olatUe  oil,  with  traces  of  add  malate  of  ealdum.  The  odor  of  the  gum-resiu 
d^iends  on  the  voiatHe  oU^  which  may  be  procured  by  distillation  with  water  or 
alcohol,  and  amounts  to  6  to  9  per  cent,  according  to  Fluckiger.  It  is  lighter  than 
water,  colorless  when  flrst  distilled,  but  becoming  ydlow  with  age,  of  an  exceed- 
ingly offensive  odor,  and  of  a  taste  at  first  flat,  but  afierwarda  bitter  and  acrid.  It 
contains,  according  to  Stenhouse,  from  15*76  to  23  per  cent  of  sulphur;  but, 
according  to  Fluckiger,  may  contain  as  much  as  25  per  cent  Hlasiwets  {Attn. 
Qkem.  vnd  Fharm,^  71,  p.  23)  condders  it  a  mixture,  in  variable  proportions,  of 
the  sulphide  and  bisulphide  of  a  compound  radical,  consisting  of  carbon  and  hydro- 
gen (C,H„).  A  persulphide  of  allyl,  which  is  sublimed  when  oil  of  mustard  is 
heated  with  persulphide  of  potasdum,  is  said  by  Wertheim  to  have  an  extremely  in- 
tense odor  of  asafetida ;  a  fact  which  justifies  the  supposition  that  it  may  be  identical 
with  the  oil  of  that  gum-resin.  (Gmelin,  ix.  377.)  The  oil  boils  at  about  138""  C. 
(280^  F.),  but  suffers  decomposition,  yielding  sulphuretted  hydrogen.  When  long 
exposed  to  the  air  it  becomes  slightly  add,  and  acquires  a  somewhat  different  odor. 
{Cftem.  Gaz.,  No.  178,  p.  108.) 

The  resin  is,  according  to  Hlasiwets  and  Barth  {Ann,  Chem,  tmd  Fkarm.,  138, 
p.  61),  a  mixture  containing  ferulaic  acid^  Cj^H^^O^,  crystdlising  in  iridescent 
needles,  and  obtained  by  predpitating  the  alcoholic  solution  with  lead  acetate,  wash- 
ing the  precipitate,  and  decomposing  it  with  diluted  sulphuric  acid.  Submitted  to 
dry  distillatiou,  the  redn  yields  umbelli/erone,  C^HgO,,  and  blue-colored  oils.  Fused 
with  caustic  potash,  ferulaic  add  yields  oxalic  acid  and  carbonic  adds,  several  acids  of 
the  fatty  series,  and  proto-catechuic  acid.  The  redn  itself  treated  in  like  manner, 
after  it  has  been  previously  freed  from  gum,  yields  resorein. 

Impnrities  and  Adnlteratiomk  Asafetida  is  probably  often  purposely  adulter- 
ated ;  it  frequently  comes  of  inferior  quality,  and  mixed  with  various  impurities, 
such  88  sand  and  stones.  Portions  which  are  very  soft,  dark  brewn,  or  blackish, 
with  few  or  no  tears,  and  indisposed  to  assume  a  red  color  when  freshly  broken, 
durald  be  rejected.    We  have  been  infonned  that  a  case  sddom  comes  without  more 
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or  le88  of  this  inferm  aaafettda,  and  of  many  it  forms  the  laiger  portion.  It  is  sold 
chiefly  for  horses.  A  factitious  substance,  made  of  gariio  jnioe  and  white  pitch  with 
a  little  asafetida,  has  occurred  in  commerce.  Asafetida  is  said  to  be  vsoaUy  mixed 
with  wheat  or  barley  flour,  or  with  earthy  matters  at  the  place  of  its  production ; 
the  impurities  sometimes  exceeding  30  per  cent  Hvngra  of  the  Bombay  baiaars 
is  a  very  stony  variety,  composed  lai^ly  of  earthy  matter. 

Asafetida  is  sometimes  kept  in  the  powdered  state ;  but  this  is  objectionable,  as 
the  drug  is  thus  necessarily  weakened  by  the  loss  of  volatile  oil,  and  is  besides 
rendered  more  liable  to  adulteration. 

Medical  Properties  and  Uses.  The  effects  of  asafetida  on  the  system  are  those 
of  a  moderate  stimulant,  antispasmodic,  efficient  expectorant,  and  feeble  laxative. 
Some  consider  it  also  emmenagogne  and  anthelmintic.  Its  volatile  oil  is  nndoutedly 
absorbed ;  as  its  peculiar  odor  may  be  detected  in  the  breath  and  the  secretions. 
As  an  antispasmodic  simply,  it  is  employed  in  the  treatment  of  hysteria,  hypo- 
chondriasis, convulsions  of  various  kinds,  spasm  of  the  stomach  and  bowels  un- 
connected with  inflammation,  and  in  numerous  other  nervous  disorders  of  a  merely 
functional  character.  From  the  union  of  expectorant  with  antispasmodic  powers, 
it  is  highly  useful  in  spasmodic  pectoral  affections,  such  as  hooping-cough  and  asthma, 
and  in  certain  infantile  coughs  and  catarrhs,  complicated  with  nervous  disorder,  or 
with  a  disposition  of  the  system  to  sink.  In  catarrhal  senilis;  in  the  secondary 
stages  of  peripneumonia  notha,  croup,  measles,  and  catarrh ;  in  pulmonary  consump- 
tion ;  in  fact,  in  all  cases  of  subacute  or  chronic  disease  of  the  chest  in  which  there 
is  want  of  due  nervous  energy,  ssafetida  may  be  occasionally  prescribed  with  advan- 
tage. In  the  form  of  enema,  it  is  useful  in  cases  of  inordinate  accumulation  of  air 
in  the  bowels,  and  also  in  the  hysteric  paroxysm,  and  other  functional  convulsionfl. 
Its  laxative  tendency  b  eenerally  advantageous,  but  must  sometimes  be  counteracted 
by  opium.   It  may  often  be  usefully  combined  with  cathartics  in  flatulent  oonstipadoa. 

It  appears  to  have  been  known  in  the  East  from  very  early  ages,  and,  notwiUi- 
standing  its  repulsive  odor,  is  at  present  much  used  in  India  and  Persia  as  a  condi- 
ment. Persons  soon  habituate  themselves  to  its  smell,  which  they  even  learn  to 
associate  pleasantly  with  the  agreeable  effects  experienced  from  its  internal  use. 
Ohildren  with  hooping-cough  sometimes  become  fond  of  it. 

The  medium  dose  is  ten  grains  (0*65  Om.),  which  may  be  given  in  pill  or  emul- 
sion. (See  MUtara  AMafoeHdat.)  The  tincture  is  officinal,  and  is  much  used.  When 
given  by  injection,  the  gum-resin  should  be  triturated  with  warm  water.  From 
half  a  drachci  to  two  drachms  (1*95-7*8  Gm.)  may  be  administered  at  once  io 
this  way.  It  may  also  sometimes  be  conveniently  given  in  the  form  of  a  supposi- 
tory. A  syrup  Ims  been  recommended,  in  which  the  fetid  odor  of  the  drug  is  ob- 
viated by  the  use  of  the  infusion  of  wild  cheny  bark.  (See  A.  J,  P.,  1871,  p.  397.)* 

Off.  Prep,  Emplastrum  Asafcetidaa ;  Mistura  AsafoetidsB ;  Pilulss  Aloes  et  Asa- 
footidBS ;  Pilulss  Asafodtidss;  PilulsB  Qalbani  Compositsd ;  Tinctura  Asafcstidas. 

Off.  Prep.  Br.  Enema  Asafcetidffi ;  Pilula  Aloes  et  Asafostidse ;  Pilula  Asa- 
foBiidss  Gompositas;  Spiritus  Ammonias  Fostidus*,  Tinctura  Asafoetidas. 

ASCLEPIAS.   U.S.    Asdepias.  [PlevLri»y  Boat:] 
<^  The  root  of  Asolepias  tuberosa.  Linn^.     (^NaL  Ord.  Asclepiadaceae.)"   ^  'SI 

Batterfly-Weed ;  Raeine  d'Asol^piade  tubereose,  FS:;   Knollige  Sohwalbenwursel,  O. 

Gen.  dh.  OaUyx  small,  five-parted.  CoroUa  rotate,  five-parted,  mostly  reflexed. 
Stamirwl  crown  (or  nectary)  simple,  five-leaved  ;  leaflets  opposite  the  anthers,  with 
a  subulate  averted  process  at  the  base.  Stigmca  with  the  five  angles  (corpuscles) 
opening  by  longitudinal  chinks.     PciUima  five  distinct  pairs.   Torrey. 

Several  species  of  Asclepias,  besides  A.  tvberotay  have  been  employed  medid- 

nally ;  and  two  of  these,  A.  Syriaca  and  A.  incamatay  were  recognued  in  the 

Secondary  Catalo<i^e  of  the  U.  S.  Pharm.  1870. 

*  J.  W.  Wood  prepares  fynip  of  asafetida  bj  diflsolying  256  gndni  oi  aeifetida  in  two  flnid- 
oances  of  glycerin  by  the  aid  or  a  gentle  heat,  and  straining.  He  then  dissolves  15  drope  oil  of 
irintergreen,  5  drops  oil  of  oSnnamon,  and  1  drop  oil  of  bitter  almond,  in  three  fluidraehms  of 
#6  per  oent.  aloobol,  and  adds  it  to  the  above,  together  with  enough  simple  ^rnm  to  iii»k«  the  wfaols 
Ineasare  one  pint.    Baoh  floidraohm  represents  two  grains  of  asafetida.   {A./.  P.,  S«pt.  1874.) 
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Asdepicu  tuberata,  Willd.  j^.  Plani.  L  1273 ;  Bigdow,  Am.  Med,  Sot.  ii.  59 ; 
Barton,  Med,  BoL  i.  239.  The  root  of  the  bulterflj-weed,  or  pleurisy  rootj  is  peren- 
nial, and  gives  origin  to  nomerons  stems,  whioh  are  ereot,  ascending,  or  procum- 
bent, roand,  hairy,  of  a  green  or  reddish  color,  branching  at  the  top,  and  about  three 
feet  in  height  The  leaves  are  scattered,  oblong-Uooeolate,  very  hairy,  of  a  rich, 
deep  green  color  on  their  upper  surface,  paler  beneath,  and  supported  usually  on 
short  footstalks.  They  differ,  however,  somewhat  in  shape  acoording  to  the  variety 
of  the  plant.  In  the  variety  with  decumbent  stems  they  are  almost  linear,  and  in 
another  Tariety  cordate.  The  beautiful  reddish-orange  colored  flowers  occur  in 
terminal  or  lateral  corymbose  umbels.  The  fruit  is  an  erect  lanceolate  follicle,  with 
flat  ovate  seeds  connected  to  a  longitudinal  receptacle  by  long  silky  hairs. 

This  plant  differs  firom  other  species  of  Asclepias  in  not  emitting  a  milky  juice 
when  wounded.  It  is  indigenous,  growing  throughout  the  United  States  from  Mas- 
sachusetts to  Gkor^a,  and  as  far  west  as  Texas,  and,  when  in  full  bloom,  in  June 
and  July,  having  a  splendid  appearance.  It  b  most  abundant  in  the  Southern  States. 
The  root  is  the  only  part  used  in  medicine.  It  is  ^*  large  and  fusiform,  dried  in 
longitudinal  or  transverse  sections;  from  one  to  six  inches  (25  to  150  mm.)  long, 
and  about  three-quarters  of  an  inch  (2  cm.)  or  more  in  thickness ;  the  head  knotty, 
and  slightly  but  distinctly  annulate,  the  remainder  longitudinally  wrinkled ;  exter- 
nally orange  brown,  internally  whitish ;  tough,  and  having  an  uneven  fracture ;  bark 
thin,  and  in  two  distinct  layers,  the  inner  one  whitish ;  wood  yellowish,  with  large, 
white,  medullary  rays ;  it  is  inodorous,  and  has  a  bitterish,  somewhat  acrid  taste ; 
when  long  kept  it  acquires  a  gra^  color."   U,  S, 

Wbon  dried,  it  is  easily  pulverised ;  and  its  taste  is  bitter,  but  not  otherwise  un- 
pleaaaut.  Mr.  K  Rhoadis  discovered  in  it  a  peculiar  principle,  which  he  obtained 
by  treating  the  cold  infusion  with  tannic  acid,  mixing  the  precipitate,  previously 
washed  and  expressed,  with  litharge,  drying  the  mixture  and  exhausting  it  with  hot 
alcohol,  and  finally  decolorizing  and  evaporating  the  alcoholic  liquor.  The  product 
was  a  yellowish  white  powder,  having  tne  taste  of  the  root,  soluble  in  ether,  and 
much  less  readily  so  in  water,  from  which  it  was  precipitated  by  tannic  acid.  Mr. 
Rhoads  also  found  evidence  of  the  existence  in  the  root  of  tannic  and  gallic  acids, 
albumen,  pectin,  gum,  starch,  a  resin  soluble  and  another  insoluble  in  ether,  fixed  oil, 
a  volatile  odorous  fatty  matter,  and  various  salts,  besides  from  30  to  35  per  cent  of 
lignia.   (A,  J,  P.,  xxxiii.  492.) 

Medical  Properties  and  XTses.  The  root  of  Asdepicu  tvherosa  is  diaphoretic 
and  expectorant,  without  being  stimulant  In  large  doses  it  is  oflen  also  cathartic 
Dr.  Pawling,  of  Norristown,  Pa.,  found  it  always,  when  freely  given,  to  diminish  the 
volume  and  activity  of  the  pulse,  while  it  produced  copious  diaphoresis  {A,  J,  P,^ 
xxxuL  496) ;  and  Dr.  Ooodbrake,  of  Clinton,  111.,  considers  it,  from  his  experience, 
■lightly  sedative  and  astringent  (  Trans,  of  Illinois  State  Med,  Soc,,  1857.)  In  the 
Southern  States  it  has  long  been  employed  by  regular  practitioners  in  catarrh,  pneu- 
monia, pleurisy,  consumption,  and  other  pectorsil  affections.  Its  popular  name  of 
pUurisy  root  expresses  the  estimation  in  which  it  is  held  as  a  remedy  in  that  disease. 
It  has  also  been  useful  in  diarrhoea,  dysentery,  and  acute  and  chronic  rheumatism. 
Dr.  Lockwood  speaks  highly  of  its  efficacy  in  promoting  the  eruption  in  exanthema- 
tons  fevers.  (Bvffalo  Med,  Joum,,  March,  1848.)  Much  testimony  might  be  ad- 
vanced in  proof  of  its  diaphoretic  powers.  It  is  said  to  be  gently  tonic,  and  has 
been  popularly  used  in  pains  of  the  stomach  from  flatulence  and  indigestion. 

From  twenty  grains  to  a  drachm  (1*3-3*9  Om.)  of  the  root  in  powder  may  be 
giyen  several  times  a  day ;  "but  as  a  diaphoretic  it  is  best  administered  in  decoction 
or  infusion,  made  in  the  proportion  of  an  ounce  to  a  quart  of  water,  and  given  in 
the  dose  of  u  teacupfiil  every  two  or  three  hours  till  it  operates.* 

*  yimid  Eaorad  of  A^Ufitu,  Mr.  £.  Khoada  prtpMfW  a  Jiutd  extract  by  moiitmiiaff  lizteaa 
ooace*  of  the  powdered  root  with  four  fluidoanoes  of  a  menstruiim  eonsistiog  of  three  pints  of 
aleohol  and  a  pint  and  a  half  of  water,  packing  the  mixture  into  a  conical  glaas  percolator,  pouring 
ra  it  the  remainder  of  the  meaatraam,  referring  the  tweire  flvidonnoee  whioh  flrat  paas,  evapor- 
atiag  the  reeidoAof  the  filtered  Uqnor  by  meana  of  a  water-bath  to  four  floidonnoea,  mixing  thit  with 
the  reeerred  Hqaor,  and  filtering  at  the  end  of  twentj-fonr  hours.  This  preparation  was  fouad 
~  by  Dr.  Pawling,  in  the  dose  of  a  fluidraohm  (8*75  Co.)  erexy  four  nonrs. 
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A8PIDIUM.  U.S.    Aspidimi.    [Jfofe  Jfem.] 

(AS-PlD'l-tM.) 

*'  The  rhizome  of  ABpidium  Filiz  mas,  Swartz,  aod  of  Aspidium  marginale,  Will- 
ienow.  {NcU.  Ord.  Filices.)"  U,  S.  The  dried  rhizome  with  the  bases  of  the  foot* 
stalks,  and  portions  of  the  root  fibres,  of  Aspidium  Filiz  mas.  Br, 

Filiz  Mas,  Br.  and  U.  S,  1870 ;  Rhisoma  FltioiSy  P.O.;  Radix  Filicis  maris,  Male  Shield  Fern; 
Fougdre  male,  Fr,;  WurmfarnwnrKel,  Woldiarnwursel^  Johanniawunel,  0,;  F^loe  maachio,  /t./ 
Heleoho,  &p. 

Gen.  uh.  Fruit  dots  roundish  or  round,  borne  on  the  backs  or  eztremities  of  free 
pinnate  veins ;  indusium  flat,  scarious,  orbicular,  or  round  kidney-shaped,  covering 
the  sporangia,  attached  to  the  receptacle  at  the  centre,  or  at  the  sinus  opening  all 
round  the  margin. 

Aspidium  Filix  mas.  Willd.  Sp.  Plant,  v.  259 ;  Smith,  Flor.  Britan. — Nephro- 
dium  FUix  mas.  Lindloj,  Flor.  Med.  619. — Polypodium  FHix  mxis.  Linn. ;  Wood  v. 
Med.  Bot.  p.  795,  t.  267.  The  male  fern  has  a  perennial,  horizontal  root  or  rhizome, 
from  which  numerous  annual  fronds  or  leaves  arise,  forming  tufts  from  a  foot  to  four 
feet  in  height.  The  stipe,  or  footstalk,  and  midrib  are  thickly  beset  with  brown, 
tough,  transparent  scales ;  the  frond  itself  is  oval-lanceolate,  acute,  pinnate,  and  of  a 
bright  green  color.  The  pinnae  or  leaflets  are  remote  below,  approach  more  nearly 
as  they  ascend,  and  run  together  at  the  summit  of  the  leaf.  They  are  deeply  divided 
into  lobes,  which  are  of  an  oval  shape,  crenate  at  the  edges,  and  gradually  diminish 
from  the  base  of  the  pinna  to  the  apez.  The  fructification  is  in  small  dots  on  the 
back  of  each  lobe,  placed  in  two  rows  near  the  base,  and  distant  from  the  edges. 
The  plant  is  a  native  of  Europe,  Asia,  and  the  north  of  Africa.  It  is  also  said  to 
have  been  found  in  some  of  the  Polynesian  islands,  and  grows  in  Canada,  following 
the  Rocky  Mountain  chain  through  Mezico,  Venezuela,  etc.,  as  far  south  as  Peru. 
In  the  Eastern  United  States  it  is  replaced  by  A.  mxirginale^  Sw.,  and  A.  Ooldianum^ 
Hook. 

A.  mxirginah.  Swartz.  (  ChoAf^s  Manual.^  Frond  ovate-oblong  in  outline  (one  to 
two  feet  long^,  pale  green  ;  pinnas  lanceolate,  from  a  broad  almost  sessile  base ;  pin- 
nules oblong,  obtuse,  crowded.  This  species  differs  from  A.  FUix  mas  chiefly  in  having 
its  fruit  dots  upon  the  margins  of  its  evergreen  fronds. 

The  revisers  of  our  Pharmacopoeia  have  perhaps  acted  prematurely  in  admitting 
Aspidium  m^rffinale,  but  it  is  probable  that  most  species  of  the  genus,  if  not  of  the 
natural  order,  are  medicinally  active.  Mr.  J.  L.  Patterson  (^A.  J.  P.^  1875)  found 
that  the  newly  recognized  A.  margirude  contained  all  of  the  active  principle  of  jL 
fSlix  m^iSj  and  Mr.  Chas.  H.  Cresslcr  has  demonstrated  the  acUvity  of  its  oleo- 
resin.  (^Ibid.,  1878.)  On  the  Pacific  slope  the  indigenous  A.  rigidum  is  locally  usfid 
against  the  tape-worm,  and  Mr.  W.  J.  Bowman  has  found  in  it  filicic  acid  and  resio. 
Popular  belief  has  long  ascribed  tasnicidal  virtues  to  our  native  Asplenium  FUfx 
foemina ;  and  the  Kaffirs  of  South  Africa  use  the  rhizome  of  Aspidium  Atha- 
manticum  under  the  name  of  inkom^nkomoj  or  unamiocom>o.  It  is  the  pannum  of 
European  commerce.  (P.  J.  Tr.,  zvl  447.) 

The  proper  period  for  collecting  the  rhizome  is  during  the  summer,  when,  according 
to  M.  Peschier,  of  Geneva,  it  abounds  more  in  the  active  principle  than  at  any  other 
season.  The  same  writer  informs  us  that  it  deteriorates  rapidly  when  kept,  and  in 
about  two  years  becomes  entirely  inert  The  rhizomes  of  other  species  of  fern  are  fre- 
quently substituted  for  the  officinal ;  and  in  the  dried  state  it  is  difficult  to  dis- 
tinguish them.  The  chaff,  together  with  the  dead  portions  of  the  rhizome  and 
stipes,  should  be  removed,  and  only  such  portions  as  have  retained  their  green  color 
should  be  used. 

Properties,  etc*  As  taken  from  the  ground,  the  rhizome  consists  of  a  long  cylindrcal 
caudez,  around  which  are  closely  arranged,  overlapping  each  other  like  the  shingles 
of  a  roof,  the  remains  of  the  lea&talks  or  stipes,  which  are  an  inch  or  two  in  length, 
from  two  to  four  lines  thick,  somewhat  curved  and  directed  upwards,  angular,  brown, 
shining,  and  surrounded  near  their  origin  from  the  rhizome  with  thin  silky  scales,  of  a 
light  brown  color.  From  between  these  remains  of  the  footstalks  emerge  numerous 
small  radical  fibres.  The  whole  rhizome,  thus  constituted,  presents  a  somewh&t  flezible, 
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eylicdrioml  tnus,  one  or  two  inobes  Otitk,  and  horn  time  iodiM  to  &  foot  or  nore  in 
iN^th.  Id  this  fonD,  however,  it  is  not  uinally  fbanil  in  oar  shops.  The  whole 
isordinarii;  broken  np  into  frag- 
menta,  coo^akug  of  the  separated 
remaina  of  the  leafstalks  beibre 
described,  with  a  small  portion 
of  the  anbatance  of  the  rbiiome 
mttadied  to  their  Iwse,  where  the; 
are  earronDded  b;  the  ailk;  soalee. 
These  fragnienta,  as  seen  in  the 
shops,  often  appear  as  if  long 
kcf^  and  are  probably,  in  ^- 
eral,  mneh  deteriorated  b;  time. 
The  following  obsemtions  are 
made  by  Geiger  in  relation  to  the 
eoUeotion  and  preeerration  of  the 
rhisomo.  The  inner  parts  of  the 
fresh  rhiaome,  and  of  the  poi^ 
tiona  of  stalk  attsohed  to  it,  are 
fleshy  and  of  a  light  yellowish-  ' 
green  oolor.  In  oolleotii^  them, 
t\\  the  blaok  discolored  portions 
should  be  cat  away,  the  fibres 
and  soales  separated,  and  only 
the  sound  green  parts  preserved. 
These  should  be  immediately  but 
oarefhllj  dried,  and  then  pulver- 
ised ;  and  the  powder  should  be 
kept  in  small  well-stopped  glass 
bottles.  The  powder  thos  pre* 
pared  has  a  pale  yellowish  oolor 
with  a  irreeniib  tinge. 

The  dried  rhiiome  is  eiter-    ""'^"^^'^  ^VST^hjS?^"'''™'"^'"' 
sally  of  a  brown  odor,  internally 

yellowish  white  or  reddish,  with  a  peculiar  but  feeble  odor  which  is  most  obyiouB  in  ttio 
powder  and  deooction,  and  a  sweetish,  bitter,  astringent,  naneeous  taste.  Microecopio 
ezamiostionshowsthBtit  is  composed  of  polyhedral,  porous-walled  cells  aod  Tsscnlar 
handles  containing  acalariform  duels:  in  A.  FUix  mas,  tea  of  these  bundles  are  ki^r 
than  the  others,  sad  are  arranged  in  a  oircle  near  to  the  surface ;  whilst  in  A.  mar^nale 
there  are  only  six  bnndlee  in  the  (nrcla.  It  has  been  analysed  by  H.  Bock,  who  gives, 
as  its  oonstituents,  Tolatile  oil,  Ssed  oil,  resin,  starch,  vegetable  jelly,  albumen,  gum, 
sugar,  tannic  and  gallio  a«nds,  peotin,  lignin,  and  various  salts.  (See  A.  J.  P.,  xziv. 
64.)  Pceohier  asoertained  that  its  aotive  properties  reside  in  the  ethereal  eztraot, 
wluah  is  the  fixed  oil  in  an  impure  state,  oontaining  volatile  oil,  resin,  ooloring  mat- 
ter, etc.  It  is  a  thiek  dark  liqnid,  with  the  odor  of  the  fern,  and  a  nanseoos,  bit- 
terish, somewhat  acrid  taste.  Pr.  E.  Luok  haa  found  in  it  a  peculiar  aoid,  which 
he  denominates  _^fine  acid,  and  has  extracted  from  the  root  two  othem  named  (an- 
Hotpuiic  and  fUeritannic  add*.  {Chem.  Oaz ,  ix.  407  and  462.)  Lnck  gave  to 
the  filicic  acid  the  formula  C„H„0,.  but  Orabowsky  showed  that  it  should  ha 
CuH„Oj,  and  that  the  add  was  in  reality  dtbtUyryl  phloroglucin,  CtH/C^H,0),0,. 
The  (upidin  of  Pavesi  is  not  entitled  to  the  name,  as,  though  it  may  contain,  it  does 
not  itadf  eonstituta  the  active  principle,  and  is  probably  little  if  at  alt  superior  to 
the  ethereal  extract. 

][«dical  PropftrtiM  and  Ums.  Hale  fern  was  used  by  the  ancients,  and  is 
mentioned  as  a  vermifuge  in  the  works  of  Dioscoridea,  Theophrastus,  Galen,  and 
nby,  and  was  also  noticed  by  some  of  the  earlier  modem  writers,  among  whom 
was  HoSnaan.  But  it  does  not  appear  to  have  been  generally  known  till  about  the 
year  1775.     Madame  Honffer,  the  widov  of  a  surgeon  in  SwitserUad,  had  pttn- 
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aallj  acquired  great  celebrity  in  the  care  of  tape-worm  by  a  eeeret  remedy.  Her 
Sttocess  was  such  as  to  attract  the  attention  of  the  medical  profeesion  at  Paris ;  and 
some  of  the  most  eminent  physicians  of  that  city,  who  were  deputed  to  examine 
into  the  subject,  having  reported  favorably  of  the  remedy,  the  secret  was  purchased 
by  the  King  of  France,  and  published  by  his  order.  The  outlines  of  her  plan  were 
to  give  a  dose  of  the  powdered  root  of  the  male  fern,  and  two  hours  afterwards  a 
powerful  cathartic,  to  be  followed,  if  it  should  not  operate  in  due  time,  by  some 
purging  salt ;  and  this  process  was  to  be  repeated,  at  proper  intervals,  till  the  worm 
should  be  evacuated.  A  (German  physician,  named  Herrenschwand,  had  used  the 
male  fern  in  a  manner  somewhat  similar,  before  Madame  Nouffer's  secret  was  known. 
The  oleoresin  of  Male  Fern  is  certainly  a  very  efficient  tsenicide,  and  has  entirely 
superseded  the  use  of  the  crude  drug.  In  overdoses  it  is  an  irritant  poison,  six 
drachms  having  caused  death.  {Lancet^  Oct.  14, 1882.)  For  the  expulsion  of  tape* 
worm,  the  patient  should  live  upon  milk  and  a  little  bread  for  one  day,  and  the  fol- 
lowing morning  take  a  full  dose  (fSss  to  f 5i)  of  the  ole<Hresin,  fasting,  and  repeat- 
ing  it  in  two  or  three  hours.  At  noon  the  patient  may  resume  the  use  of  food,  and 
in  the  evening  a  brisk  cathartic  should  be  given.  Male  fern  is  said  (with  doabtlul 
accuracy)  to  prove  more  effectual  against  the  tape-worm  of  the  Swiss  (^Bothriocepha- 
Ivs  lotus)  than  against  the  Tse$Ua  tolivan^  which  is  more  frequent  in  France  and 
England.  (Brenutr,) 

Off.  Prep.  Oleoresina  Aspidii.     Off.  I^-ep,  Br.  Extraetum  Filicis  Liquidum. 

ATROPINA.  U.S.,  Br.    Atropine. 

CiT  Hm  NOs;  389.  (&T-B9.pi'Ni)L.)  Ck  Hn  NOg;  289. 

*'  An  alkaloid  prepared  irom  Belladonna.'*   U.  S. 

Atropia ;  Atropinum,  P.  O,;  Atropine,  Fr.;  Atropin,  O. 

The  U.  S.  Pharmacopoeia  has  very  properly  omitted  the  process  for  preparing 
atropine;  for  process  of  1870  see  foot-note.'*'  The  British  procees  is  as. follows: 
"  Take  of  Belladonna  Root,  recently  dried  and  in  coarse  powder,  two  pounds  [avoir- 
dupois] ;  Rectified  Spirit  ten  pints  [Imperial  measure] ;  Slaked  Lime  one  oimee 
[av.] ;  Diluted  Sulphuric  Acid,  Carbonate  of  Potassium,  of  each,  a  sufficient  ;  Chlo- 
roform three  fluidounces ;  Purified  Animal  Charcoal  a  sufficient^ ;  Distilled  Water 
ten  fluidounces.  Macerate  the  Root  in  four  pints  [Imp.  meas.]  of  the  Spirit,  for 
twenty- four  hours,  with  frequent  stirring.  Transfer  to  a  displacement  apparatus, 
and  exhaust  the  root  with  the  remainder  of  the  Spirit  by  slow  percolation.  Add  the 
Lime  to  the  tincture  placed  in  a  bottle,  and  shake  them  occasionally  several  times. 
Filter,  add  the  Diluted  Sulphuric  Acid  in  very  slight  excess  to  the  filtrate,  and  filter 
again.  Dbtil  off  three-fourths  of  the  Spirit,  add  to  the  residue  the  Distilled  Water, 
evaporate  as  rapidly  as  possible,  until  the  liquor  is  reduced  to  one-third  of  its 
volume  and  no  longer  smells  of  alcohol ;  then  let  it  cool.  Add  very  cautiously, 
with  constant  stirring,  a  solution  of  the  Carbonate  of  Potassium  so  as  nearly  to 
neutraliie  the  add,  care,  however,  being  taken  that  an  excess  is  not  used.  Set  to 
rest  for  six  hours,  then  filter,  and  add  Carbonate  of  Potassium  in  such  quantity  that 
the  liquid  shall  acquire  a  decided  alkaline  reaction.  Place  it  in  a  bottle  with  the  Chloro- 
form ;  mix  well  by  frequently  repeated  brisk  agitation,  and  pour  the  mixed  liquids 
into  a  funnel  furnished  with  a  glass  stop  cock.  When  the  Chloroform  has  subsided, 
draw  it  off  by  the  stop-cook,  and  distil  it  on  a  water-bath  from  a  retort  connected 

•  «  Take  of  Belladonnft  Root,  in  fine  powder, /orfy^pA<  rroyonneet/  Purified  Chloroform /bur 
troyotmceM  and  a  half;  Dilated  Sulphurio  Add,  Solution  of  PotMia,  Aloobol,  Water,  each,  a  »9^ 
dent  quantity.  Mix  the  powder  with  a  pint  of  Alcohol,  and,  having  introduoed  the  mixture  into  a 
eylindrieal  percolator,  pour  alcohol  gradually  upon  it  until  sixteen  pints  have  passed.  From  the 
liquid,  thus  obtained,  distil  off  twelve  pints  of  Aloohol.  To  the  residue  add  suftcient  Diluted  Sul- 
phuric Acid  togive  it  an  acid  reaction,  and,  having  evaporated  the  liquid  to  half  a  pint,  add  an 
equal  bulk  of  Wster,  and  filter  through  paper.  To  the  nitered  liquid  add,  first  a  troyounoe  and  a 
half  of  the  Chloroform,  and  then  Solution  of  Potassa  in  slight  excess,  and  shake  the  whole  together 
at  interveJi,  for  half  an  hour.  Wheo  the  heavier  liquid  has  subsided,  separate  it,  and,  having  added 
a  troyounoe  and  a  half  of  the  Chloroform  to  the  lighter  liquid,  again  shake  them  together,  and 
separate  the  heavier  from  the  lighter  liquid  as  before.  Add  to  this  lighter  liquid  the  remainder  of 
the  Chloroform,  and,  after  agitation,  separate  the  heavier  liquid  for  the  third  time.  Mix  the 
heavier  liquids  in  a  capsule,  and  set  the  mixture  aside  until,  by  spontaaeons  evaporatlOB,  the 
Atropia  is  left  dry."   U.S.IS10. 
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with  a  oondenser.  DiasolTe  the  residae  in  warm  Rectified  Spirit ;  digest  the  aoln- 
tion  with  a  little  Animal  Charcoal ;  filter,  evaporate,  and  cool  until  colorlcfis  crystals 
are  ohtained."  Br. 

The  U.  8.  proceas  of  1870  is  a  modification  of  that  of  Prof  Procter.  (/Voc 
A.  P.  A,,  1860.)  For  discnasion  of  (his  and  other  prooesses,  see  the  U.  8.  Dis- 
pensatonTy  14lh  ed. 

The  British  process  is  a  oombination  of  the  processes  of  Mein  and  Rabouidin 
(see  14th  ed.  U.  8.  Dispensatory),  the  former  being  followed  nnlil  after  the  addition 
of  carbonate  of  potassium,  and  the  alkaloid  tbus  liberated  being  taken  up  by  chlorc^ 
form  as  in  the  latter.  The  use  of  lime  in  the  eariier  stage  of  the  proceedings  is  to 
cause  a  precipitation  of  various  substances  whieh  would  otherwise  embarrass  the 
subsequent  operations.  This  alkaloid  cannot  be  prepared  profitably  on  the  small 
scale  by  the  pharmacist,  and  for  this  reason  the  Pharmaeopoeia  furnishes  several  good 
tests  for  recognising  its  quality,  and  reirains  from  giving  a  process.  A  new  method 
for  preparing  atropine  is  given  in  Chem.  OefUraibLj  No.  Ill,  180.  (8ee  Proc.  A, 
R  A.,  1884,  p.  316.) 

Properties  and  Tests.  Atropine  is  in  '*  colorless,  or  white,  adcular  crystals, 
permanent  in  the  air,  odorless,  having  a  bitter  and  acrid  taste,  and  an  alkaline  re- 
action. 8dubl6  in  600  parts  of  water  at  W  C  (59''  F.),  and  in  35  parts  of  boiling 
water ;  very  soluble  in  alcohol ;  also  soluble  in  3  parts  of  chloroform  and  in  60 
parts  of  ether.  When  heated  to  114"^  C.  (237*2''  F.),  the  ciystals  melt,  and,  on 
ignition,  are  com|^etely  dissipated,  emitting  acrid  vapors.  Atropine  and  its  salts 
are  decomposed  and  rendered  inert  by  prolonged  contact  with  potassa  or  soda,  and, 
if  heated  with  either  of  them,  evolve  vapor  of  ammonia.  A  solution  of  Atropine, 
or  of  any  of  its  salts,  when  applied  to  the  eye,  strongly  dilates  the  pupil. 

"  With  sulphuric  add  Atropine  yields  a  coloriess  solution,  which  is  neither  col- 
ored by  nitric  acid  (abs.  of  and  difference  from  morphine),  nor  at  once  by  solution 
of  bichromate  of  potassium  (abs.  of  and  difference  from  strychnine),  though  the 
latter  reagent,  by  prolonged  contact,  causes  the  solution  to  turn  green.  On  heating 
this  green  solution,  diluted  with  a  little  water,  to  boiling,  a  pleasant  odor,  recalling 
that  of  roses  and  orenge  flowers,  is  developed.  The  aqueous  solution  of  Atropine, 
or  of  any  of  its  salts,  is  not  precipitated  by  testpsolution  of  platinic  chloride  (differ- 
ence from  most  other  alkaloids).  With  chloride  of  gold  it  yields  a  precipitate 
which,  when  recrystallised  from  boiling  water  acidulated  with  hydrochloric  acid, 
is  deposited  on  cooling  (rendering  the  liquid  turbid),  in  minute  crystals,  forming  a 
dull,  lustreless  powder  on  drying  (difference  from  hyoscyamine)."   IL  S. 

It  is  inflammable,  giving  off  an  odor  like  that  of  benaoio  acid,  and,  when  burned 
in  the  open  air,  leaving  no  residue.  By  dbtilling  it  with  1[>ichromate  of  potassium 
and  sulphuric  add,  Dr.  E.  Pfeiffer  succeeded  in  obtaining  crystals  of  bensoic  add 
and  propylamine.  (A.  J.  P.,  1864,  p.  226.)  Dr.  Kraut,  bv  heating  it  with  baryta 
watw,  succeeded  in  obtaining  a  peculiar  acid  and  peculiar  base,  the  former  of 
which  he  calls  tropic  aeid,  C^H,.0,,  melting  at  117^  C,  and  oxidizable  by  dilute 
potasdnm  permanganate  to  bitter  almond  oil  and  bensoic  add,  and  the  latter  tropine^ 
C,H„NO,  melting  at  62''  C.  (Ibid.j  p.  232.)  Ladenburg  {Ber.  Chem.  Ges.,  12, 
942,  and  13, 104)  has  succeeded  in  effecting  the  synthesis  of  atropine  from  these 
two  constituents,  which  when  heated  over  a  water-bath  in  the  presence  of  dilute 
hydrochloric  acid,  unite  to  form  the  alkaloid.  It  is  said,  moreover,  that  when  a  little 
of  it,  dissolved  in  a  few  drops  of  sulphuric  add,  is  heated,  an  odor  is  given  out  resem- 
hfiii^  that  of  orange  flowers.  {A.  J.  P.,  Maroh,  1864,  p.  112.)  Hinterberger  states 
that  an  alcoholic  solution  of  atropine,  when  cyanogen  is  passed  through  it,  assumes  a 
bkiod-red  color,  and,  on  spontaneous  evaporation,  depodts  a  red,  syrupy  liquid  insol- 
uble in  water.  {Omelin.')  The  detection  of  atropine,  in  small  quantity,  is  a  matter  of 
great  difficulty ;  the  best  test  is  the  physiological,  which  condsts  in  placing  the 
suspected  liquid  in  the  eye  of  a  cat,  or  other  animal,  when,  if  the  alkaloid  be 
present,  dilatation  of  the  pupil  will  occur.  According  to  Brunner,  the  best  chemi- 
cal test  is  the  aromatic  smell,  which  is  produced  by  adding  this  alkaloid  and  a  little 
water  to  a  hot  mixture  of  sulphuric  acid  and  bichromate  of  potassium  or  molybdate 


270  Atropincu  pabt  i. 

of  ammonium.  (P.  J,  Tr.^  i?.  385.)  For  further  iuformaiion  see  BdLadonna;* 
alflo,  A.  J.  R,  1884,  pi  206. 

Hedical  Properties  and  Uses.  The  local  and  general  effects  of  atropine  on 
the  system  are  precisely  those  of  belladonna.  It  is,  however,  more  speedy  in  itp 
operation,  probably  in  oonsequenoe  of  its  easier  absorption.  Thus,  the  poisonous 
action  of  belladonna  is  seldom  experienced  in  less  than  half  an  hour,  while  that  of 
atropine  shows  itself  violently  in  fifteen  or  twenty  minutes.  The  most  prominent 
effects  from  small  remedial  doses  are  dryness  and  stricture  of  the  throat,  and 
slight  uneasiness  of  the  head,  with  confusion  or  giddiness ;  from  somewhat  larger 
doses,  dilatation  of  the  pupil,  some  dimness  of  vision,  frontal  headache,  hurried 
respiration,  slight  delirium,  flushed  face,  and  sometimes  a  scarlet  rash.  Afler  poi- 
sonous doses,  the  above  symptoms  occur  in  a  more  aggravated  form.  Two  distinct 
stages  of  the  poisoning  can  usually  be  noted.  At  first  there  is  great  dimness  or 
total  temporary  loss  of  vision,  excessive  dilatation  of  the  pupil,  h^ache,  delirium, 
which  Lb  always  talkative  and  may  be  violent,  an  enormous  increase  in  the  frequency 
of  the  pulse,  which  is  also  small  and  hard,  and  an  elevation  of  the  bodily  temper- 
ature, and  decided  increase  of  the  rate  of  respiration.  Subsequently  the  second 
stage  develops,  and  paralytic  symptoms  set  in:  the  delirium  gives  way  to  stupor, 
restlessness  to  paralytic  weakness,  the  pulse  becomes  very  feeble,  the  surface  cold, 
the  respirations  grow  more  and  more  shallow,  and  death  from  failure  of  both  respi* 
ration  and  circulation  occurs. 

In  some  instances  violent  convulsions  have  occurred ;  nausea  and  vomiting,  and 
even  diarrhoea,  are  occasionally  produced.  The  atropine  is  eliminated  by  the  kidneys^ 
and  may  produce  increased  diuresis,  but  usually  there  is,  in  cases  of  poisoning, 
retention  of  urine  from  vesical  paralysis.     The  increase  of  the  heart's  action  by  atro- 

Eine  is  chiefly  due  to  its  paralysing  the  peripheral  vagi,  the  inhibitory  nerves  of  the 
eart ;  the  final  cardiac  failure  which  takes  place  when  poisonous  doses  have  been 
taken  is  apparently  the  result  of  a  direct  depressant  action  on  the  heart-muscle.  Upon 
the  vaso-motor  centres  atropine  in  a  moderate  dose  acts  as  a  stimuUnt,  Uiereby 
causing  a  great  rise  of  the  arterial  pressure.  After  poisonous  doses  the  primary 
vaso-motor  spasm  is  followed  by  dilatation  of  the  vessels,  and  great  fall  of  the  arterial 
pressure.  Upon  the  spinal  cord  it  acts  as  a  powerful  stimulant.  Hence  the  vio- 
lent convulsions  which  are  sometimes  seen  in  belladonna  poisoning.  Usually  this 
effect  is  more  or  less  completely  masked  by  the  paralysis  of  the  motor  nerves,  which 
is  one  of  the  most  marked  effects  of  the  poison ;  upon  the  afferent  nerves  the 
poison  seems  to  have  but  little  influence.  On  all  non-striated  muscle  atropine  exerts 
a  very  powerful  influence,  and  it  is  probable,  although  not  certain,  that  whilst  in 
poisonous  amount  it  lessens  and  finally  paralyzes  intestinal  movements  by  a  direct 
action  upon  the  muscular  coats,  in  small  doses  it  increases  peristalsis  by  paralynng 
the  inhibitory  nerves  which  control  this  intestinal  function.  The  action  of  the  drug 
upon  the  respiratory  centres  is  a  very  important  one,  atropine  being  in  moderate 
doses  the  most  powerful  persistent  stimulant  to  the  respiratory  centre  known.  The 
asphyxia  of  belladonna  poisoning  is  certainly  in  large  measure  due  to  the  paraljns 
of  the  nerve-trunks,  which  the  poison  produces,  although  it  is  also  probable  that  the 
first  period  of  excitation  of  the  respiratory  centres  is  followed  by  one  of  depression. 
Atropine  chiefly  depends  for  its  therapeutic  powers  upon — 1st,  its  sedaUve  actioa 
upon  the  peripheral  nerves ;  2d,  its  stimulant  action  on  the  respiratory  centres ;  3d,  its 
influence  upon  the  heart  and  vaso-motor  centres.  B^  virtue  of  its  first-menUoned 
power  it  is  useful  in  spasmodic  diseases,  such  as  hooping-cough,  dysmenorrhoea,  local 
spasms,  etc.  As  the  action  is  upon  the  nerve-trunks,  the  remedy  is  much  more  effec- 
tive when  it  can  be  applied  locally,  as  by  atomization  in  hooping-cough  and  asthma, 
or  by  hypodermic  injection  in  wry  neck.  As  atropine  has  some  influence  upon  the 
afferent  nerve,  it  has  some  power  of  relieving  pain  ;  but  for  this  action  to  be  marked, 

*  For  the  behavior  of  atropine  nnder  the  influence  of  an  eleotrlo  current,  see  P.  J.  TV.,  1S70, 1. 
244. 

It  is  stated  by  H.  Bullot  that  if  to  an  aqueous  solution  of  atropine  acidulated  with  solphurie 
acid  an  aqueous  solution  of  picric  acid  be  added,  a  precipitate  will  not  form  with  good  Bnglish 
atropine;  with  that  obtained  by  the  method  of  Simon,  there  will  be  a  reiy  slight  praoipitat*; 
with  the  German  alkaloid,  an  abundant  yellow  precipitate. 
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direct  application  is  necesBary.  On  aoooant  of  its  inflaenee  upon  respiration,  it  is 
inydnable  in  narcotic  poisonings  and  other  bodily  conditions  with  failure  of  the 
function.  In  shock  and  other  similar  states  in  which  vaso-motor  paralysis  is  an  im- 
portant part  of  the  morbid  condition,  it  is  a  very  useful  stimulant.  On  account  of 
the  paralyzing  influence  which  it  has  upon  the  inhibitory  intestinal  nerves,  atropine 
may  be  used  as  an  adjuvant  to  more  decided  laxatives. 

On  the  glandular  system  atropine  exerts  a  decided  influence ;  its  eflect  upon  the 
safivary  and  perspiratory  glands  being  at  present  best  understood.  The  remarkable 
action  which  it  has  in  checking  the  functional  activity  of  these  glands  is  probably 
exerted  through  the  nervous  system,  for  in  Keuchel's  experiments  it  was  distinctly 
proved  tbat  the  chorda  tympani  nerve,  excitation  of  which  normally  provokes  sali* 
vation  in  atropine  poisoning,  is  paralysed.  In  a  case  recorded  by  Dr.  James  Andrew 
two-thirds  of  a  grain  of  atropine  occasioned  the  most  alarming  symptoms,  which  con- 
tinued for  several  days  (^Ed.  Month,  Joum.  of  Med,  Sci ,  xiv.  34)  ;  and  a  lady,  under 
the  care  of  M.  Roux,  of  Brignolles,  took  somewhat  more  than  a  grain,  with  the  same 
alarming  symptoms  (JLnn.  de  ThSrap.,  1861,  p.  14) ;  though,  in  both  cases,  recovery 
took  place  under  treatment.  In  a  child  three  years  old  less  than  half  a  grain  was 
followed  by  similar  dangerous  symptoms,  and  the  same  favorable  result.  (^Med.  Time$ 
and  Gaz,y  Dec.  1850,  p.  601.)  A  solution  of  atropia  dropped  into  the  eye  produces 
dilatation  of  the  pupil  after  ten  or  fifteen  minutes,  without  causing  congestion  or  in- 
flammation ;  and  the  dilatation  will  usually  continue  for  three  or  four  days.  Some- 
times it  is  said  that  the  dilatation  is  followed  by  contraction  of  the  pnpil,  especially 
when  the  dose  is  large.  The  alkaloid  also  produces  its  characteristic  constitutional 
effects  when  applied  to  the  skin  denuded  of  the  epidermis,  or  to  a  mucous  mem- 
brane, as  of  the  rectum,  vagina,  etc.,  and  especially  when  injected  into  the  subcuta- 
neous areolar  tissue.  The  remedies  for  its  poisonous  operation  are  the  same  as  those 
for  belladonna ;  the  most  prominent  being  evacuation  of  the  stomach,  cold  applica- 
tions to  the  head,  the  preparations  of  opium  internally,  and  stimulants  when  the 
strength  is  failing.  As  the  value  of  atropine  in  opium  poisoning,  which  seems  un- 
questionable, is  due  to  its  influence  on  the  respiratory  centres,  it  is  far  from  certain 
that  opium  is  of  at  all  proportionate  advantage  in  poisoning  by  belladonna,  etc.  The 
officinal  compound  solution  of  iodine  has  been  given  as  a  chemical  antidote  to 
atropine,  and  with  asserted  advantage.  It  acts  by  forming  an  insoluble  compound 
with  the  alkaloid.  (See  Belladonna,) 

Atropine  may  be  used  internally  for  all  the  purposes  for  which  belladonna  is 
given ;  and  it  is  very  largely  used  as  a  local  remedy,  for  application  to  the  eye, 
or  to  the  surface  of  the  body,  or  for  subcutaneous  injection ;  and  for  these  pur- 
poses it  has  the  advantage  over  the  ordinary  preparations  of  belladonna,  of  greater 
precision  of  dose,  quicker  action,  and  greater  neatness  and  cleanness.  In  ptyalism  and 
in  colliquative  sweats  the  most  prompt  effects  can  be  obtained  from  the  hypodermic 
use  of  atropine.  The  hypodermic  dose  of  atropine  may  be  set  down  as  the  one- 
hundredth  of  a  grain,  the  dose  by  the  mouth  as  the  one-seven ty-fiA^h  of  a  grain, 
although  in  serious  cases  these  amounts  may  be  much  exceeded.  Thus,  in  some 
cases  of  opium  poisoning,  one-twentieth  of  a  grain  (0*003  Gm.)  may  be  exhibited 
at  once.  On  the  other  hand,  in  susceptible  persons,  one-hundredth  of  a  grain 
(0*0006  Om.)  will  produce  decided  dryness  of  the  throat,  and  the  one-fiftieth  of  a 
grain  (0*0012  Gm.)  is  alleged  to  have  caused  toxic  symptoms.  As  the  atropine 
itself  is  insoluble,  tne  sulphate  should  always  be  preferred!  For  application  to  the 
sound  skin,  the  form  of  ointment  is  most  convenient.  This  may  be  made  by  rubbing 
a  grain  of  the  alkaloid  first  with  four  minims  of  alcohol,  and  then  with  a  drachm  of 
la^.  Glycerin  and  olein  also  have  been  recommended  as  vehicles  of  atropine  for 
external  use,  and  may  be  incorporated  with  it  in  the  same  proportion. 

When  solution  of  sulphate  of  atropine  is  used  for  dilating  the  pupil,  it  may  be 
either  dropped  into  the  eye  within  the  lower  lid,  or  may  be^ntroduced  on  small  slips 
(k  paper  previously  saturated  with  the  solution  and  dried,  or,  what  is  still  more  conve- 
iiient,  by  means  of  minute  circular  disks  of  gelatin,  made  by  mixing  the  solution 
with  gelatin  and  evaporating  so  as  to  procure  a  thin  film,  which  is  to  be  cut  into  cir- 
cular pieces.  These  have  the  advantage  over  paper  that  they  do  not  require  to  be 
sobsequently  removed  from  the  eye. 
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The  external  use  of  atropine  is  not  without  danger,  unless  great  caution  be  ob- 
served. A  case  is  on  reoord  in  which  an  ointment  composed  of  three  grains  of  the 
sulphate  and  two  drachms  of  kird,  applied  upon  a  vesTcated  surface  on  the  neck,  pro- 
duced in  a  few  minutes  the  most  Tiolent  symptoms  of  belladonna  poisoning,  ending 
in  death  in  two  hours.  (Ann,  de  TlUrap.,  1867,  p.  9.)  The  solution  of  atropine  or 
its  salts  is  very  apt  to  have  developed  in  it  a  fongous  growth  with  consequent  de> 
composition  of  the  alkaloid. 

The  physiological  action  of  fropine  h^droMoraie  has  been  partially  investigated 
by  Dr.  H.  G.  Beyer.  (Med,  New9^  Aug.  27, 1887.)  He  concludes  that  it  gives  rise 
to  vaso-motor  constriction  by  exciting  the  vaso-motor  constrictors,  and  that  some  tere- 
bene  causes  vaso-motor  dilatation  by  exciting  vaso-motor  dilator  nervous  elements. 

Off,  Prep,  Br,  Atropinso  Sulphas ;  Unguentnm  Atropinsa. 

ATROPINiE  SULPHAS.  U.S.,  Br.    Sulphate  of  Atrapme* 

(iT-BQ-Pf'NJB   St^LTHlS.) 

(CiT  His  NOs)s9  Hi  8O4  ;  676.  Cm  H«  Ns  0|,  HOSOt;  838. 

Salphate  of  Atropia;  Atropinnm  Salfarionra,  P,0,f  Sulfate  d'Atropiaey  JV./  SohwvfelBaiirei 
Atropin,  0. 

''Take  of  Atropine  one  hundred  and  twenty  grains;  Dbtilled  Water  four  fluid- 
drachms  ;  Diluted  Sulphuric  Acid  a  sufficiency.  Mix  the  Atropine  with  the  Water 
and  add  the  Acid  gradually,  stirring  them  together  until  the  alkaloid  is  dissolved, 
and  the  solution  is  neutral.  Evaporate  it  to  dryness  at  a  temperature  not  exceeding 
100^  (37.8^  C.\"  Bt. 

The  U.  S.  Pharmacoposia  gives  no  process  for  preparing  this  salt  The  officinal 
formula  of  1870  is  essentially  the  process  of  M.  Ch.  Maitre.f  Atropine  being  soluble 
in  ether  while  its  sulphate  is  insoluble  in  that  fluid,  a  convenient  method  is  afforded 
for  preparing  the  sulphate  with  little  evaporation.  By  adding  the  mixed  acid  and 
alcohol  to  the  ethereal  solution,  the  sulphate  is  formed,  and,  being  insoluble  in  the 
ether,  is  deposited ;  while  the  little  left  dissolved  in  the  alcohol  is  obtained  by  spon- 
taneous evaporation.  The  quantity  of  acid  added,  is  intended  to  saturate  the  alkaloid ; 
but  if  the  saturation  should  not  be  exact,  it  would  be  easy  to  render  it  so  by  the  ad- 
dition of  a  little  more  alkaloid  or  a  little  more  acid,  as  the  case  might  be. 

From  the  great  facility  with  which  atropine  undergoes  change,  much  caution  ia 
necessary  in  preparing  its  salts ;  and  the  process  was  arranged  in  reference  to  this 
caution.  Upon  the  addition  of  the  mixed  acid  and  alcohol  to  the  ethereal  solution, 
the  liquid  becomes  milky,  and  deposits  on  the  sides  of  the  vessel  a  copious  precipi- 
tate, of  a  visoid  appearance,  which  soon  dries  upon  the  decantation  of  the  ether,  and 
the  placing  of  the  vessel  in  a  drying  room.  To  succeed  with  this  process,  it  is  neces- 
sary that  the  liquids  employed  should  be  carefully  freed  from  water,  the  sulphuric 
acid  being  monohydrated,  and  that  the  temperature  should  be  kept  as  low  as  pos- 
sible. There  should  be  no  excess  of  acid  ;  and,  if  such  an  excess  should  be  found 
upon  applying  the  test  of  litmus  paper,  the  solution  shonld  be  neutralised  by  a  por- 
tion of  reserved  solution  of  atropine.  (A.  J.  P.,  xxviii.  361 ;  from  Ripert,  de  PharmJ) 

*  Atropine  SalieylaU,  TblB  salt  is  alleged  to  hare  advantages  over  the  sulphate,  mainly  beeaara 
of  its  more  rapid  and  efficient  actioni  provided  it  be  pure  and  perfectly  neutral.  It  may  be  pre- 
pared by  Frederioi's  prooess,  which  is  to  dissolve  23  parts  of  atropine  in  pure  aloohol  by  a  gentle 
nest,  and  to  add  enough  salioylio  aeid  (about  18  parts)  to  render  the  solution  neutral,  which  is 
determined  by  the  use  of  litmus  paper.  The  solution  is  carefully  evaporated,  and  finally  dried  in 
a  drying  oven.  It  is  deliquescent,  and  should  be  kept  in  securely -stopped  vials.  The  dose  is  the 
same  as  that  of  the  sulphate. 

Atropinum  Santonieum^  a  compound  of  atropine  and  san tonic  acid,  is  described  by  Herr  Bom- 
belon  {Pkarm,  Ztitung,  April,  1886)  as  an  amorphous  non-hygrosoopio  powder,  readily  soluble  in 
water,  which  presents  advantages  over  all  other  atropine  salts  in  being  non -irritating,  and  also 
affording  a  solution  which  is  stable  if  kept  in  yellow  glass  bottles  to  avoid  the  formation  of  photo- 
santonic  add.  One  drop  of  a  solution  of  0*01  Gm.  In  20  Qm.  of  water  is  suAoieat  to  dilate  Uie 
pupil,  the  dilatation  disappeating  in  from  twelve  to  twenty-fonr  hours. 

f  *'Take  of  Atropia  nxfy  grains;  Stronger  Ethw /our  Jtuidounca  and  a  half;  Sniphnrio  Acid 
nx  grains  ;  Stronger  Alcohol  ajlnidraekni.  Dissolve  the  Atropia  in  the  Ether;  then  mix  the  Acid 
and  Alcohol,  and  add  the  mixture,  drop  by  drop,  to  the  ethereal  solution  nntil  tha  Atropia  is  saxu- 
rated.  Allow  the  liquid  to  stand  until  the  precipitate  formed  is  deposited.  Then  decant  the  ether, 
and  expose  the  residue  to  spontaneous  evaporation  until  the  salt  is  dry.'*  U.  S.  1870. 
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Id  the  British  prooees  the  same  object  of  avoiding  decomposition  bj  heat  Is  attained 
by  the  low  temperature  at  which  the  evaporation  is  effected. 

Ftopeities.  "  A  white,  indistinctly  crystalline  powder,  permanent  in  the  air, 
odorless,  having  a  very  bitter,  nauseating  taste,  and  a  neutral  reaction.  Soluble  in  0*4 
part  of  water  and  6*5  parts  of  alcohol  at  15^  C.  (59°  F.),  very  soluble  in  boiling  water 
and  in  boiling  alcohol ;  also  soluble  in  0*3  part  of  absolute  alcohol.  When  heated 
on  platinum  foil,  the  salt  is  decomposed  ana  wholly  dissipated,  emitting  acrid  vapors. 
On  adding  test>solution  of  carbonate  of  sodium  to  a  concentrated  aqueous  solution 
of  the  salt,  a  white  precipitate  is  obtained,  which  answers  to  the  reactions  of  atropine. 
(See  Atrt^nna,)  The  salt,  or  its  solution,  when  applied  to  the  eye  strongly  dilates 
tne  pupil.  An  aqueous  solution  of  the  salt  yields,  with  test«olution  of  chloride  of 
barium,  a  white  precipitate  insoluble  in  hydrochloric  acid."  IL  S, 

If  it  be  required  to  procure  the  sulphate  in  the  form  of  crystals,  which  may  some- 
times be  desirable,  to  avoid  adulteration,  the  process  of  M.  Laneau  may  be  employed. 
A  solution  of  crystallized  atropine  in  absolute  alcohol,  in  the  proportion  of  2*89  parts 
of  the  former  to  4  parts  of  the  latter  by  weight,  having  been  made  with  the  assist- 
ance of  a  gentle  heat,  0*4  part  of  sulphuric  acid  of  the  sp.  gr.  1*85,  diluted  with 
3  parts  of  absolute  aJcohol,  is  to  be  gradually  added,  and  stirred  with  a  glass  rod, 
until  saturation,  as  shown  by  test-paper,  is  effected.  The  solution  is  then  allowed 
to  evaporate  spontaneously,  and  the  thinner  the  stratum  the  sooner  will  the  process 
be  completed.  The  crystals  are  in  colorless  needles  more  or  less  interlaced.  (See 
A.  J.  P.,  1863,  p.  315.) 

The  effects  of  the  salt  on  the  system  are  precisely  the  same  as  those  of  atropine, 
and  it  may  be  used  in  the  same  dose.  Its  great  advantage  over  the  alkaloid  is  its 
solubility  in  water.  A  solution  of  the  salt  in  the  proportion  of  one  part  to  one  hun- 
dred of  the  solvent  has  been  found  instantaneously  efficacious  in  the  relief  of  tooth- 
ache, applied  in  the  quantity  of  a  drop  or  two  (0*06-0-12  C.c.)  to  the  denuded  dental 
pulp ;  and  it  is  said,  in  the  same  quantity,  to  produce  complete  insensibility  of  the 
dental  nerves,  in  cases  in  which  an  artificial  tooth  is  inserted  in  a  living  root  (^Ann. 
de  TJUrap.,  1861,  p.  19.) 

AURANTII  AMARI  CORTEX.  U.S.    Bitter  Orange  PeeL 

(lU-BlN'Tf-i  A-MA'Bi  OOB'TttX— ia-rin'ahH.) 

<'  The  rind  of  the  fruit  of  Citrus  vulgaris.  Risso.     (Nat.  Ord.  Aurantiaoead.)'* 

as. 

AnaA.NTn  Cortex.  Bitter  Orange  PeeL  ^*  The  dried  outer  part  of  the  rind 
or  pericarp  of  Citrus  vulgaris,  Ritso  (Citrus  Bigaradia,  DuJiameT)"  Br. 

Aarmndl^pericftrpium ;  Cortex  Fniotns  Attrantii,  P,G.;  Cortex  Aurantionim,  Cortex  Pomomm 
Aorantii;  Seoree  (Zestes)  d'Oranges  amdres,  £ooroe  de  Bigarade,  Fr,;  Pomeransensohale,  0, 

AURANTII  DULCIS  CORTEX.   U.S.    Steed  Orange  Fed. 

(1U-BXN'T}-I  I>0l'C]8  05s'TtX— li»tn'dif-[.) 

"  The  rind  of  the  froit  of  Citnu  Aurantium.  Risso.  {Nat.  Ord.  AorantiaoesB.)' 
U.S. 

Cortez  AoTantioram  Duloium ;  £ooroe  (Zestes)  d'Oranges  donees,  Fr.;  ApfelsinensokaleB,  0.; 
Boone  del  Fmtto  delF  Aranoio,  It.;  Corteia  de  Karanja,  Sp. 

AURANTII  FLORES.  U.S.     Orange  Fhwere. 

(1u-B&K'T;-I  ITiO'Bi^— Ha-r&n'sht-i.) 

''  The  partly  expanded,  fresh  flowers  of  Citrus  vulgaris  and  Citrus  Aua&tinm. 

Biaso.     (^Nai.  Ord.  AurantiaoesB.)"   IT.  S. 

Flora  Kaphas;  Flears  d'Oranger,  Fr.;  Orangenblttthen,  Pomeranxenbliithen,  0. 

AURANTII  PRUCrrUS.  Br.    BiUer  Orange. 

(iU-BiNTJ-i  FBtJorfS— JLu-r&n'sb^-I.) 

*'  The  ripe  fruit  of  Citrus  vulgaris,  Sisto  (Citrus  Bigaradia,  Duhamel).**  Br. 

Gen.  Ch.  Calgx  five-cleft.  Petah  five,  oblong.  Anthers  twenty,  the  filameste 
united  into  different  parcels.     Bern/  nine-celled.    WiUd. 

This  very  interesting  genus  is  composed  of  small  evergreen  trees,  with  ovate  or 
oval-Ianoeoiate  and  shining  leaves,  odoriferous  flowers,  and  fruits  which  usually  cont- 
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bine  beauty  of  color  with  a  fn^rant  odor  and  gratefiil  taste.  They  are  all  nativea 
of  warm  climates.  Thongh  the  species  are  not  numerous,  great  diYersity  exists  in 
the  character  of  the  fVuit ;  and  many  varieties,  founded  upon  this  circumstance,  are 
noticed  by  writers.  In  the  splendid  work  on  the  natural  history  of  the  OUms  by 
Risso  and  Poiteau,  169  varieties  are  described  under  the  eight  following  heads: — 1, 
sweet  oranges,  2,  bitter  and  sour  oranges,  3,  bergamots,  4,  limes,  5,  shaddocks,  6, 
lumes,  7,  lemons,  and  8,  citrons.  Of  these  it  is  difficult  to  decide  which  have  just 
claims  to  the  rank  of  distinct  species,  and  which  must  be  considered  merely  as  vari- 
eties. Those  employed  in  medicine  may  be  arranged  in  two  sets,  of  which  the  orange, 
(7.  Aurantium,  and  the  lemon,  (7.  medica^  are  respectively  the  types ;  the  former 
characterized  by  a  winged,  the  latter  by  a  naked  or  nearly  naked  petiole.  The  form 
and  character  of  the  fruit,  though  not  entirely  constant,  serve  as  the  basis  of  subdi- 
visions. C,  decumanaj  which  yields  the  shaddock,  agrees  with  C.  AurarUium  in 
the  form  of  its  petiole. 

(Xtrus  Aurantium.  Willd.  Sp»  Plant  iii.  1427 ;  B,  dh  T.  61,  The  orange-tree 
grows  to  the  height  of  about  fifleen  feet.  Its  stem  is  rounded,  much  branched, 
and  covered  with  a  smooth,  shining,  greenish  brown  bark.  In  the  wild  state,  and 
before  inoculation,  it  is  often  furnished  with  axillary  spines.  The  leaves  are  ovate, 
pointed,  entire,  smooth,  and  of  a  shining  pale  green  color.  When  held  between 
the  eye  and  the  light,  they  exhibit  numerous  small  transparent  vesicles,  filled  with 
volatile  oil;  and,  when  rubbed  between  the  fingers,  are  highly  fragrant.  Their 
footstalks  are  about  an  inch  long,  and  have  wings  or  lateral  appendages.  The  flowers, 
which  have  a  delightful  odor,  are  large,  white,  and  attached  by  short  peduncles, 
singly,  or  in  dusters,  to  the  smallest  branches.  The  calyx  is  saucer-shaped,  with 
pointed  teeth.  The  petals  are  oblong,  concave,  white,  and  beset  with  numerous  small 
glands.  The  filaments  are  united  at  their  base  in  three  or  more  distinct  portions, 
and  support  yellow  anthers.  The  germen  is  roundish,  and  bears  a  cylindrical  style, 
terminated  by  a  globular  stigma.  The  fruit  is  a  spherical  berry,  often  somewhat 
flattened  at  its  base  and  apex,  rough,  of  a  yellow  or  orange  color,  and  divided  in- 
ternally into  nine  vertical  cells,  each  containing  from  two  to  four  seeds,  surrounded 
by  a  pulpy  matter.  The  rind  of  the  fruit  consists  of  a  thin  exterior  layer,  abounding 
in  vesicles  filled  with  a  fragrant  volatile  oil,  and  of  an  interior  one,  which  is  thick, 
white,  fungous,  insipid,  and  inodorous.  There  are  two  varieties  of  C.  Aurantium^ 
considered  by  some  as  distinct  species.  They  differ  chiefly  in  the  fruit,  which  in 
one  is  sweet,  in  the  other  sour  and  bitterish,  and  has  a  darker  and  rougher  rind. 
The  first  retains  the  original  tide,  the  second  is  called  Citrus  vulgaris  by  De  Can- 
dolle,  and  C.  Bigaradia  by  Bisso.     The  Seville  orange  is  the  product  of  the  latter.^ 

This  beautiful  evergreen,  in  which  the  fruit  is  mingled,  in  every  stage  of  its  growth, 
with  the  blossoms  and  foliage,  has  been  applied  to  numerous  purposes  of  utility  and 
ornament  A  native  of  China  and  India,  it  was  introduced  into  Europe  at  a  very 
early  period,  was  transplanted  to  America  soon  after  its  first  settlement,  and  is  now 
found  in  every  civilized  country  where  the  climate  is  favorable.  The  fruit  is  brought 
to  us  chiefly  from  Florida,  the  south  of  Europe,  and  the  West  Indies.  The  Florida 
and  Havana  oranges  have  the  sweetest  and  most  agreeable  flavor. 

Various  parts  of  the  plant  are  used  in  medicine.  The  leaves,  which  are  bitter  and 
aromatic,  are  employed  in  some  places  in  the  form  of  infusion  as  a  gently  stimulant 
diaphoretic.  They  yield  by  distillation  with  water  a  volatile  oil,  which  is  said  to  be 
often  mixed  by  the  distillers  with  the  oils  obtained  from  the  flowers  and  unripe  fruit. 
In  regard  to  polarized  light,  it  has  a  rotatory  power  to  the  left,  which  is  considerably 
weakened  by  the  prolonged  action  of  heat.  (Chautard,  Joum,  de  FharTn.^  3e  ser., 
xliv.  28.)    The  fresh  flowers  may  be  kept  for  some  time  by  mixing  them  well  with 

*  A  rariety  of  the  onutgOy  oalled  the  Mandarin  Orange  (  Cfitrut  Bigaradia  Sinenn*  or  C.  Bigaradia 
myrtifolia),  which  is  probably  a  natiye  of  Chinay  but  cultivated  in  Sicily,  the  south  of  Italy,  and 
Florida,  bean  a  fruit  much  smaller  than  the  oommon  orange,  round  but  flattened  abore  and  below, 
with  a  smooth,  thin,  delioate  rind,  and  a  very  sweet  delicious  pulp.  A  volatile  oil  is  obtained  from 
the  rind  by  expression,  of  a  yellow  color,  a  very  bland  agreeable  odor,  different  from  that  of  the 
orange  or  lemon,  and  a  not  unpleasant  taste,  like  that  of  the  rind.  When  freed  from  coloring 
matter  by  distillation,  it  was  found  by  M.  S.  de  Lnoa  to  be  a  pure  hydrocarbon,  with  the  formula 
CaoHis.  (/owm.  d*  PhamUf  Se  Ut^  zzxiiL  53.) 


PABT  I.  Avo'antii  Fructua.  275 

half  their  weight  of  chloride  of  sodium,  pressing  the  mixture  in  a  suitable  jar, 
and  keeping  it  well  closed  in  a  cool  place.  They  are  officinallj  described  as  fol- 
lows. ''About  half  an  inch  (12  mm.  long;  calyx  small,  cup-shaped,  five-toothed; 
petals  five,  oblong,  obtuse,  rather  fleshy,  white  and  glandular-punctate ;  stamens 
numerous,  in  about  three  sets ;  ovaiy  globular,  upon  a  small  disk,  with  a  cylindri- 
cal style,  and  a  globular  stigma ;  odor  very  fragrant ;  taste  aromatic  and  somewhat 
bitter."  Ui  S.  The  dried  flowers  are  used  on  the  continent  of  Europe  as  a  gentle 
nervous  stimulant,  in  the  form  of  infusion,  which  may  be  made  in  the  proportion  of 
two  drachms  to  the  pint  of  boiling  water,  and  taken  in  the  dose  of  a  teacupful.  The 
flowers  should  be  dried  in  the  shade,  at  a  temperature  between  24°  C.  (75°  F.)  and 
35°  C.  (95°  F.).  (Annuaire  de  TlUrap.,  1861,  p.  59.) 

An  oil  is  obtaine<i  also  from  the  flowers  by  distillation,  which  is  called  nerdi  in 
France,  and  is  much  used  in  perfumery,  and  in  the  composition  of  liqueurs,  (See 
Olewm  Aurantii  Florum,)  It  is  an  ingredient  of  the  famous  Cologne  water.  That 
obtained  from  the  flowers  of  the  Seville  or  bitter  orange  (  (7.  vulgaris)  is  deemed  the 
sweetest  It  was  introduced  into  the  Edinburgh  Pharmacopoeia,  with  the  title  of 
Aurcmtii  Oleumj  to  serve  for  the  preparation  of  orange- flower  water.  Soubeiran 
considers  this  oil  rather  as  a  product  of  the  distillation  than  as  pre-existing  in  the 
flowers.  The  fact  may  thus  be  explained,  that  orange-flower  water,  made  by  dis- 
solving even  the  finest  neroli  in  water,  has  not  the  precise  odor  of  that  procured  by 
distillation  from  the  flowers.  Pare  neroli  has  a  rotating  power  to  the  right,  in  this 
respect  differing  from  the  oil  of  the  leaves.  (^ChatUard,) 

The  fruit  is  applied  to  several  purposes.  Small  unripe  oranges,  about  the  size  of 
a  cherry  or  less,  previously  dried,  and  rendered  smooth  by  a  turning-lathe,  are  some- 
times employed  to  maintain  the  discharge  from  issues.  They  are  preferred  to  peas 
on  account  of  their  agreeable  odor,  and  by  some  are  thought  to  swell  less  with  the 
moisture ;  but  this  is  denied  by  others,  and  it  is  asserted  that  they  require  to  be  re- 
newed at  the  end  of  twenty- four  hours.  These  fruits  are  sometimes  found  in  commerce 
under  the  name  of  orange  berries.  They  are  of  a  grayish  or  greenish  brown  color, 
flagrant  odor,  and  bitter  taste,  and  are  said  to  be  used  for  flavoring  cordials.  A  vol- 
atile oil  is  obtained  from  them  by  distillation,  known  to  the  French  by  the  name  of 
euenee  de  petit  grain,  and  employed  for  simitar  purposes  with  that  of  the  flowers. 
The  oil,  however,  which  now  goes  by  this  name,  is  said  to  be  distilled  from  the  leaves, 
and  those  of  the  bitter  orange  yield  the  best.  The  oils  from  the  unripe  and  the  ripe 
fruit  have  a  rotating  power  to  the  right,  the  latter  much  greater  than  the  former ; 
and  this  property  might  serve  to  distinguish  them  from  the  oil  of  the  leaves.  Several 
of  the  oils  from  the  Aurantiaceae  deposit  a  crystallfne  substance,  differing  from  cam- 
phor. (^ChaiUard,)  The  juice  of  the  Seville  orange  is  sour  and  bitterish,  and  forms 
with  water  a  refreshing  and  grateful  drink  in  febrile  diseases.  It  is  employed  in  the 
same  manner  as  lemon-juice,  which  it  resembles  in  containing  citric  acid,  though  in 
mnch  smaller  proportion.  The  sweet  orange  is  more  pleasant  to  the  taste,  and  is 
extensively  used  as  a  light  refrigerant  article  of  diet  in  inflammatory  diseases,  care 
being  taken  to  reject  the  membranous  portion.  The  rind  both  of  the  sweet  and 
bitter  varieties  is  directed  by  the  U.  S.  Pharmaooposia,  the  bitter  only  by  the  Brit- 
ish. With  the  latter  the  outer  portion  is  that  considered  officinal ;  as  the  inner  is 
destitute  of  activity,  and  by  its  affinity  for  moisture  renders  the  peel  liable  to  become 
mouldy.  The  best  mode  of  separating  the  outer  rind  when  its  desiccation  and 
preservation  are  desired,  is  to  pare  it  from  the  orange  in  narrow  strips  with  a  sharp 
knife,  as  we  pare  an  apple.  When  the  object  is  to  use  the  fresh  rind  for  certain 
phannaoeutioEd  purposes,  as  for  the  preparation  of  the  confection  of  orange  peel,  it  is 
best  separated  by  a  grater.  The  dried  peel,  sold  in  the  shops,  is  usually  that  of  the 
Seville  orange,  and  is  brought  chiefly  from  the  Mediterranean. 

Properties.  Orange  peel  has  a  grateful  aromatic  odor,  and  a  warm  bitter  taste, 
which  depend  upon  the  volatile  oil  contained  in  its  vesicles.  "  Bitter  orange  peel  is  in 
narrow,  thin  bands  or  in  quarters ;  epidermis  of  a  dark  brownish  green  color,  glandular, 
and  with  very  little  of  the  spongy,  white,  inner  layer  adhering  to  it."  U.  S,  The 
sweet  peel  is  orange  yellow  and  less  bitter.  Both  yield  their  sensible  properties  to 
water  and  alcohol.     The  bitter  principle,  hesperidin,  G^H^O^,  was  dipcovered  by 
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Lebreton  in  1828,  but  its  character  as  a  glaooside  was  established  first  by  Hilger  and 
Hoffmann.  (Ber,  der  Chem,  Ges.^  9,  26,  685.)  Treated  with  dilute  acids  it  yields 
Kegperetm^  ^m^u^c*  ^^  glaoose.  It  is  crystalline  (fusing  point  250^-251^  C.)i 
and  may  be  prepared  by  Patemo  and  Briosi's  process,  as  follows.  The  cat  and 
braised  oranges  are  covered  with  dilated  alcohol,  potassa  solution  added  in  excess, 
the  liquor  filtered  afler  two  days,  and  impure  hesperidin  precipitated  by  hydro- 
chloric acid ;  the  precipitate  is  boiled  with  acetic  acid  for  ten  minutes,  and,  after 
cooling,  filtered  from  the  resinous  mass  left.  The  hesperidin  gradually  separates 
from  the  filtrate  upon  standing,  in  white  fine  needles.  From  4000  oranges  aboat 
6  ounces  av.  of  the  principle  were  obtained.  (Berichte  d,  Chem,  Ges,,  1876,  pp. 
250-252.)  Tanret  found  in  the  rind  of  the  bitter  orange,  1.  A  crjstalline  acid, 
C^^HggO}^;  2.  a  non-crystalline  resinous  body;  3.  hegperidin;  4.  uohespertdin, 
a  crystalline  glucoside  isomeric  with  hesperidin  ;  5.  aurantianarin,  a  new  glucodde, 
to  which  the  bitterness  of  the  peel  is  due.  (P.  J.  Tr,,  1886,  p.  889.^  The  oil 
may  be  obtained  by  expression  from  the  fresh  grated  rind,  or  by  distillation  with 
water.  It  is  imported  into  the  United  States  in  tinned  copper  cans.  It  has  prop- 
erties resembling  those  of  the  oil  of  lemons,  but  spoils  more  rapidly  on  exposure  to 
the  air,  acquiring  a  terebinthinate  odor.  The  perfumers  use  it  in  the  preparation  of 
Cologne  water,  and  for  other  purposes;  and  it  is  also  employed  by  the  confeo- 
tioners.  According  to  Dr.  Imbert-Qourbeyre,  they  who  are  much  exposed  to  the 
inhalation  of  the  ou  of  bitter  oranges  are  apt  to  be  affected  with  cutaneous  enip- 
tions,  and  various  nervous  disorders  ;  as  headache,  tinnitus  auriam,  oppression  of 
the  chest,  gastralgia,  want  of  sleep,  and  even  muscular  spasm.  He  thinks  that  the 
oils  of  the  AurantiacetB  have  much  resemblance  to  camphor  in  their  effects.  {Pharm, 
Oentralblattj  Feb.  1854,  p.  128.) 

Kedioal  Properties  and  Uses.  Bitter  orange  peel  is  a  mild  tonic,  carminative, 
and  stomachic ;  the  sweet  is  simply  aromatic ;  but  neither  is  much  used  alone.  They 
are  chiefly  employed  to  communicate  a  pleasant  flavor  to  other  medicines,  to  oorreoi 
their  nauseating  properties,  and  to  assist  their  stimulant  impression  upon  the  stomadi. 
They  are  a  frequent  and  useful  addition  to  bitter  infusions  and  decoctions,  as  those 
of  gentian,  quassia,  columbo,  and  especially  Peruvian  bark.  It  is  obviously  im- 
proper to  suDJect  orange  peel  to  long  boiling ;  as  the  volatile  oil,  on  which  its  vir- 
tues chiefly  depend,  is  thus  driven  off.  The  dose  in  substance  is  from  half  a  drachm 
to  a  drachm  (1*95-3*9  Qm.)  three  times  a  day.  Large  quantities  are  sometimes 
productive  of  mischief,  especially  in  children,  in  whom  violent  colic  and  even  con- 
vulsions are  sometimes  induced  by  it.  We  have  known  the  case  of  a  child,  in 
which  death  resulted  from  eating  the  rind  of  an  orange. 

When  orange  peel  is  used  simply  for  its  agreeable  flavor,  the  rind  of  the  sweet 
orange  is  preferable ;  as  a  tonic,  that  of  the  Seville  orange. 

C^,  Prep,  of  Bitter  Orange  Peel.  Sxtractum  Aurantii  Amari  Fluidnm ;  Tino- 
tura  Aurantii  Amari;  Tinctura  Cinchonas  Composita;  Tinctura  Oentianas  Compoaita. 

Off.  Prep.  Br.  Infusum  Aurantii ;  Infusum  Aurantii  Compositum ;  Infusum 
Gbntiansd  Compositum;  Spiritus  Armoraciae  Compositus;  l^nctura  Aurantii; 
Tinctura  CinchonsB  Composita ;  Tinctura  OentiansB  Composita. 

Off.  Prep,  of  Sweet  Orange  Peel.    Syrupus  Aurantii ;  Tinctura  Aurantii  Dulcis. 

6^.  Prep,  of  the  Flowers.  Aqua  Aurantii  Florum. 

Off.  Prq>.  of  the  Fruit.  Br.  Tinctura  Aurantii  Recentis ;  Yinum  Aurantii. 

AURI  ET  SODII  CHLORIDUM.  U.S.  CMorideof  Gold  and  Sodivm. 

{kV'Bi  fiT  SO'DI-I  0HLO'Bf-Dt^M.) 

*'  A  mixture  composed  of  equal  parts  of  dry  Chloride  of  Gold  [AnCl, ;  302*4. — 
AuCy,  302-4],  and  Chloride  of  Sodium  [HaCl;  68-4.  —  NaCl ;  58-4]."  U.  S. 

This  new  officinal  is  the  first  preparation  of  gold  to  enter  the  U.  S.  Pharmacopoeia. 
It  may  be  prepared  by  dissolving  gold  in  nitro-hydrochlorio  acid,  evaporating  the  solu- 
tion to  dryness,  weighing,  and  dissolving  the  dry  mass  in  eight  times  its  weight  of 
distilled  water.  To  this  solution  a  weight  of  pure  decrepitated  common  salt  equalling 
that  of  the  dry  chloride  of  gold  is  added,  previously  dissolved  in  four  parts  of  water« 
The  mixed  solution  is  then  evaporated  to  dryness,  being  in  the  mean  time  oonstaDUy 
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stirred  with  a  glass  rod.  A  process  for  making  this  salt  from  gold  coin  without 
requiring  the  preliminary  purification  necessary  in  the  above  process  may  be  found 
10  Froe.  A.  F.  A.,  1882,  p.  311. 

Propertiea.  The  salt  u  of  a  golden  yellow  color,  and,  when  crystalliied,  is  in  the 
form  of  long  prismatic  crystals,  unalterable  in  the  air.  The  Pharmacopoeia  describes 
it  as  "  an  orange  yellow  powder,  slightly  deliquescent  in  damp  air,  odorless,  having 
a  saline  and  metallic  taste,  and  a  slightly  acid  reaction.  The  compound  is  very  sol- 
uble in  water ;  at  least  one-half  of  it  should  be  soluble  in  cold  alcohol.  When 
exposed  to  a  red  heat,  it  is  decomposed  and  metallic  gold  is  separated.  A  fragment 
of  the  oomponnd  imparts  an  intense,  persistent,  yellow  color  to  a  non-luminous  flame. 
Its  aqueous  solution  yields,  with  test-solution  of  nitrate  of  silver,  a  white  precipitate 
insrinble  in  nitric  acid,  but  soluble  in  ammonia.  On  bringing  a  glass  rod  dipped 
into  water  of  ammonia  close  to  a  portion  of  the  compound,  no  white  fumes  should 
make  their  appearance  (abs.  of  free  acid).  If  0-5  Gm.  of  Chloride  of  Gk>ld  and 
Sodium  be  dissolved  in  20  G.c.  of  water,  and  treated  with  a  clear  solution  of  2  6m. 
cf  ferrous  sulphate  in  20  C.c.  of  water  acidulated  with  a  few  drops  of  sulphuric 
add,  a  brown  precipitate  of  metallic  gold  will  be  thrown  down.  If,  afler  at  least 
two  hours,  this  precipitate  be  separated,  well  washed,  dried  and  ignited,  the  residue 
of  metallio  gold  should  weigh  not  less  than  0-162  Gm.  (corresponding  to  32*4  per 
cent  of  metallic  gold)."  27.  S. 

Medical  Propertiea.  The  precise  action  of  this  salt  upon  the  system  is  not 
known,  but  there,  is  reason  for  believing  that  it  exerts  some  influence  upon  the 
general  nutrition,  and  is  therefore  alterative.  By  many  gynaecologists  it  is  believed 
to  have  a  spedfio  direction  to  the  senital  organs,  and  it  is  much  used  in  hysteria, 
ovarian  irritation  and  neuralgia,  chronic  ovaritis,  and  even  chronic  uterine  inflam- 
mation. For  frictions  on  the  gums  and  tongue,  Chrestien  recommends  the  following 
formula.  Crystallised  chloride  of  gold  and  sodium,  one  grain ;  powdered  orris  root, 
deprived  of  its  soluble  parts  by  alcohol  and  water,  and  dried,  two  grains.  Mix.  At 
first  the  fifteenth  part  of  this  powder  is  used  daily  by  frictions ;  afterwards  the  four- 
teenth, the  thirteenth,  etc.,  until,  increasing  gradually,  the  tenth  or  eighth  part  is 
employed.  The  use  of  four  grains  of  the  salt  in  this  wi|y  is  said  commonly  to  cure 
bad  cases  of  reorat  syphilis ;  such,  for  example,  as  are  characterized  by  the  coexist- 
euee  of  chancres,  warts,  and  buboes ;  it  is  also  affirmed  to  have  resolved  chronic 
l^dular  tumors  in  the  neck.  The  patient  should  swallow  his  saliva  while  the 
frictions  are  practised.  (^B.  and  F.  Medico- Chir,  Rev,y  Am.  ed.,  July,  1857,  p.  172.) 
It  Biay  be  given  in  losenges,  each  containing  the  twelfth  of  a  grain  (0*005  Om.),  by 
mixing  immediately  five  grains  of  the  salt  with  an  ounce  of  powdered  sugar,  and 
making  the  whole  with  mucilage  of  tragaoanth  into  a  proper  mass,  to  be  divided  into 
mxtj  loienges.  Pills,  containing  the  same  dose,  may  be  formed  by  dissolving  ten 
grains  of  the  dried  salt  in  a  drachm  of  distilled  water,  and  forming  the  solution  into  a 
pilalar  mass  with  a  mixture  of  four  drachms  of  potato  starch  and  one  drachm  of  gum 
anbie,  to  be  divided  into  one  hundred  and  twenty  pills.  (Joum.  de  Fharm,,  xx.  648.) 

AZEDARACH.  U.S.    Azedarach. 

"Thebarkof  the  root  of  Melia  Azedarach.  Linn^.  (iVa^.  Or<f.  MeliacesB.)"  U.S. 

Pride  of  India,  Prid«  of  China,  Common  Bead  Tree ;  iScorce  d'Ai6daraoh,  Eeoroe  de  Margoiuier, 
JV*./  Zedraobrinde,  O. 

Gen.  Ch,  Calyx  five-toothed.  FetdU  five.  Nectary  cylindrical,  toothed,  bear- 
ing the  anthers  in  the  throat.  Drupe  with  a  five-celled  nut.    WxUd. 

MeUa  Azedarach.  WiUd.  Sp.  Flant.  ii.  558 ;  Michaux,  N.  Am.  Sylv.  iii.  4. 
if.  AzadtrachtUy  B.  df  T.  62.  This  is  a  beauti^  tree,  thirty  or  forty  feet  high, 
with  a  trunk  fifteen  or  twenty  inches  in  diameter.  When  alone,  it  attains  less  ele- 
vation, and  spreads  out  into  a  capacious  summit.  Its  leaves  are  large  and  doubly 
pimiate,  consisting  of  smooth,  acuminate,  denticulate,  dark  green  leafiets,  disposed  in 
patn  with  an  odd  one  at  the  end.  The  flowers  are  of  a  lifao  color,  delightfiilly  fra- 
gnnty  and  in  beautiful  axillary  clusters  near  the  ends  of  the  branches.  The  fhut  is 
a  roend  drupe,  about  as  large  as  a  cherry,  and  yellowish  when  ripe. 
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This  species  of  Melia  is  a  native  of  Syria,  Persia,  and  the  north  of  In<Ua,  and  is 
cultivated  as  an  ornament  in  different  parts  of  the  world.  It  is  abundant  in  oar 
Southern  States,  and  has  even  become  naturalized.  North  of  Virginia  it  does  not 
flourish,  though  small  trees  maj  sometimes  be  seen  in  sheltered  sitnations.  It 
flowers  early  in  the  spring. 

Properties.  '^  The  bark  is  in  curved  pieces  or  quills  of  variable  siie  and  thick- 
ness ;  outer  surface  red-brown,  with  irr^;ular,  blackish,  longitudinal  ridges ;  inner 
surface  whitish  or  brownish,  longitudinally  striate ;  fracture  more  or  less  fibrous ; 
upon  transverse  section  tangeutially  striate,  with  yellowish  bast-fibres ;  inodorous, 
sweetish,  afterward  bitter  and  nauseous.  If  collected  from  old  roots,  the  bark  should 
be  freed  from  the  thick,  rust-brown,  nearly  tasteless,  corky  layer."   U.  S. 

Jacobs  {A.  J.  P.,  1879,  p.  444)  believes  that  the  active  principle  is  a  yellowish 
white  resin,  and  that  the  activity  of  the  bark  resides  in  the  liber.  Hanausek  (1878) 
states  that  two  kinds  of  oil  of  azedarach  are  used  in  Eastern  Asia,— -one  from  the 
fruit  and  the  other  from  the  seeds ;  the  former  is  used  medicinally,  the  latter  only  fof 
burning.  The  closely  related  Azadirachta  Indtca,  according  to  Broughton  (P.  J, 
TV.,  1873,  p.  992),  contains  a  bitter  amorphous  resin,  C^gHg^O,,,  which  fuses  at 
92°  C.  (197-6°  F.),  and  a  crystallized  principle,  melting  at  176°  C.  (347°  F.). 
Cornish  (^Indian  Annals  of  Med.  Sc,,  4,  p.  104)  had  previously  announced  the  pres- 
ence of  a  bitter  alkaloid,  to  which  he  gave  the  name  tnar^dne,  firom  the  Portuguese 
name  for  the  tree,  Margosa. 

Medical  Properties  and  TTses.  The  decoction  of  this  bark  is  cathartic  and 
emetic,  and  in  large  doses  is  said  to  produce  narcotic  effects  similar  to  those  of 
spigelia,  especially  if  gathered  at  the  season  when  the  sap  is  mounting;  bat  in  a  num- 
ber of  experiments  made  by  Dr.  H.  G.  Wood  with  extracts  from  the  dried  bark  and 
fruit,  it  was  found  impossible  to  produce  toxic  symptoms  in  frogs  or  rabbits.  Robins 
eating  of  the  sweetish  fruit,  of  which  they  are  very  fond,  are  ofien  rendered  so  far  in- 
sensible as  to  be  picked  up  under  the  tree ;  though  they  usually  recover  in  a  few  hours. 
It  has  been  suggested  that  sufficient  alcohol  is  produced  by  the  spontaneous  fermen- 
tation of  the  berries  to  cause  intoxication.  Children  are  said  to  eat  the  fruit  with- 
out inconvenience,  and  possibly  the  robins  simply  choke  themselves  with  the  large 
berries.  The  bark  b  considered  in  the  Southern  States  an  efficient  anthelmintic,  and 
appears  to  enjoy,  in  some  places,  an  equal  degree  of  confidence  with  the  pinkroot. 
The  form  of  decoction  is  usually  preferred.  A  quart  of  water  is  boiled  with  four  ounces 
of  the  fresh  bark  to  a  pint,  of  which  the  dose  for  a  child  is  a  tablespoonful  every  two 
or  three  hours,  till  it  affects  the  stomach  or  bowels.  Another  plan  is  to  give  a  dose 
morning  and  evening  for  several  successive  days,  and  then  to  administer  an  active 
cathartic.  The  fresh  bark  and  the  fruit  are  said  to  be  superior  as  vermifuges,  but 
are  not  to  be  found  in  our  Northern  drug  stores.  A  fluid  extract  and  syrup  of 
azedarach  are  proposed  by  J.  J.  Miles  {A.  J.  P.,  Aug.  1874),  the  former  made  in 
the  usual  way  with  diluted  alcohol,  except  that  6  troyounces  of  white  sugar  are 
added.  The  syrup  is  made  by  taking  4  fluidounces  of  the  fluid  extract,  8  fluid- 
ounces  of  vanilla  syrup,  and  sufficient  simple  syrup  to  make  a  pint. 

BALSAMUM  PERUVIANUM.    Balmm  of  Peru. 

*^A  balsam  obtained  from  Myroxylon  Pereiras.  Klotnch.  {Not,  Ord,  Le^- 
minosas,  Papilionacead.)"  U,  S,  "A  balsam  exuded  from  the  trunk  of  Myroxylon 
PereirsB,  Klatzsch  (Toluifera  Balsamum,  var.  Ba%U,\  afler  the  bark  has  been  beaten, 
scorched,  and  removed.*'  Br, 

Balsamam  PeraTiannm  Nigraniy  Balnmam  Indioum ;  Baame  des  Indes,  Baame  de  Vhroa,  Fr,; 
PeruTianiaoher  Balsam,  0.;  Balsamo  del  Peru,  It.;  BaUiamo  negro,  Sp. 

Gren.  Ch.  Calyx  subincurved,  irregularly  dentate.  VexiUum  broadly  orbioulate ; 
four  ia?enoT  petals  sub-equal,  free,  narrow.  Stamens  deciduous  with  the  petals,  free 
or  at  their  extreme  base  very  shortly  oonnate.  Ovaries  long,  stipitate,  near  the  apex 
two  ovulate.  Styles  short  incurved,  with  a  minute  terminid  stigma.  Legwrna  stipi- 
tate,  compressed,  indehiBoent,  with  the  apex  indurated,  and  one-seeded.  Seed  one, 
subreniform,  with  a  thin  testa.  Ootyledans  plano-convex.  Radicle  very  shorty  in* 
curved.  (Bentham  and  Hooker,  Genera  Plantarum,  ii.  559.) 
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De  Oandolle  and  other  botanistB  Gcaddered  that  the  genera  Myrozylon  and  To- 
luifera  of  Lionsous  are  Dot  distinct  from  Myrospermum  of  Jacqain,  but  it  is  now 
generally  recognized  that  the  two  Linnean  genera  are,  taken  together,  entitled  to  rank 
as  a  single  genus.  To  thb  the  title  of  Myroxylon  is  now  generally  applied,  although 
according  to  the  strict  rules  of  botanical  nomenclature  it  should  be  called  Toluifera. 
In  r^ard  to  the  speoies  now  under  consideration  there  has  been  much  discussion, 
and  dthough  the  plant  is  now  well  known  botanically,  botanists  are  not  agreed  as 
to  its  specific  distinctness ;  Ruiz  (^Fiora  Feruvictna),  Carson  (^A.  J,  F.,  1860,  p.  297), 
Baillou,  and  others  believing  it  to  be  identical  with  the  tree  which  yields  balsam  of 
Tolu.  Fliickiger  and  Hanbury  (^Fharmaooffrap/Mj  2d  ed.,  205)  give  the  following 
points  of  difference:  in  if.  Fereir»  the  branches  come  ofif  near  the  ground,  the  calyx 
is  widely  cup-shaped,  and  shallow,  the  racemes  loose,  6  to  8  inches  long,  and  the  legume 
much  narrowed  at  its  base  ;  whilst  in  M,  Tolui/era  the  trunk  does  not  branch  for 
30  or  40  feet,  the  calyx  is  rather  tubular,  the  racemes  dense  and  3  to  4}  inches 
long,  the  legume  scarcely  narrowed  at  the  base.  Besides  ibe  officinal  species,  there 
are  others  of  the  genus  which  possess  medical  yirtues,  and  have  been  more  or  less 
employed.*  The  pod  of  M.  fruteaoens  (Jacq.),  growing  in  Trinidad,  is  popularly 
used  in  that  island  as  a  carminative,  and  externally,  in  the  form  of  tincture,  as  a 
lotion  in  rheumatic  pains ;  and  by  incisions  in  the  stem  a  small  quantity  of  bal« 
sarnie  juice  is  obtained  not  distinguishable  from  balsam  of  Tolu.t  (A  J.  2V.,  Sept* 
1862,  p.  108.)  Another  species  is  kjaown  in  Paraguay  under  the  name  of  ^ino^ 
guiAO,  the  bark  of  which  b  used,  in  powder  and  decoction,  as  a  remedy  in  wounds 
and  ulcers ;  and  from  the  trunk  of  which  a  juice  is  obtained,  which  in  its  concrete 
state  doeely  resembles  dried  balsam  of  Peru.  (i6u^.,  Oct.  1862,  p.  183.)| 

MyroGcylon  FereirXf  Klotzsch;  Myrorpermum  FereirsRy  Royle  et  Auctores; 
^  Afyroipermum  of  Sansonate"  Pereira;  is  a  handsome  tree,  with  a  straight,  round, 
]ohy  stem,  a  smooth  ash-coloied  bark,  and  spreading  branches  at  the  top.  The 
leaves  are  alternate,  petiolate,  and  unequally  pinnate.  The  leaflets  are  from  five  to 
eleven,  shortly  petiolate,  oblong,  oval-oblong,  or  ovate,  about  three  inches  long  by 
somewhat  less  than  an  inch  and  a  half  in  breadth,  rounded  at  the  base,  and  contract- 
ing abruptly  at  top  into  an  emarginate  point.  When  held  up  to  the  light,  they  ex- 
hibit, in  lines  parallel  with  the  primary  veins,  beautiful  rounded  and  linear  pellucid 
spots.  The  common  and  partial  petioles  and  midribs  are  smooth  to  the  naked  eye, 
but,  when  examined  with  a  microscope,  are  found  to  be  furnished  with  short  hairs. 
The  fruit,  including  the  winged  footstalks,  varies  from  two  to  four  inches  in  length. 
At  its  peduncular  extremity  it  is  rounded  or  slightly  tapering ;  at  the  top  enlarged, 
rounded,  and  swollen,  with  a  small  point  at  the  side.  The  mesocarp,  or  main  invest- 
ment of  the  fruit,  b  fibrous,  and  contains  in  distinct  receptacles  a  balsamic  juice, 
which  b  most  abundant  in  two  long  receptacles  or  vittsd,  one  upon  each  side.  The 
yellowbh-white  beans  yielded  to  Mr.  Bother  (F.  J,  Tr,y  xv.  24A)  two  per  cent  of 
ooumarin  ;  the  husks,  a  brown,  extremely  bitter,  somewhat  acrid  resin.  A  gum- 
resin  exudes  in  small  quantities  from  the  trunk  of  the  tree,  which,  though  containing, 
b^des  gum  and  resin,  a  small  proportion  of  volatile  oil,  b  dbtinct  from  the  proper 
balsam,  and  yields  no  cinnamio  acid.  (Attfield,  F,  J,  IV.,  Dec  1863.) 

*  ¥qt  an  aceoant  of  the  yarious  imperfectly  desoribed  speoiei  related  to  this  plant,  see  14th  Bd* 
U.  S.  D. 

f  The  name  Branlian  BaUam  haa  been  proposed  for  the  prodnot  of  M,  Perui/entm.  It  differs 
froni  iialabm  of  Peru  in  odor,  and  in  haying  a  slightly  pungent,  bat  not  warm,  aromatic  taste ;  in 
being  permanently  solable  in  90  per  cent,  alcohol  in  all  proportions ;  also  in  mixing  with  oastor  oil 
in  all  proportions,  forming  with  bisulphide  of  carbon  a  dear  light  brown  solution  with  residue, 
and  in  the  deposit,  by  its  ohlorofonn  solution,  of  a  powdery  preeipltate  upon  standing.  At  17^  C. 
its  speoifio  gravity  is  1*031.  Its  general  constitution  is  yery  similar  to  that  of  balsam  of  Pern,  eon* 
taining  volatile  oil,  myroxylin,  oinnamio  and  tannic  adds,  and  resin.  (P.  J.  Tr,,  8d  ser.,  zi.  818.) 

X  A  tubstanee  which  Is  sometimes  offered  for  sale  as  the  genuine  Peru  Balsam  is  that  yielded  by 
the  MyroQCffUm  Pemif^rum,  and  known  as  OUo-BaUam,  This  in  bulk  is  of  a  dark  brown  color, 
bat  in  thin  layers  is  dark  red.  Its  odor  is  smoky,  feebly  fragrant;  its  taste  slightly  pungent,  leay- 
mg  *  choking,  disagreeable,  persistent  feeling.  It  is  entirely  soluble  in  ether  and  in  rectified 
spirits.  It  is  espedally  to  be  distinguished  from  Peru  Balsam  by  its  bebayior  with  sulphuric  acid. 
When  Pern  Balaam  is  treated  with  sulphuric  add,  and  cold  water  poured  upon  it,  a  beautiful  yiolet 
is  imfMkrted  to  the  snrfaoe,  and  the  wnole  mass  has  a  bright  shade.  The  same  prooecUure  yields 
with  the  Oleo-Balsam  a  gray  mass.    Por  further  information  see  P.  /.  2V.,  xy.  771. 
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This  tree  grows  in  Central  America,  io  the  State  of  San  Salvador,  upon  the  Pacific 
coaBt.  It  is  found  in  the  wild  forests,  singly  or  in  groups,  hut  the  trees  are  owned 
hy  indiyiduals.  Dr.  Charles  Dorat  states  that  it  is  never  found  at  a  greater  height 
on  the  mountains  than  one  thousand  feet,  that  it  hegins  to  he  producdve  after  five 
years,  and  continues  to  yield  for  thirty  years  or  more,  and  that  the  aroma  of  its 
fiowers  is  perceived  at  the  dbtance  of  one  hundred  yards.  (A.  J.  P.,  xxxii.  303.) 
In  1861  the  tree  was  introduced  in  Ceylon  with  complete  success.  The  balsam  is 
collected  from  it  exclusively  by  the  aborigines,  on  lands  reserved  to  them,  within 
a  small  district  denominated  the  Balsam  Coast,  extending  from  Acajutla  to  Port 
Libertad.  Early  in  November  or  December  the  bark  is  beaten  on  four  sides  of 
the  trunk,  so  as  to  separate  it  from  the  wood  without  breaking  it ;  intermediate 
strips  being  left  sound,  in  order  not  to  destroy  the  life  of  the  tree.  The  bruised 
bark  soon  splits,  or  cuts  are  made  in  it.  Five  or  six  days  after  the  beating  the 
injured  surface  is  set  on  fire,  and  about  a  week  later  the  bark,  if  it  has  not  fallen 
off  spontaneously,  is  removed.  The  juice  now  begins  to  exude  freely  from  the  ex- 
posed wood,  which  the  natives  cover  with  rags.  The  latter,  when  saturated,  are  boiled 
in  water  in  large  jars,  and  the  liquid  allowed  to  stand ;  whereupon  the  water  rises 
to  the  top,  and  is  poured  off,  leaving  the  balsam,  which  is  put  into  calabashes  or 
bladders.  It  is  then  taken  for  sale  to  the  neighboring  towns,  where  it  is  purified  by 
subsidence  and  straining,  and  put  into  jars  or  metallic  drums  for  exportation.  The 
destroyed  bark  is  said  to  renew  itself  in  two  years,  so  that  by  care  a  tree  can  be 
long  worked ;  two  pounds  is  stated  to  be  the  average  yearly  yield.  The  export 
from  San  Salvador  in  1876  was  over  $78,000  in  value. 

A  substance  called  tohite  haham  (Balsamo  bianco)  is  procured  from  the  fruit  by 
expression.  This  has  been  confounded  with  the  balsam  of  Tolu,  but  is  wholly  dis- 
tinct. It  is  of  a  semi-fluid  or  soft-solid  consistence,  somewhat  granular,  and,  on  stand- 
ing, separates  into  a  white  resinous  crystalline  deposit,  and  a  superior  translucent  more 
fluid  portion.  The  smell,  though  quite  distinct  from  that  of  the  balsam  of  Tola  and 
Peru,  is  not  disagreeable.  Dr.  Stenhouse  has  obtained  from  it  a  peculiar  resinous 
body,  readily  crystallizable,  and  remarkably  indifferent  in  its  chemical  affinities,  which 
he  denominates  myroxocarpin,  (P.  J,  TV.,  x.  290.)  Dr.  Dorat,  however,  denies  that 
the  white  balsam  is  produced  by  the  same  tree,  or  in  the  same  vicinity. 

Another  substance  obtained  from  the  same  tree,  and  much  used  in  Central  Amer- 
ica, IB  a  tincture  of  the  fruit,  made  by  digesting  it  in  rum.  It  is  called  bcUsamito 
by  the  inhabitants,  and  is  said  to  be  stimulant,  anthelmintic,  and  diuretic.  It  is 
also  used  as  an  external  application  to  gangrenous  or  indolent  ulcers,  and  as  a  wash 
to  the  face  to  remove  freckles.  According  to  Dr.  Dorat,  the  balsamito  is  not  the 
tincture,  but  an  alcoholic  extract  of  the  young  fruit.  Neither  this  nor  the  white 
balsam  reaches  the  markets  of  this  country. 

The  balsam  of  Peru  was  named  from  its  place  of  exportation ;  and  it  was  long 
thought  to  be  a  product  of  Peru.  It  is  now  shipped  partly  from  the  Pacific  coast, 
and  partly  from  the  Baliie  or  other  Atlantic  ports,  whither  it  is  brought  across  the 
country.  It  was  Ouibourt  who  first  made  known  the  fact  of  its  exclusive  prodaetioD 
in  Centra]  America.  As  imported,  it  is  usually  in  tin  canisters,  with  a  whitish  scum 
on  its  surface,  and  more  or  less  deposit,  which  is  dissolved  with  the  aid  of  heat. 

Properties.  Balsam  of  Peru  is  viscid  like  syrup  or  honey,  of  a  dark  reddish 
brown  color,  a  fragrant  odor,  and  a  warm  bitterish  taste,  leaving  when  swallowed  a 
burning  or  prickling  sensation  in  the  throat.  When  exposed  to  flame  it  takes  fire, 
diffusing  a  white  smoke  and  fragrant  odor.  Containing  resin,  volatile  oil,  and  both 
benzoic  and  cinnamic  acids,  it  is  properly  considered  a  balsam,  though  probably 
somewhat  altered  by  heat  Alcohol  entirely  dissolves  it,  taking  up  one  part  in  five. 
(^r.)  *<  A  thick  liquid,  brownish  black  in  bulk,  reddish  brown  and  transparent  in 
thin  layers,  having  a  syrupy  consistence,  a  somewhat  smoky,  but  agreeable  and  bal. 
samio  odor,  and  a  warm,  bitter,  afterward  acrid  taste.  Sp.  gr.  1*135  to  1*150.'*  U.  & 
Boiling  water  extracts  the  acid.  The  oily  liquid  which  separates  on  agitating  Peru 
balsam  with  caustic  potash  or  soda,  called  Peru  haham  oil  by  Stolae,  dnmamein  by 
Fr^my,  may  be  sepanited  by  fractional  dbtillation  into  three  portions,  via. : — hemg^ 
tdoohol,  C^H^O,  passing  over  at  about  200"^  C  (392*^  F.);  berufjfUc  henxoaie^ 
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C,H  O^C,H,,  the  principal  portion,  bofling  at  303*^-3040  C.  (577-5°-579«>  F.) ; 
and  ienzylic  cinnamate,  C^Ufi^fi^U^y  passing  over  at  abont  the  boiling  point  of  mer* 
cnfy.  The  crude  oil  likewise  contains  small  quantities  of  free  cinnamio  and  benzoic 
acids,  resulting  from  the  decomposition  of  the  benzjlic  ether  by  the  alkali  used  in 
separating  it,  and  equivalent  to  the  free  benzylic  alcohol  also  contained  in  it.  Ac* 
cording  to  Kraut  (Am.  Ch.  Pharm,^  153,  p.  129),  the  benzylic  cinnamate  consti- 
tutes nearly  60  per  cent,  of  the  balsam. 

Peru  balsam  appears  to  contain  only  a  single  resin,  yielding,  by  analysis,  66*3  to 
67*25  per  cent,  of  carbon,  and  6-22  to  6*32  per  cent,  of  hydrogen  (Kraut,  he.  cit,). 
This  resin  separated  from  the  alkaline  solution  of  the  balsam  by  hydrochloric  acid 
is  brown,  has  a  faint  odor  of  vanilla,  and  when  fused  with  potash  yields  protocate* 
chuie  acid,  together  with  a  little  benzoic  acid.  The  resin  yielded  about  two>thirds  its 
weight  of  protocatechuic  acid.  (Kachler,  2kit9ch./Ur  Ch,^  [2]  6,  59.)  The  tree  also 
exudes  a  gum-resin,  which,  according  to  Attfield  (P.  J.  Tr.^  1864,  p.  248)  con- 
tains 77'4  per  cent  of  a  resin,  non-aromatic,  and  devoid  of  cinnamic  acid,  and 
therefore  entirely  distinct  from  balsam  of  Peru.  The  leaves  of  the  tree  contain  a 
fragrant  oil. 

The  balsam  is  said  to  be  adulterated  in  Europe  (especially  at  Bremen)  with  cas- 
tor oil,  oopaiba,  Canada  turpentine,  etc.  (P,  J,  2V.,  xii.  549) ;  and  a  factitious  sub- 
stance has  been  sold  in  this  country  for  the  genuine  balsam,  prepared  by  dissolving 
balsam  of  Tolu  in  alcohol.  This  may  be  distinguished  by  taking  fire  readily,  and 
burning  with  a  blue  flame.  (JV.  F.  Journ.  of  Pharm,^  i.  133.)  It  would,  moreover, 
undergo  diminution  in  volume  when  mixed  with  water,  which  is  not  the  case  with 
the  genuine  balsam.  {Br  )  A  method  of  detecting  castor  oil,  proposed  by  Dr.  Wag- 
ner, is  to  expose  a  small  portion  of  the  suspected  balsam  to  distillation  until  some« 
what  more  than  one-half  has  passed,  to  shake  the  distillate  with  baryta  water,  to  re- 
move by  means  of  a  pipette  the  layer  of  oil  floating  on  the  surface,  and  to  shake  this 
with  a  concentrated  solution  of  bisulphite  of  sodium.  If  castor  oil  be  present,  the 
liquid  will  immediately  become  a  crystalline  mass.  {A.  J.  P.,  xxx.  570.)  The  offi-* 
einal  tests  of  purity  are  as  follows.  "  It  is  entirely  soluble  in  5  parts  of  alcohol,  and 
should  not  diminish  in  volume,  when  agitated  with  an  equal  bulk  of  benzin,  or  water 
(abs.  of  fixed  oils  and  alcohol).  It  is  readily  miscible  with  absolute  alcohol,  chloro- 
form, or  glacial  acetic  acid.  If  1  volume  of  the  Balsam  be  triturated  with  2  volumes 
of  sulphuric  acid,  a  tough,  homogeneous,  cherry-red  mixture  should  result.  If  this 
be  washed,  after  a  few  minutes,  with  cold  water,  it  shotdd  be  converted  into  a  resin- 
ous mass  which  is  brittle,  when  cold.  A  mixture  of  3  parts  of  the  Balsam  with  1 
part  of  disulphide  of  carbon  remains  clear ;  but  a  mixture  of  1  part  of  the  Balsam 
with  3  parts  of  disulphide  of  carbon  separates  irom  the  Balsam  about  40  per  cent,  of 
resin.  The  liquid  poured  off  from  the  latter  should  be  transparent,  should  not  have 
a  deeper  color  than  light  brownish,  and  should  not  exhibit  more  than  a  faint  fluo- 
rescence (abs.  of  guijun  balsam).  When  distilled  with  200  times  its  weight  of  water, 
no  volatile  oil  should  pass  over."  U,  S.  Prof.  Fltickiger  relies  upon  the  specific 
cravity,  which  should  be  between  1*140  and  1*145,  and  the  lime  test,  in  which  10 
drops  of  the  balsam  are  shaken  with  6  grains  (0*4  Gm.)  of  slaked  lime,  forming, 
if  there  be  no  adulteration,  a  soil  mixture,  which  does  not  harden.  Orote»  test  consists 
in  shaking  3  drops  of  balsam  with  2  Co.  of  officinal  ammonia  water ;  if,  afler  standing, 
the  mixture  solidifies,  colophony  or  other  adulterant  is  present :  benzoin,  storax,  and 
oertain  other  substances  cannot  be  detected  by  this  test.  {A,  J.  P.,  1881,  pp.  302, 361.) 

Kedical  Properties  and  TTses.  This  balsam  is  a  warm  stimulating  stomachic 
and  expectorant,  and  has  been  recommended  in  chronic  catarrhs,  certain  forms  of 
asthma,  phthisis,  and  other  pectoral  complaints  attended  with  debility.  It  has  also 
been  used  in  gonorrhoea,  leucorrh<Ba,  amenorrhooa,  chronic  rheumatism,  and  palsy. 
At  present,  however,  it  is  little  employed  by  American  physicians.  As  an  external 
application  it  has  been  found  beneficial  in  chronic  indolent  ulcers.  The  dose  is  half 
a  nuidiachm  (1*9  G.a).  It  is  best  administered  diffused  in  water  with  sugar  and  the 
yolk  of  ^gs  or  gum  arable,  or  in  smaller  doses  dropped  on  a  lump  of  sugar.  When 
prescribed  as  an  addition  to  expectorant  mixtures,  sufficient  mucilage  of  acada 
should  be  ordered  with  it  to  suspend  it  proper^. 
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.      BALSAMUM  TOLUTANUM.   U.  8.,  Br.    Balsam  of  Tolu. 

(BlL^A-MtM  TO-Lt-TA'Nt^M.) 

"A  balsam  obtained  from  Mjrozylon  toluifera.  Kantb.  (^Nat.  Ord,  LepuniDoeaB, 
PapilionacesB.)*'  U,  S,  "  A  balsam  which  exudes  from  the  trank  of  Myrozyloo 
Toluifera  after  inoisions  have  been  made  in  the  bark."  Br, 

Baume  de  Tola,  Baame  de  Carthagdne,  Fr,;  Tolabalsam,  O.;  Balsamo  del  Tola,  It./  Balaarao 
de  Tolu,  aSd. 

For  a  long  time  the  tree  from  which  this  balsam  is  derived  retained  the  name  of 
Toluifera  BaJsamum,  given  to  it  by  Linnaeus.  Ruiz,  one  of  the  authors  of  the 
Flora  Peruviana,  oonsidered  it  identical  with  Myroxylon  Peruifertum;  but  M. 
Achille  Richard  determined  that  it  was  a  distinct  species,  and  gave  it  the  appro- 
priate specific  name  of  Tohdferum^  which  is  now  recognised  by  the  Pharmacopoeias. 

The  balsam  is  procured  by  making  Y-shaped  incisions  in  the  trunk  quite  through 
the  bark.  The  juice  is  received  in  small  calabash  cups,  which  are  inserted  in  slight 
excavations  beneath  the  point  of  the  two  vertical  incisions  meeting  at  the  lower 
end ;  and  Mr.  Weir  has  seen  as  many  as  twenty  cups  at  a  time  on  one  tree.  The 
collectors  go  from  tree  to  tree,  emptying  the  cups  into  flasks  of  raw  hide.  In  these 
skin  vessels  the  juice  is  taken  to  the  different  ports  on  the  river,  where  it  is  trans- 
ferred to  tin  cans.  (Weir,  Ibid.)  It  is  brought  from  Carthagena  in  calabashes  or 
baked  earthen  jars,  or  in  tin  or  glass  vessels. 

Properties.  As  first  imported,  balsam  of  Tolu  has  a  soft  tenacious  consistence, 
which  varies  considerably  with  the  temperature.  By  age  it  becomes  hard  and  brittle 
like  resin.  It  is  shining,  translucent,  of  a  reddish  or  yellowish  brown  color,  a  highly 
fragrant  odor,  and  a  warm,  somewhat  sweetish  and  pungent,  but  not  disagreeable 
taste.  Exposed  to  heat,  it  melts,  inflames,  and  diffuses  an  agreeable  odor  while 
burning.  It  is  entirely  soluble  in  volatile  oils.  The  ofiicinal  description  of  it  is  as 
follows.  "  A  yellowish  or  brownish  yellow,  semi-fluid  or  nearly  solid  mass,  trans- 
parent in  thin  layers,  brittle  when  cold,  having  an  agreeable,  balsamic  odor,  and  a 
mild,  aromatic  taste.  It  is  entirely  soluble  in  alcohol,  and  the  solution  shows  an 
acid  reaction  with  test-paper.  It  is  almost  insoluble  in  water  and  in  benzin.  Warm 
disulphide  of  carbon  removes  from  the  Balsam  scarcely  anything  but  cinnamio  and 
benzoic  acids.  On  evaporating  the  diaulphide,  no  substance  having  the  properties 
of  resin  should  be  left  behind."  U,  S.  Boiling  water  extracts  its  acid.  Distilled 
with  water  it  affords  a  small  proportion  of  volatile  oil ;  and,  if  the  heat  be  continued, 
an  acid  matter  sublimes.  Mr.  Hatchett  states  that,  when  dissolved  in  the  smallest 
quantity  of  solution  of  potassa,  it  loses  its  own  oharacteristio  odor,  and  acquires 
that  of  the  clove  pink.  G.  L.  Ulex  gives  sb  a  test  of  the  purity  of  the  balsam, 
that,  if  heated  in  sulphuric  acid,  it  dissolves  without  disengagement  of  sulphorous 
acid,  and  yields  a  cherry-red  liquid.  (^Archiv  der  Pharm,j  Jan.  1853.)  The  balsam 
is  a  mixture  of  voUtile  oil,  free  acid,  and  resin.  The  volatile  oil  is  obtained  by  dis- 
tilling the  balsam  with  water,  and  may  amount  to  a  little  over  1  per  cent  This 
oil  is  chiefly  tolene,  Ci^H,..  boUing  at  170°  C.  (338°  F.),  and  rapidly  hardening 
by  absorption  of  oxygen  from  the  air.  The  free  acid,  according  to  Deville  and 
Scharling,  oonsbts  of  benzoic  and  cinnamic  acids,  which  statement  has  been  recently 
confirmed  by  Fliiokiger.  (^Pharmacographia^  2d  ed.,  p.  204.)  Busse  {Ber,  Ch^nn. 
Ges.y  1876,  p.  833)  has  shown,  moreover,  that  the  benzylic  ethen  of  both  cinnamio 
and  benzoic  acids  are  present  in  the  balsam,  the  benzyl  dnnamate  in  larger  amount. 

According  to  Kopp,  there  are  two  resins  in  Tolu  balsam,  one  easily  soluble  in  al- 
cohol, C,gHj,0.,  and  another  sparingly  soluble,  G^,H^O^.  According  to  Deville, 
however,  there  is  only  one  resin,  that  to  which  the  second  formula  belongs.  Tromma- 
dorff  obtained  88  per  cent,  of  resin,  12  of  acid,  and  only  0*2  of  volatile  oil.  Ac- 
cording to  Mr.  Heaver,  the  balsam  yields  by  distillation  about  one-eighth  of  its 
weight  of  pure  cinnamic  acid.  The  acid  distils  over  in  the  form  of  a  heavy  oil, 
which  condenses  into  a  white  crystalline  mass.  It  may  be  freed  from  empyreamatio 
oil  by  pressure  in  bibulous  paper,  and  subsequent  solution  in  boiling  water,  which 
deposits  it  in  minute  colorless  crystals,  upon  cooling.  (A.  J.  P.,  xv.  77.)  A  facti- 
tious balsam  of  Tolu  is  described  by  Dr.  B.  Y.  Mattison  {A.  J.  P.,  1876,  p.  51), 
which  contained  63  per  cent  of  storax. 
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Medical  Properties  •and  Uses.  Balsam  of  Tola  is  a  stimalant  stomaobic,  with 
a  peculiar  teudencj  to  the  pulmoaary  organs.  It  is  p^ven  with  some  advantage  in 
chronic  catarrh  and  other  pectoral  complaints,  in  which  a  gentlj  stimulating  expec- 
torant is  demanded ;  bat  shoald  not  be  prescribed  until  after  the  reduction  of  in- 
flammatory action.  Independently  of  its  medical  virtues,  its  agreeable  flavor  ren- 
ders it  a  popular  ingredient  in  expectorant  mixtures.  Old  and  obstinate  coughs 
are  said  to  be  sometimes  greatly  relieved  by  the  inhalation  of  the  vapor  proceed- 
ing from  an  ethereal  solution  of  this  balsam.  From  ten  to  thirty  grains  (0*65- 
1*95  Gm.)  may  be  given  at  a  dose,  and  frequently  repeated.  The  best  form  of  ad- 
ministration is  that  of  emulsion,  made  by  triturating  the  balsam  with  mucilage  and 
loaf  sugar,  and  afterwards  with  water. 

Off'  Prep,  arid  Pharm,  Utes.  Syrupus  Tolutanus ;  Tinctura  Benzoini  Gomposita ; 
Tinetura  Tolutana ;  Pilula  Ferri  lodidi ;  Pilula  PhosphorL 

BARIUM.    Barium. 

Ba;  136*8.  (BA'Bl-ttM.)  Ba;  136*8. 

This  h  the  metal  present  in  the  earth  baryta.  It  was  first  obtained  in  1808  by 
Sir  H.  Davy,  who  describes  it  as  a  difficultly  fusible  metal,  of  a  silvery  gray  color, 
decomposing  water  readily,  and  considerably  heavier  than  sulphuric  acid.  When 
exposed  to  the  air,  it  instantly  becomes  covered  with  a  crust  of  baryta,  and  when 
gently  heated,  bums  with  a  deep  red  light  (or  greenish  light  according  to  Clarke). 
The  compounds  of  barium  formerly  officinal  are  the  chloride  and  the  carbonate. 

Baryta  (or  barium  oxide)  may  be  obtained  Irom  the  native  carbonate  by  intense 
Ignition  with  carbonaceous  matter ;  or  from  the  native  sulphate,  by  ignition  with 
charcoal,  which  converts  it  into  sulphide  of  barium,  subsequent  solution  of  the  sul- 
phide in  nitric  acid,  and  strong  ignition  of  the  nitrate  formed  to  dissipate  the  acid. 
As  thus  obtained,  it  is  an  anhydrous  solid,  caustic,  alkaline,  difficultly  fusible,  and  of 
a  grayish  white  color.  Its  sp.  gr.  is  about  4.  It  acts  on  the  animal  economy  as  a 
poison.  When  sprinkled  with  water  it  slakes  like  lime,  becomes  hot,  and  is  reduced 
to  the  state  of  a  white  pulverulent  hydrate.  The  same  hydrate  is  formed  in  mass, 
when  the  anhydrous  earth  is  made  into  a  paste  with  water,  and  exposed  to  a  red 
beat  in  a  platinum  crucible.  The  excess  of  water  is  expelled,  and  the  hydrate,  un- 
dergoing ^ion,  may  be  poured  out  and  allowed  to  congeal.  Barium  hydrate  dis- 
solves in  water,  and  forms  the  reagent  called  baryta-toater.  A  boiling  saturated 
solution,  as  it  cools,  yields  crystals  of  barium  hydrate  containing  eight  molecules  of 
irater  of  crystallization. 

An  economical  process  for  obtaining  barium  hydrate  in  crystals  has  been  pub- 
lished by  Dr.  Mohr,  of  Coblentz.  It  consists  in  adding  to  a  boiling  solution  of 
caustic  soda  an  equivalent  quantity  of  chloride  of  barium  and  nitrate  of  barium.  In 
consequence  of  the  usual  impurities  in  caustic  soda,  a  precipitate  is  formed  of  some 
carbonate  and  sulphate  of  barium,  which  is  easily  separated  by  subsidence  from  the 
solution  of  barium  hydrate,  kept  hot.  This,  when  clear,  is  drawn  off  by  a  siphon,. 
and  put  in  a  suitable  covered  vessel  to  cool  and  crystallize ;  when  the  whole  liquid 
is  often  converted  into  a  mass  of  acicular  crystals.  (P.  J.  Tr,,  Dec.  1856.)  Barvta 
consists  of  one  atom  of  barium  136-8,  and  one  of  oxygen  16  =  152*8.  Its  chemical 
formuhi  is,  therefore,  BaO.  Carbonate  of  barium^  mCO, ;  mol.  wt  196*8,  is  the 
native  carbonate,  a  rare  mineral,  discovered  in  1783  by  Dr.  Withering,  in  honor  of 
whom  it  is  called  Witheriie,  It  is  found  in  Sweden  and  Scotland,  but  most  abun- 
dantly in  the  lead  mines  of  the  north  of  England.  It  occurs  usually  in  grayish,  or 
pale  yellowish  gray,  fibrous  masses,  but  sometimes  crystallized.  Its  sp.  gr.  varies 
trom  4*2  to  4-4.  It  is  generally  translucent,  but  sometimes  opaque.  It  effervesces 
with  acids,  and,  before  the  blowpipe,  melts  into  a  white  enamel  without  losing  its 
carbonic  acid.  It  is  distinguished  from  the  carbonate  of  strontium,  with  which  it 
18  most  liable  to  be  confounded,  by  its  greater  specific'  gravity,  and  by  its  yielding  a 
ligfat  greenbh  rather  than  a  reddish  flame  upon  the  burning  of  alcohol  impregnated 
with  its  solution  in  hydrochloric  acid.  If  strontia  be  present,  the  reddish  flame  will 
show  it 

When  pure,  carbonate  of  barium  is  entirely  soluble  in  hydrochloric  acid.    Any 
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sulphate  of  barium  present  is  left  undissolved.  If  neither  ammonia  nor  sulphuretted 
hydrogen  produces  discoloration  or  a  precipitate  in  the  hydrochloric  acid  solution,  the 
absence  of  alumina,  iron,  copper,  and  lead  is  shown.  Lime  may  be  detected  by  add- 
ing an  excess  of  sulphuric  acid,  which  will  throw  down  the  baryta  as  a  sulphate,  and 
afterwards  testing  the  clear  liquid  with  carbonate  of  sodium,  which,  if  lime  be  present, 
will  produce  a  precipitate  of  carbonate  of  calcium. 

Carbonate  of  barium  acts  as  a  poison  on  the  animal  economy.  Its  only  pharma- 
ceutical use  is  to  prepare  chloride  of  barium.  (For  ChUmde  and  Sulphate  qf 
Barium^  see  Part  II.) 

BEBERINiE  SULPHAS.  5r.    Sulphate  of  Beberine. 

(BEBf-SI'NJS  StLTHXS.)  « 

Beberiie  Sulphas;  Sulphate  of  Bibirine;  Sul&te  de  B^b^erine, IV.;  Sobwefelaaares  Bebirin,  O, 
'^  Prepared  from  Neetandra  or  Bebeeru  bark.  It  is  probably  a  mixture  of  sul- 
phates of  beberine,  C^^N  <0«  nectandrine,  C^H^NjOg,  and  other  alkaloids."  Br, 
*'  Take  of  Bebeeru  Bark  [Neetandra,  U,  S']^  in  coarse  powder,  one  pound  [avoir* 
dupois]  ;  Sulphuric  Acid  half  a  fluidounce  [Imperial  measure]  ;  Slaked  Lime  three' 
quarters  of  an  ounce,  or  a  sufficiency  ;  Solution  of  Ammonia  a  tufficiency;  Rectified 
Spirit  sixteen  Jluidounces,  or  a  sufficiency ;  Diluted  Sulphuric  Acid  a  sufficie/u^ ; 
Water  one  gallon  [Imp.  meas.] ;  Distilled  Water  a  sufficient^.  Add  the  Sulphuric 
Acid  to  the  Water ;  pour  upon  the  Bebeeru  Bark  enough  of  this  mixture  to  moisten 
it  thoroughlv ;  let  it  macerate  for  twenty-four  hours,  place  it  in  a  percolator,  and  pass 
through  it  the  remainder  of  the  acidulated  water.  Concentrate  the  acid  liquor  to  the 
bulk  of  one  pint,  cool,  and  add  gradually  the  Lime  in  the  form  of  milk  of  lime,  agi- 
tating well,  and  taking  care  that  the  fluid  still  retains  a  distinct  acid  reaction.  Let  it  rest 
for  two  hours ;  filter  through  calico ;  wash  the  precipitate  with  a  little  cold  Distilled 
Water,  and  to  the  filtrate  add  Solution  of  Ammonia  until  the  fluid  has  a  faint  am- 
moniacal  odor.  Collect  the  precipitate  on  a  cloth,  wash  it  twice  with  ten  ounces  of 
cold  water,  squeeze  it  gently  with  the  hand,  and  dry  it  by  the  heat  of  a  water-bath* 
Pulverize  the  dry  precipitate,  put  it  into  a  flask  with  six  ounces  of  the  Rectified  Spirit, 
boil,  let  it  rest  for  a  few  minutes,  and  pour  off  the  spirit  Treat  the  undissolved  por- 
tion in  a  similar  manner  with  fresh  spirit  until  it  is  exhausted.  Unite  the  spirituous 
solutions,  add  to  them  four  ounces  of  Distilled  Water,  and  distil  so  as  to  recover  the 
greater  part  of  the  spirit  To  the  residue  of  the  distillation  add  by  degrees,  and  with 
constant  stirring,  Diluted  Sulphuric  Acid  till  the  fluid  has  a  slight  acid  reaction. 
Evaporate  the  whole  to  complete  dryness  on  the  water-bath,  pulverize  the  dry  product, 
pour  on  it  gradually  one  pint  [Imp.  meas.]  of  cold  Distilled  Water,  stirring  diligently , 
filter  through  paper ;  evaporate  the  filtrate  to  the  consistence  of  syrup,  spread  it  in 
thin  layers  on  flat  porcelain  or  glass  plates,  and  dry  it  at  a  temperature  not  exceed- 
ing 140^  F.  (60^  C.).     Preserve  the  product  in  stoppered  bottles."  Br. 

In  the  above  process  the  bark  is  exhausted  by  water  acidulated  with  sulphuric  acid ; 
lime  is  added  to  separate  various  inert  matters,  still  leaving  the  acid  in  excess,  as 
otherwise  it  might  precipitate  the  beberine  itself;  the  filtered  liquor  is  treated  with 
ammonia  which  throws  down  the  beberine ;  the  precipitate  is  exhausted  by  alcohol 
which  dissolves  the  alkaloid ;  and  the  solution,  having  been  concentrated,  is  treated 
with  sulphuric  acid  so  as  to  form  the  sulphate,  which  is  obtained  by  evaporation  to 
dryness.  It  is  obvious  that  the  salt  of  beberine  thus  obtained  must  be  very  impure, 
and  among  other  substances  probably  contains  a  portion  of  sipiriney  another  alkaloid 
of  the  bark.  Indeed,  Prof.  Fluckiger  has  found  the  commercial  article  to  yield  a  very 
trifling  amount,  less  than  25  per  cent,  of  the  pure  alkaloid.  It  is  in  dark  brown 
translucent  scales,  vellow  when  reduced  to  powder,  of  a  strongly  bitter  taste,  and  solu- 
ble in  water  and  alcohol.  According  to  the  Br.  Pharmacopcaia,  "  its  watery  solution 
gives  with  chloride  of  barium  a  white  precipitate,  and  with  caustic  soda  a  yellowish- 
white  precipitate,  which  is  dissolved  by  agitating  the  mixture  with  twice  its  volume 
of  ether ;  and  the  ethereal  solution,  separated  by  a  pipette,  and  evaporated,  leaves  a 
yellow  translucent  residue,  entirely  soluble  in  diluted  acids.  If  the  whole  of  the 
precipitate  produced  is  dissolved  by  ether,  it  cannot  contain  sipirine,  which  is  in- 
eoloble  in  that  menstruum.    It  is  "  entirely  destructible  by  heat,  and  water  forma 
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with  it  %  dear  brown  solotioi].'*  Acoordiog  to  Dr.  Fliickiger  (P,  J.  Tr.,  zi.  193, 
1869),  pare  beberine  is  a  white,  amorphoaa  powder,  wboee  ooDoentrated  watery  solu- 
tion is  not  precipitated  by  tartar  emetic,  bat  affords  abandant  white  precipitates  with 
phosphate  of  sodiam,  nitrate,  iodide,  or  iodohydrargyrate  of  potassium,  perohloride  of 
mercury,  platinocyanide  of  potassium,  and  nitric  or  iodic  acid.  Its  acetate  yields 
yellow  amorphous  predpitates  with  red  or  yellow  prussiate  of  potassium,  chromate 
or  bichromate  of  potassium,  or  bichloride  of  platinum.  Mr.  V,  B.  Bott  has  con- 
firmed the  results  of  Prof.  Fiiickiger's  examination,  although  he  found  a  larger  per- 
centage of  alkaloids  than  the  latter  did.  Owing  to  the  difficulty  of  obtaining  the 
alkaloids  in  crystals,  it  was  almost  impossible  to  ascertain  the  quantity  present. 
(Year-Book  of  Pharmacy^  1881,  p.  442 ;  1885,  p.  420.)  Beberine  was  shown  by 
Wall  in  1860  to  be  identical  with  buxine,  obtained  from  Buxus  tempermretu.  This 
statement  was  confirmed  by  Fliickiger,  who  proved  that  pelosine  was  identical  with 
both  of  the  above  principles.  (P.  J.  TV.,  zi.,  1870,  p.  192.)  The  alkaloid  dried 
at  100^"  C.  has  the  formula  GjsH„NO,. 

Sulphate  of  beberine  is  a  tonic,  supposed  to  possess  antiperiodic  powers,  and  has 
been  given  in  intermittent  fever  and  other  periodical  diseases.  It  is  thought  to  be 
useful  also  in  various  uterine  diseases,  as  dysmenorrhoea,  menorrhagia,  and  loucor- 
rhcea ;  and  has  been  recommended  in  blennorrhoeal  discharges,  and  in  atony  of  the 
kidneys  and  bladder.  (Dr.  A.  P.  Merrill,  Balf- Yearly  Abstract  of  Med.  Sci,,  zlv. 
249.)     The  dose  is  from  two  to  five  grains  (0-1^-0-33  Om.)    (See  Nectandra.) 

BEL-S:  FRUCTUS.  Br.    Bad  FniU. 
<<  The  dried  half-ripe  fruit  of  ^gle  Marmelos.'    Br. 

Indian  Bael,  Bengal  Qaince,  E.;  Bael,  Going  da  Bengale,  Fr,;  Baelfraobt,  Bennliwhe  Qnltte,  Q. 

This  is  a  newly  introduced  officinal  of  the  British  Pharmacopoeia,  Known  to  soma 
eztent  in  Great  Britain,  but  scarcely  at  all  in  the  United  States ;  and  probably  sanc- 
tioned by  the  British  Council  out  of  compliment  to  practitioners  in  the  East  Indies, 
who  are  said  to  have  used  it  with  advantage.  It  is  the  unripe  fruit  of  the  JEgU 
Marmelos  of  De  Oandolle,  belonging  to  the  Aurantiacese,  and  with  the  following 
generic  character.  "  Fhwers  bi-sezual.  Petals  4-5  patent  Stamens  30-40,  with 
distinct  filaments,  and  linear-oblong  anthers.  Ovary  8-15  celled,  with  numerous 
ovules  in  each  cell.  Style  very  short  and  thick.  Stigma  capitate.  Fruit  baccate^ 
with  a  hard  rind,  8-15  celled,  the  cells  6-10  seeded.  Seed  with  a  woolly. coat,  cov- 
ered with  a  slimy  liquid."  (  Wight  &  Amott,) 

This  species  of  ^gle,  sometimes  called  the  Bengal  quince^  is  a  rather  large  tree, 
with  an  erect  stem,  and  few  and  irregular  branches,  covered  with  an  ash-colored 
bark,  and  furnished  in  general  with  strong,  very  sharp,  azillary  thorns,  single  or  in 
pairs.  The  leaves  are  ternate,  with  oblong-lanceolate,  crenulated,  slightly  dotted 
leaflets,  of  which  the  terminal  is  largest  The  flowers  are  large,  white,  and  in  small 
terminal  or  azillary  panicles.  The  firuit  is  a  berry,  of  about  the  size  of  a  large  orange, 
somewhat  spherical,  but  flattened  at  the  base,  and  depresssed  at  the  insertion  of  the 
stem,  with  a  hard  smooth  shell,  and  from  10  to  15  cells,  containing  besides  the  seeds 
a  large  quantity  of  ezceedingly  tenacious  mucilage,  which,  when  dried,  is  hard  and 
transparent  The  tree  is  a  native  of  Hindostan  and  of  Farther  India.  It  is  figured 
in  P.  J.  Tr.y  Oct  1850,  p.  166. 

Several  parts  of  the  tree  are  used  in  India.  The  ripe  fruit  is  described  as  fragrant, 
and  of  a  delicious  flavor ;  and  a  sort  of  sherbet  prepared  from  it  is  deemed  useful 
in  febrile  affections.  The  mucilage  about  the  seeds  is  applied  to  various  purposes  in 
the  arts,  in  connection  with  its  viscid  properties.  The  rind  is  used  in  dyeing.  The 
flowers  are  deemed  refrigerant  by  the  native  physicians.  The  fresh  leaves  yield  by 
ezpresaion  a  bitterish  and  somewhat  pungent  juice,  which,  diluted  with  water,  is  oc- 
casionally used  in  the  early  stage  of  catarrhal  and  other  fevers.  The  bark  of  the  stem 
and  root  is  thought  to  possess  febrifuge  properties.  But  it  is  the  unripe  or  half-ripe 
fruit  that  is  chiefly  employed,  and  is  the  part  recognised  by  the  Br.  Pharmacopoeia. 

Propertiei.  The  dried  fruit  is  imported  into  England  in  vertical  slices,  or  in  broken 
pteoes  consisting  of  a  part  of  the  rind  with  the  adherent  pulp  and  seeds.  The  '*  rind 
IS  about  a  line  and  a  half  thick,  covered  with  a  smooth  pale  brown  or  grayish  epi- 
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dermis,  and  internally,  as  well  as  the  dried  pnlp,  brownish  orange,  or  cherry-red  " 
(^r.)  When  moistened,  the  pulp  becomes  mncilaginoos.  The  fruit  is  astringent 
to  the  taste,  and  yields  its  virtues  to  water  by  maceration  or  decoction.  Mr.  Pollock 
found  itf  it  tannic  acid,  a  concrete  essential  oil,  and  a  vegetable  acid  {Med,  Times 
and  Gaz,,  Feb.  1864,  p.  199),  but  Prof.  Fltickiger  states  that  neither  a  ferric  nor 
a  ferrous  salt  shows  the  infusion  to  contain  any  appreciable  quantity  of  tannin, 
nor  is  the  drug  in  any  sense  possessed  of  astringent  properties.  (JPharmaeograpkiay 
2d  ed.,  p.  131.) 

The  difficulty  of  obtaining  bael  in  England  is  said  to  have  led  to  the  substitu- 
tion for  it  of  mangosteen,  the  fruit  of  Garcinia  Mangottana.  This  is  in  irregular 
fragments  of  the  rind,  without  any  adhering  pulp.  The  pieces  are  convex,  three  or 
four  lines  or  more  in  thickness,  externally  covered  with  a  smooth,  deep  reddish  brown, 
easily  separable  coating,  and  internally  pale  reddish  brown  or  reddish  yellow,  smooth, 
with  projecting  vertical  lines.  (Prof.  Bentley,  P.  J,  2V.,  May,  1867,  p.  654.) 

Hedical  Properties  and  Uses.  Bael,  as  the  medicine  is  called  in  India,  is  said  to 
possess  astringent  properties  which  render  it  useful  in  diarrhoea,  dysentery  with  de- 
bility of  the  mucous  membrane,  and  other  diseases  of  the  bowels  with  relaxation, 
which  it  relieves  without  inducing  constipation.  It  is  much  used  by  some  practitioners 
in  India,  generally  in  the  form  of  decoction,  made  by  slowly  boiling  down  a  pint  of 
water  with  two  ounces  of  the  dried  fruit  to  four  fluidounces.  Of  this  one  or  two 
fluidounces  (30-60  C.c.)  are  given  in  acute  cases  eveiy  two  or  three  hours,  in  chronic 
cases  two  or  three  times  a  day.  A  liquid  extract  is  directed  in  the  Br.  Pharmaco- 
poeia, the  dose  of  which  may  be  one  or  two  fluidrachms  (3-75-7-5  C.c).  Mr.  Waring, 
of  the  East  India  medical  service,  recommends  an  extract  in  the  dose  of  half  a  drachm 
or  a  drachm  (1*95-3*9  Gm.). 

Off.  Prep,  Br.  Extractum  Belse  Liquidum. 

BELLADONNA  FOLIA.   U.S.,  Br.    Belladonna  Leaves. 

(BfiL-LA-DON'KiE  F6li|-A.) 

"  The  leaves  of  Atropa  Belladonna.  Linn6.  (JVci*.  Orcf.  Solanacese.)"  US.  "The 
fresh  leaves,  with  the  branches  to  which  they  are  attached,  of  Deadly  Nightshade, 
Atropa  Belladonna ;  also  the  leaves  separated  from  the  branches  and  carefully  dried ; 
gathered,  when  the  fruit  has  begun  to  form,  from  plants  growing  wild  or  cultivated 
in  Britain."  Br. 

Folia  (8.  Herba)  Belladonnas ;  Feuilles  de  Belladone,  Fr.;  Tollkinclieii.Bl'Atter,  Wolfsldnohai. 
Blatter,  Tollkraut,  G. 

BELLADONNA  RADIX.  U.  S.,  Br.    Bdladmna  Boot. 

(BfiL-14-DdN'NiB  badIx.) 
«  The  root  of  Atropa  Belladonna.  Linn6.  (Nat.  Ord.  Solanace®.)"  U.S.   "The 
root  of  Atropa  Belladonna,  Linn.,  from  plants  growing  wild  or  cultivated  in  Britain 
and  carefully  dried  ;  or  imported  in  a  dried  state  from  Germany."  Br. 

Racine  de  Belladone,  Belladone,  Fr,;  Gemeine  ToUkirsohe,  Wolfskiroohe,  ToIIkinohen-Wonel. 
Wolfskirsohen-Wunel,  0.;  Belladonna,  It.;  Belladona,  Belladama,  Sp. 

Gen.  Ch.  CoroVa  bell-shaped.  Stamens  distant.  Berry  globular,  two-celled.  WilkL 

Atropa  Belladonna.  Willd.  Sp.  Plant,  i.  1017  ;  Carson,  lUttst.  of  Med.  Bot.  ii. 
19,  pi.  Ixv.  \  B.iSc  T.  193.  The  belladonna,  or  deadly  nightshade,  is  an  herba- 
ceous perennial,  with  a  fleshy,  creeping  root,  from  which  rise  several  erect,  round, 
purplish,  branching  stems,  to  the  height  of  about  three  feet.  The  leaves,  which 
are  attoched  by  short  footstalks  to  the  stem,  are  in  pairs  of  unequal  si«e,  oval, 
pointed,  entire,  of  a  dusky  green  on  their  upper  surface,  and  paler  beneath.  The 
flowers  are  large,  bell-shaped,  pendent,  of  a  dull  reddish  color,  with  solitary  pedun- 
cles, rising  from  the  axils  of  the  leaves.  The  fruit  is  a  roundish  berry  with  a  Ion- 
gitudinal  furrow  on  each  side,  at  first  green,  afterwards  red,  ultimately  deep  purple, 
slightly  resembling  a  cherry,  and  containing,  in  two  distinct  cells,  numerous  seeds, 
and  a  sweetish  violet-colored  juice.     The  calyx  adheres  to  the  base  of  the  fruit. 

The  plant  is  a  native  of  Europe,  where  it  grows  in  shady  places,  along  walls,  and 
amidst  rubbish,  flowering  in  June  and  July,  and  ripening  its  fruit  in  September 
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It  proira  TigorooBly  under  onltiTation  in  thia  conntiy,  and  retaias  all  its  aottvitj,  as 
ihowD  b;  tho  obaerrationa  of  Mr.  Alfred  Jones.  {A.  J.  P.,  zxiv.  106.)  All  parts 
of  it  are  active.  The  leaves  and  roots  are  directed  bj  the  United  States  and  British 


FfaarmaoopcBiaa ;  the  latter  iDclading  the  jonng  branohu,  which  are  probably  not 
ksg  efficient.  The  leaves  shoold  be  oolleoted  in  Jnna  or  Jnlj,  when  the  plant  is  in 
flower,  the  roots  in  the  antnmn  or  early  in  the  spring,  aid  from  plants  three  jexra 
old  or  more.  Leaves  which  have  been  kept  lon^  should  not  be  used,  as  they  un- 
dergo change  throagh  absorption  of  atmospheric  moisture,  emitting  ammonia,  and 
probably  losing  a  ponioa  of  their  active  nitrogenoua  matter.  It  has  been  ifBrmed 
that  the  finest-looking  leaves  are  to  be  rejected,  as  probably  being  those  of 
mltivated  plants,  and  inferior  in  strength  to  the  soiallor  and  leas  sightly  leaves  of 
the  wild  plant.  (A.  J.  P.,  xivii.  455.)  This  is,  however,  probably  an  error,  as 
the  analyses  made  by  Mr.  A.  W.  Gerrard  {P.  J.  Tr.,  xv.  153)  show  that  while 
the  wild  belladonna  plant  oontains  a  little  more  alkaloid  than  the  cul^vated,  the  dif- 
ferenoe  is  not  sufficient  to  be  of  material  oonaeqnence.  The  same  investigator  found 
that  the  leaf  yields  the  alkaloid  most  abandantly,  the  root,  fhiit,  and  stem  being  the 
nest  in  order,  and  that  the  period  of  flowering,  between  two  and  four  years  of  age, 
is  the  best  time  for  collecting  the  plant,  The  dried  leaves  as  they  ocoar  in  the 
American  market  appear  to  vary  remarkably  in  the  percentage  of  alkaloid  ;  the  best 
are  fully  equal  to  the  finest  English  leaves.  Specimens  which  contain  mach  stem 
or  are  musty  should  always  be  rejected  as  weak  in  active  principle.  (See  paper  by 
Prof  V.  Coblenti,  American  Druggiit,  July,  1885.)  Mr.  Holmes  has  found  in  the 
English  markM  the  root  oi  Medicagotaiiva'oaiei.  as  an  adulterant.  (/*.  J.  TV.,  1882.) 
Properties.  The  "leaves  are  from  four  to  riz  inches  (10  to  15  cm.)  long, 
broadly  ovate,  narrowed  into  a  petiole,  tapering  at  the  apex,  entire  on  the  margin, 
smooth,  thin,  the  upper  surface  brownish  green,  the  lower  surface  grayish  ^n'ecn, 
baviuK  n  slight  odor,  and  a  bitterish,  disagreeable  l^ste."  U.  S.  The  root  occurs 
"  in  cylindrical,  somewhat  tapering,  longitudinally  wrinkled  pieces,  from  half  an  inch 
to  an  inch  (12  to  25  mm.)  or  more  in  thickness ;  externally  brownish  gray,  internally 
whitish  ;  nearly  inodorous,  having  a  sweetish,  allerward  bitterish  and  strongly  acrid 
tasle,  and  breaking  with  a  nearly  smooth  and  mealy  fracture.  Boota  wbich  are 
tongh  and  woody,  breaking  with  a  splintery  fracture,  should  be  rejected."*   [T.S. 

*  JajMHUme  BiUa4oii*a,  Ibare  lure  naeBllj  ■ppsarcd  in  Enrapeim  commBros  oflTtaln  rhU 
miics  (rem  two  to  *ii  Ipchea  iDDg.sbontoiie-hiiitrinah  in  dlimetar,  rarely  brsncbed,  cjliodrioal  or 
lUgbtij  oOBprsHod,  knottr,  bcnl,  with  oirculnr  diik-likc  Kiirt,oI  &  pnla  brown  color,  aot  whitiih 
WMa  abr»d<il,  with  m  ilifihllr  mamj,  oirentia  odur,  and  A  tiut*  nwrl;  l^ree  from  bitteniMi,  Mr. 
E.lf.  HoIbm  balisTH  tbii  Japanewbrlluionna  to  be  derivod  from  Se«polia  Japomca,  H&i.  Dr. 
A.  I^cgpurd  bi«  foaiul  in  it  two  alkklolds.  on*  in  Ttrjr  •mnll  amount,  leopolemiu,  uid  one  wbioh 
flmj  oloMlr  aUiMl  to,lriio(id*iitliml  with,atrapin*.  1^./.  P^ISSO,  pp.  3SS,  4fie;  IBSl,p.l60.) 
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As  to  the  relative  strengtii  of  these  two  parts,  M.  Hirti,  of  Strasburg,  has  in- 
ferred from  his  experiments  that  the  root  yields  an  extract  five  times  stronger  than 
that  obtained  from  the  leaves,  bat  did  not  determine  the  relative  yield  of  extract ; 
whilst  Lefort  obtained  from  young  roots  0*6,  old  roots  0*25,  dried  leaves  0-44  per 
cent,  of  atropine ;  and  Dragendorff  obtained  0*66  from  dried  leaves,  and  0*4  per 
cent,  from  the  roots.  (Jahresb.^  1874,  p.  96.)  Both  the  leaves  and  root,  as  well  as 
all  other  parts  of  the  plant,  impart  their  active  properties  to  water  and  alcohol. 
Brandes  rendered  it  probable  that  these  properties  reside  in  a  peculiar  alkaline 
principle,  which  he  supposed  to  exist  in  the  plant  combined  with  an  excess  of  malic 
acid,  and  appropriately  named  cUropine,  Besides  malate  of  atropine,  Brandes 
found  in  the  dried  herb  two  principles,  a  green  resin  (chlorophyll),  wax,  gum, 
starch,  albumen,  lignin,  and  various  salts.  The  alkaloid  principle  was  first,  how- 
ever, procured  in  a  state  of  purity  by  Mein,  a  (German  apothecary,  who  extracted 
it  from  the  root  Ladenburg  (1879-1884)  has  exhaustively  studied  the  several 
sources  of  atropine  and  the  allied  alkaloids  that  exert  a  mydriatic  action,  and  found 
that  th^re  are  three  alkaloids,  cUropine,  hyoBcyamme^  and  hyoddne^  which  possess 
the  common  formula  C^H^NO,,  and  in  belladonna  root,  helladonine,  G„TlJiO^.  Of 
these,  atropine  occurs  in  the  Atropa  belladonna  and  in  Datura  stramonium^  hyoscy- 
amine  in  these  plants  and  also  in  JEfyoacyamua  niger  and  Duboina  myoporotdes  : 
hyoscine  is  found  in  Hyoscyamtts  niger  alone,  and  belladonine  in  belladonna  root 
alone.  The  first  of  the  alkaloids,  of  the  formula  C„H^NO,,  atropine,  fuses  at 
114^  C.-115*»  C.  (237-2^  P.-239°  F.)  and  forms  a  double  gold  chloride,  fusing  at 
135^  0.-137°  0.  (275*»  P.-278-6°  F.)  ;  the  second,  the  alkaloid  known  under  the 
several  names  of  hyoscyamine,  daiuriney  and  duboidne,*  fuses  at  107°  0.  (224*6°  F.), 
and  yields  a  gold  salt,  fusing  at  159°  0.  (318*2°  F.) ;  and  the  third,  hyoscine,  only 
obtained  as  yet  in  the  foim  of  a  syrup,  but  forming  a  crystalline  gold  salt,  which 
fuses  at  196°  0.-198°  0.  (384*8°  F.-388*4°  F.),  and  is  less  soluble  than  the  hyos- 

Soopolenine  is  Mid  by  Dr.  Waring  to  be  equil  if  not  superior  in  mydriatio  propertiee  to  belladonna 
{Brit.  Med.  Joum,,  JTune  6,  p.  1146) ;  this  is  oonflrmed  by  Pierd  Hony,  who  also  noted  aa  charae- 
teristio  a  return  of  the  maximam  dilatation  some  hours  after  it  had  been  previously  reached. 
{Nouv.  Hemidet,  1880,  No.  3,jp.  282.) 

*  Medical  Propertiet  and  Utet  of  Duhoiaine.  When  about  ^th  of  a  grain  (0*001  6m.)  of  da- 
boisine  is  injected  hypodermically  in  man,  in  the  course  of  five  or  ten  minutes,  dryness  of  the  mouth, 
thirst,  acceleration  of  the  pulse,  and  dryness  and  redness  of  the  skin  beg^n  suooeesively  to  appear. 
As  these  symptoms  are  accompanied  by  dilatation  of  the  pupil  and  disorder  of  vision,  the  suDJeet 
of  them  appears  to  be  suffering  from  atropine  poisoning.  Even  from  the  amount  named,  symptoms 
more  severe  ai«  sometimes  produced,  such  as  vertigo,  great  muscular  weakness,  and,  in  several  in* 
stances,  a  sudden  very  pronounced  fall  of  the  pulse,  with  great  abatement  of  the  force.  In  a  case 
{Detroit  Lancet,  Feb.  1881,  p.  369)  in  which  an  eighth  of  a  grain  is  said  to  have  been  taken,  at 
the  end  of  three-quarters  of  an  hour  the  patient  could  scarcely  stand ;  he  shortly  afterwards  passed 
into  a  state  of  complete  unconsciousness,  not  preceded  by  delirium,  and  accompanied,  it  is  stated, 
with  natural  breathing.  In  the  absence  of  delirium  and  in  the  natural  respiratory  movements  (if 
correctly  reported),  this  case  separates  itself  from  one  of  atropine  poisoning ;  whilst  in  the  slowing 
of  the  pulse,  after  large  doses  of  duboisine,  first  pointed  out  oy  Gubler  {BulL  Tkirap.,  vol.  xeiv., 
p.  426),  we  have  another  point  of  difference. 

The  effect  of  the  new  alkaloid  upon  the  lower  mammals  is  similar  to  that  which  it  exerts  upon 
man.  It  has  been  studied  physiologically  by  Ringer  and  Tweedy  {Lancet,  1878,  vol.  i.),  by  N.  Ispi- 
fanon  {Hoffmann  und  Schtoalbe'e  Jahreeherichte,  ix.  206),  and  by  G.  Tiger  {Ibid,),  with  results  which 
want  of  space  forbids  us  fully  to  discuss.  The  likeness  in  its  action  to  that  of  atropine  is  maintained, 
excepting  that  the  new  alkaloid  is  much  more  powerful,  and,  according  to  Tiger,  does  not  stimu- 
late the  respiratory  centre,  though  this  latter  assertion  needs  confirmation. 

When  placed  upon  the  conjunctiva,  duboisine  acts  as  a  mydriatic  more  rapidly  than  does  atropine, 
full  dilatation  being  obtained  with  it  in  10  to  15  minutes,  soon  followed  by  complete  paralysis  of 
accommodation.  These  effects  pass  off  much  more  quickly  than  after  the  belladonna  alkaloid,  bat 
it  is  so  prone,  when  applied  to  tne  eye,  to  produce  slight  toxic  symptoms,  that  its  usefulness  is  much 
curtailed.  Dr.  Wm.  F.  Norris  has  found  it  less  irritant  to  the  eyes  than  the  atropine,  and  therefora 
especially  adapted  to  the  treatment  of  inflammatory  affections.  Duboisine  has  been  employed 
scarcely  at  all  in  internal  medicine.  As  a  substitute  for  atropine  it  has  been  used  for  the  par- 
pose  of  arresting  the  night-sweats  of  phthisis,  but  Fraentael  states  that  it  is  inferior  to  the  older 
alkaloid.  Dt^ardin-Beaumets  and  Desnos  {Bull.  Oin.  Thirap.,  1880)  have  employed  it  with 
alleged  advantage  in  the  treatment  of  Basedow's  disease,  given  subcataneously  in  the  dose  of  one- 
fourth  to  one  milligramme  a  day. 

Mr.  C.  M.  Chadwiok  {Brit.  Med,  Joum,,  Feb.  1887)  reports  a  ease  in  which  severe  poiaoniiiK 
followed  the  placing  of  two  disks  which  were  supposed  to  contain  one-hundredth  of  a  grain  of  the 
sulphate  of  duboisine  in  the  eyes.  There  was  great  thickness  and  indistinotnees  of  speech,  with 
irregularity  of  gait,  ending  in  almost  complete  paralysis  of  the  legs,  visional  hallaeinations,  and 
dolirinm,  resembling  that  of  belladonna  poisoning.    The  pulse,  however,  was  slow. 
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ejamioe  gold  salt  Id  DuhoUla  myoporoides  (see  Part  IT.)  the  ooly  alkaloid  present 
seems  to  be  the  seoond  of  these,  aud  the  complete  identity  of  it  with  the  purified 
alkaloid  of  hyotcyamiu  has  been  established  bj  Ladenbnrg,  both  by  analysis  of  the 
free  alkaloid  and  its  salts,  and  by  study  of  the  action  of  difierent  reagents  upon  it.* 
Hyoscyamine  is  more  soluble  in  water  and  dilute  alcohol  than  atropine,  and,  as 
ahrcady  stated,  forms  a  gold  salt  of  different  fusing  point.  Its  decomposition  products 
under  the  influence  of  caustic  baryta,  or  hydrochloric  acid,  are  the  same  as  those  of 
atropine,  viz.,  tropine  and  (ropic  acid.  Regnauld  and  Yalmont  have  confirmed 
Ladenburg*s  results  as  far  as  atropine  and  hyoscyamine  are  concerned.  (^.  J,  P.,  Dec. 
1881,  p.  610.)  Hubschmann  (Schweiz.  Zeit».  Fhatm.,  1858,  p.  123)  and  Kraut 
(Ann,  der  Ck.  und  Pharm,,  148,  p.  236)  both  described,  under  the  name  of  bella- 
donme^  a  second  alkaloid  extracted  from  belladonna.  Ladenburg  (1884)  finds  that 
belladonine  is  probably  the  tropate  of  oxytropine,  CgH^NO,,  which  uniting  with  tropic 
acid,  C^H^^O,,  with  elimination  of  water,  gives  0,^ H^N^O^,  so  that  it  may  be  called  an 
oxy-atropine.  For  the  mode  of  preparing  atropine  and  its  properties,  see  the  article 
Airoptna.  Dunstan  and  Ransom  have  devised  processes  for  isolating  the  alkaloids 
from  the  root  and  leaves  which  they  assert  are  simple  and  accurate.  (See  A,  «7.  P,f 
1884,  p.  277  ;  Froe,  A.  P.  A.,  1886,  p.  392.)t 

The  imported  belladonna,  especially  that  from  Germany,  is  occasionally  adul- 
terated. (See  15th  edition  U.  S.  D.,  page  284.)  W.  Will  published,  in  1888, 
the  results  of  an  investigation  undertaken  at  the  request  of  the  Schering  manu- 
&etory  to  determine  why  the  proportion  of  hyoscyamine  and  atropine  in  a  root 
seems  to  vary  with  the  method  of  working,  and  reached  the  surprbing  conclusion 
that  hyoscyamine  can  be  changed  into  atropine  under  a  variety  of  circumstances, 
such  as  fusion,  action  of  weak  soda  solution  (even  at  ordinary  temperatures),  and 
of  ammonia. 

The  change  of  the  optical  activity  of  the  hyoscyamine  into,  the  inactive  atropine,  the 
alteratioo  of  fusing  point  in  the  two  alkaloids,  and  of  their  double  gold  chloride 
salts,  all  confirm  the  results  of  the  investigation.  {Ber,  der  Chem,  Ges.,  1888,  p. 
1717.) 

Medical  Properties  and  Vses.  The  action  of  belladonna  upon  the  system  is 
that  of  atropine.  (See  p.  265.)  All  parts  of  the  plant  are  poisonous.  It  is  not  un- 
common, in  countries  where  it  grows  wild,  for  children  to  pick  and  eat  the  berries, 
allured  by  their  fine  color  and  sweet  taste.  Soon  afler  the  poison  has  been  swal- 
lowed, its  peculiar  influence  is  experienced  in  dryness  of  the  mouth  and  fauces, 
burning  in  the  throat  and  stomach,  great  thirst,  difficult  deglutition,  nausea  and  inef- 
fectual retching,  loss  of  vision,  vertigo,  and  intoxication  or  delirium,  with  violent  ges- 
tures and  sometimes  fits  of  laughter,  and  followed  by  coma.  A  feeble  pulse,  cold  extrem* 

*  L&denbiiz^  bas  eolleoted  additionftl  faoto  and  embodied  them  in  a  valnablo  historical  sketch  ol 
these  researches  in  the  Annalen,     (See  A.  J.  P,,  1883,  p.  46H ;  ftlso,  Ibid.,  1884,  p.  200.) 

t  Homatropine.  Homatropia,  Oscytoluyl-tropeine.  (CisHtiNOs.)  This  alkaloid  is  one  of  the 
derivatives  of  tropeinef  produced  by  beating  tropine  gently  in  contact  with  organic  acids  and  di> 
loted  hydroehlorio  acid.  The  most  important  of  this  group  from  a  therapeutic  point  of  view  is 
homatropine;  it  is  prepared  from  tropine,  amygdalic  (phenyl-glycolic,  or  benzo-glycolie )  acid,  and 
dilated  hydrochloric  acid.  Merck  has  succeeded  in  crystallizing  it  in  transparent  colorless  prisms 
by  recrystallisation  from  its  ethereal  solution.  It  is  not  easily  soluble  in  water,  although  it  is  hy- 
groteopie  and  very  deliquewent ;  the  crysUls  melt  at  95'5^  C.  to  98*5°  C.  (203-9^  F.  to  208*9°  F.). 
(0er.  d.  Deufsch.  Chem.  Oet,,  1880,  p.  340.)  The  most  useful  salt  has  been  shown  to  be  the  hydro- 
hromate  of  homatropine,  CisHsiNOs.HBr,  which  is  crystal lizable  and  not  hygroscopic,  soluble  in  10 
parts  of  water,  making  a  solution  which  is  reasonably  permanent.  IVhen  taken  internally,  homatro- 
pine produces  symptoms  which  are  mostly  similar  to  those  caused  by  atropine,  except  that  the 
pulse-frequency  is  lessened  instead  of  being  increased.  There  is  also  fall  of  the  arterial  pressure, 
whieh,  with  the  slowing  of  the  pulse,  is  probably  caused  by  a  direct  action  of  the  alkaloid  upon 
the  facart-mnsole  or  its  contained  ganglia.  In  overdose,  homatropine  produces  death  by  paralyz- 
ing the  respiratory  centres,  but  no  case  of  serious  poisoning  by  it  has  occurred  in  man.  In  practical 
medicine  the  only  use  which  has  l>een  made  of  it  is  as  a  mydriatic.  Its  action  on  the  eye  is  prac- 
ticAlIy  identical  with  that  of  atropine,  except  that  it  is  somewhat  more  feeble  and  much  more  tem- 
porary. The  pupil  begins  to  dilate  in  from  fifteen  to  twenty  minutes  after  the  instillation  of  a 
■otaitiofi  of  the  hydrobromate,  four  grains  to  the  ounce  of  water,  and  accommodation  fails  in  from 
forty  to  ninety  minutes,  recovery  l>eing  complete  in  from  one  to  twelve  hours.  It  is  less  irritating 
to  the  eonjunctiva,  and  much  less  prone  to  produce  serious  systemic  disturbance,  when  used  as  a 
mydriatic,  than  is  atropine.  When  it  is  only  desired  to  examine  the  fundus  oouli,  a  solution  of  the 
strength  of  three  grains  to  the  ounce  suffices ,  but  to  paralyse  the  accommodation,  repeated  iostilla- 
taona  of  a  stronger  solution  are  required. 

19 
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ities,  BubBQUns  tendinnm,  deep  coma  or  deliriam,  and  sometimeB  convaldions,  preoede 
death.  To  obviate  the  poisonoos  iDfluenoe  of  the  belladonna,  the  most  effectual 
method  Is  to  evacuate  the  stomach  as  speedily  as  possible^  by  means  of  emetics  or 
the  stomach-pump,  and  afterwards  to  cleanse  the  bowels  by  pui^gatives  and  enemata. 
The  infusion  of  galls  may  be  serviceable  as  an  antidote.  Bouchardat  recommends 
the  ioduretted  solution  of  iodide  of  potassium  ;  and  a  case  is  recorded  in  which  it 
seems  to  have  been  useful.  (Ann,  de  TlUrap.y  1854,  p.  14.) 

Belladonna  has  been  used  as  a  medicine  Irom  early  times.  The  leaves  were  first 
employed  externally  to  discuss  scirrhous  tumors,  and  heal  cancerous  and  other 
ill-conditioned  ulcers;  and  were  afterwards  administered  internally  for  the  same 
purpose.  Much  evidence  of  their  usefulness  in  these  affections  is  on  record,  and 
even  Dr.  Cullen  spoke  in  their  favor ;  but  this  application  of  the  medicine  has  fallen 
into  disuse.  It  is  now  more  esteemed  in  nervous  diseases ;  for  an  account  of  its 
use  in  these  and  other  disorders  the  reader  is  referred  to  the  article  on  atropine. 
Belladonna  has  acquired  considerable  credit  as  a  preventive  of  scarlatina ;  an  appli- 
cation of  the  remedy  first  suggested  by  the  author  of  the  homcBopathtc  doctrine ; 
but  it  is  absolutely  devoid  of  any  such  power. 

The  extract  is  much  used  lo<»lly.  Rubbed  upon  the  areola  of  the  breast,  it  has 
been  found  to  arrest  the  secretion  of  milk ;  and  upon  the  abdomen,  to  relieve  the 
vomiting  of  pregnancy,  and  other  irritations  sympathetic  with  the  gravid  uterus. 
Applied,  in  the  form  of  a  large  plaster,  above  the  pubes,  it  has  been  found  very  useful 
in  relieving  dysenteric  tenesmus,  and,  as  a  dressing  to  a  blistered  surface  over  the 
abdomen,  has  been  asserted  to  effect  a  cure  in  epidemic  cholera.  (^Ann.  de  ThSrap.^ 
1860,  p.  49.)  In  cardiac  diseases  the  plaster  is  often  applied  with  advantage  over  the 
heart.  The  decoction  or  extract,  applied  to  the  neck  of  the  uterus,  is  asserted  to 
have  hastened  tedious  labor  dependent  on  rigidity  of  the  os  tincse ;  and  spasmodic 
stricture  of  the  urethra,  neck  of  the  bladder,  and  sphincter  ani,  anal  fissures,  and 
painful  uterine  affections,  have  been  relieved  by  the  local  use  of  the  extract,  either 
smeared  upon  bougies,  or  administered  by  injection.  In  the  latter  mode  it  has 
relieved  strangulated  hernia.  It  is  asserted  also  to  be  useful  in  paraphimosis.  The 
inhalation  of  the  vapor  from  a  decoction  of  the  leaves  or  extract  has  been  recom- 
mended in  spasmodic  asthma.  For  this  purpose,  two  drachms  of  the  leaves,  or 
fifteen  grains  of  the  aqueous  extract,  are  employed  to  the  pint  of  water.  A  much 
better  plan  is  to  smoke  the  dried  leaves,  either  in  the  form  of  a  cigarette  or  in  a 
pipe.  Relief  is  said  to  have  been  obtained  in  phthisis  by  smoking  the  leaves,  infused 
when  fresh  in  a  strong  solution  of  opium,  and  then  dried. 

Belladonna  may  be  given  in  substance,  but  is  very  rarely  used  except  in  extract. 
The  dose  of  the  powdered  leaves  is  for  children  from  the  eighth  to  the  fourth  of  a 
grain  (0008-0*016  Om.),  for  adults  one  or  two  grains  (0065-013  6m.),  repeated 
daily,  or  twice  a  day,  and  gradually  increased  till  the  characteristic  effects  are  experi- 
enced. 

From  its  quicker  action,  more  uniform  strength,  and  greater  cleanliness,  atropine 
has  been  largely  substituted  for  extract  of  belladonna  for  local  use.    rSee  Atropine^ 

Off.  Prep,  of  the  Leaver.  Extractum  Belladonnse  Alcoholicum ;  Tinctura  Bella- 
donnsB. 

Off,  Prep,  Br,  Extractum  Belladonnas ;  Succus  Belladonnas ;  Tinctura  BeUa- 
donn». 

Off ,  Prep,  of  the  Root,  Abstractum  Belladonnas ;  Emplastrum  Belladonnas ;  Ex- 
tractum Belladonnas  Fluidum. 

Off,  Prep,  Br.  Atropina ;  Extractum  Belladonnas  Alcoholicum ;  Linimentum 
Belladonnas. 

BENZINUM.   U.S.    Benzin. 

(BfiN-Zi'NCM.) 

^  A  purified  distillate  from  American  Petroleum,  consisting  of  hydrocarbons,  chiefly 
of  the  marsh-gas  series  [CyEL^t ;  CJBLi^. — ^10^22)  ^u^sJ  ^°^  homologous  compounds, 
having  a  sp.  gr.  from  0670  to  0675,  and  boiling  at  50°  to  60°  C.  (122°  to  140°  F.). 

'*  Bensin  diould  be  carefully  kept  in  well-stopped  bottles  or  cans,  in  a  cool  place, 
remote  from  lights  or  fir«."   U,  S. 
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Pctroleam  Beniin,  Petroleum  Ether. 

This  useful  product  of  petroleum  if  officinal  for  the  first  time ;  it  is  obtained  in 
ike  process  of  purifying  petroleum  by  fractional  distillation  (see  Petrolewny  Part  II.), 
and  it  is  defined  in  the  Pharmacopoeia  as  '<  a  transparent,  colorless,  diffusive  liquid, 
of  a  strong,  characteristic  odor,  slightly  resembling  that  of  petroleum,  but  much  less 
disagreeable ;  neutral  in  reaction ;  insoluble  in  water,  soluble  in  about  6  parts  of 
alcohol,  and  readily  so  in  ether,  chloroform,  benzol,  and  fixed  and  volatile  oils.  It 
is  highly  inflammable,  and  its  vapor,  when  mixed  with  air  and  ignited,  explodes 
violently.  Bensin,  when  evaporated  upon  the  hand,  should  leave  no  odor,  and, 
when  evaporated  in  a  warmed  dish,  should  leave  no  residue  (abs.  of  heavy  hydro- 
carbons). When  boiled  a  few  minutes  with  one-fourth  its  volume  of  spirit  of  am- 
monia and  a  few  drops  of  test-solution  of  nitrate  of  silver,  the  ammoniacal  liquid 
should  not  turn  brown  (abs.  of  pyrogenous  products,  and  sulphur  compounds)  ;  and 
it  should  requiro  6  parts  of  officinal  alcohol  to  dissolve  it  (difference  from  benzol). 
If  5  drops  are  added  to  a  mixture  of  40  drops  of^  sulphuric  acid  with  10  drops  of 
nitric  acid,  in  a  test-tube,  the  liquid  warmed  and  set  aside  for  half  an  hour,  and  then 
diluted,  in  a  shallow  dish,  with  twice  its  volume  of  water,  it  should  not  have  the 
bitter-almond-Iike  odor  of  nitro-beniol  (aba.  of  beniol)."  U.  S.  Petroleum  bensin 
must  be  carefully  distinguished  from  bensol  (called  beniene  by  English  chemists),  a 
product  derived  from  coal  tar  (see  Benzol,  Part  IL).  Although  the  Pharmaoopcsia 
gives  a  test  to  distinguish  an  admixture  with  benzol,  this  adulteration  of  benzin  is 
hardly  likely  to  take  place  here  in  the  near  fnture  because  of  the  great  difference  in 
price.  The  principal  consumption  of  benzin  at  present  is  in  the  arts  as  a  solvent, 
and  as  a  substitute  for  oil  of  turpentine,  which  it  resembles  very  much  in  its  solvent 
properties.  In  pharmacy  it  has  been  used  to  deprive  powdered  drug.,  of  their  fixed 
oil  by  percolation  (see  Charta  Sincqns),  to  obtain  volatile  oils  by  percolating  the  oily 
drug  with  the  benzin,  and  subsequently  evaporating  the  mixture  spontaneously,  as  a 
substitute  for  ether  in  making  oleoresins,  and  for  many  other  purposes  to  which  it  is 
adapted  on  account  of  its  powers  as  a  solvent  Benzin  is  a  good  solvent  for  fats, 
vesins,  caoutchouc,  and  some  of  the  alkaloids. 

BENZOINUM.   U.S.,  Br.    Benzoin. 

(BftN-Z^i'NttM.) 

*^  A  balsamic  resin  obtained  from  Styrax  Benzoin.  Dryander.  (Nat,  Ord.  Styr^* 
eesft.)"  U.S.  "A  balsamic  resin  obtained  from  Styrax  Benzoin,  Dry. ;  and  probably 
from  one  or  more  other  species  of  Styrax,  Linn.  It  is  generally  procured  by  making 
deep  incisions  in  the  bark  of  the  trees,  and  allowing  the  liquid  that  exudes  to  con- 
erete  by  exposure  to  the  air."  Br. 

Benioe,  P.O.;  Retina  Bensoe,  Asa  Daleis ;  Gam  Beqjamin ;  Be^join,  Fr.;  Beni^  O.;  Belfoino, 
IL;  BeDJui,  Sp. 

The  botanical  source  of  benzoin  was  long  uncertain.  At  one  time  it  was  generally 
supposed  in  Europe  to  be  derived  from  the  Laurus  Benzoin  of  this  country.  This 
error  was  corrected  by  Linnaeus,  who,  however,  committed  another,  in  ascribing  the 
drug  to  Croton  Benzol,  a  shrub  which  he  afterwards  described  under  the  name  of 
Terminalia  Benzoin.  Mr.  Dryander  was  the  first  who  ascertained  the  true  benzoin* 
tree  to  be  a  Styrax  ;  and  his  description,  published  in  the  77th  vol.  of  the  London 
Philosophical  Transactions,  has  been  copied  by  most  subsequent  writers. 

Oen.  Ck.  Calyx  inferior.  Corolla  funnel-shaped.  Drupe  two-seeded.   WiUd. 

Styrax  Benzoin.  Willd.  Sp.  Plant.  iL  623.  (B.  d;  T.,  169.)  This  is  a  tall  tree 
of  quick  growth,  sending  off  many  strong  round  branches,  covered  with  a  whitish 
downy  bark.  Its  leaves  are  alternate,  entire,  oblong,  pointed,  smooth  above,  and 
downy  boieath.  The  flowers  are  in  compound,  axillary  clusters,  nearly  as  long  as 
Ar  leaevcfl,  and  usually  hang,  all  on  the  same  side,  upon  short  slender  pedicels. 

The  benzoin,  or  heiijamin-tree^  is  a  native  of  Sumatra,  Java,  Borneo,  Laos,  and 
Siam.  By  wounding  the  bark  near  the  origin  of  the  lower  branches,  a  juice  exudes, 
which  hardens  upon  exposure,  and  forms  the  benzoin  of  commerce.  The  trees,  which 
are  either  wild  or  cultivated,  are  deemed  of  a  proper  age  to  be  wounded  at  six  years, 
when  the  trunks  are  usually  about  seven  or  eight  inches  in  diameter.   The  Of  eration 
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is  performed  aDDually,  and  the  product  on  each  occasion  from  one  troe  never  exceeds 
three  pounds.  The  juice  which  first  flows  is  the  purest,  and  affords  the  whitest  and 
most  fragrant  bensoin.  It  is  exported  chiefly  from  Bangkok  in  Siam,  and  Achera 
in  Sumatra.  Siam  benzoin  is  usually  imported  in  cubic  blocks,  which  take  their  form 
from  the  wooden  boxes  in  which  the  soil  resin  has  been  packed.  It  is  brittle,  with 
a  peculiar,  vanilla-like  fragrance,  but  bitter  taste.  It  may  be  a  compact  mass,  con- 
taining more  or  less  numerous  opaque  white  tears  imbedded  in  a  rich  amber-oolored 
translucent  resin,  mixed  to  a  greater  or  less  extent  with  bits  of  bark,  wood,  etc.  In 
some  specimens  these  tears  are  exceedingly  small,  in  others  almost  wanting.  The 
finest  variety  is  composed  almost  entirely  of  these  tears,  loosely  agglutinated  together. 
According  to  Mr.  IS.  M.  Holmes,  Siam  benzoin  is  produced  by  a  tree  whose  leaves 
are  rather  thinner  and  have  a  less  marked  venation  than  the  leaves  of  the  Siyrax 
Benzoin.  Sumatra  Benzoin  differs  from  the  Siam  in  having  a  much  grayer  color ; 
the  resin  is  grayish  brown,  the  jiears  usually  fewer  than  id  the  finer  variety,  and 
the  bits  of  wood,  etc.,  more  abundant.  The  odor  difiers  from,  and  is  less  agree- 
able than,  that  of  Siam  benzoin.  Palembang  benzoin  resembles  Sumatra  benzoin, 
but  is  somewhat  more  transparent,  and  is  stated  to  yield  a  larger  percentage  of  ben- 
zoic acid.  It  is  also  asserted  that  it  can  be  distinguished  by  its  tincture  when  dropped 
into  water,  not  producing  milkiness,  but  a  flocculent  deposit.'*'  Penang  benzoin  also 
resembles  Sumatra  benzoin,  but  has  an  odor  which  is  more  like  that  of  storax,  and 
it  is  probably  not  yielded  by  the  Styrax  Benzoin  ;  possibly  it  is  the  product  of  & 
suhdenticulata. 

Properties.  Benzoin  has  a  fragrant  odor,  with  very  little  taste ;  but,  when  chewed 
for  some  time,  leaves  a  sense  of  irritation  in  the  mouth  and  fauces.  It  breaks  with  a 
resinous  fracture,  and  presents  a  mottled  surface  of  white  and  brown  or  reddish  brown ; 
the  white  spots  being  smooth  and  shining,  while  the  remainder,  though  sometimes 
shining  and  even  translucent,  is  usually  more  or  less  rough  and  porous,  and  often 
exhibits  impurities.  In  the  inferior  kinds,  the  white  spots  are  very  few,  or  entirely 
wanting.  Benzoin  is  easily  pulverized,  and,  in  the  process  of  being  powdered,  is 
apt  to  excite  sneezing.  Its  sp.  gr.  is  from  1*063  to  1*092.  '^  In  lumps  consisting  of 
agglutinated,  yellowish  brown  tears,  which  are  internally  milk  white,  or  in  the  form 
of  a  reddish  brown  mass,  more  or  less  mottled  from  whitish  tears  imbedded  in  it. 
It  is  almost  wholly  soluble  in  5  parts  of  moderately  warm  alcohol,  and  in  solution 
of  potassa.  When  Benzoin  is  boiled  with  milk  of  lime,  the  hot  filtrate  should  not 
give  off  the  odor  of  oil  of  bitter  almond  on  the  addition  of  test-solution  of  per- 
manganate of  potassium  (abs.  of  cinnamic  acid)."  IT.  S,  When  heated  it  melts, 
and  emits  thick,  white,  pungent  fumes,  which  excite  cough  when  inhaled,  and  con- 
sist chiefly  of  benzoic  acid.  It  is  wholly  soluble,  with  the  exception  of  impurities, 
in  alcohol,  and  is  precipitated  by  water  from  the  solution,  rendering  the  liquor 
milky.  It  imparts  to  boiling  water  a  notable  proportion  of  benzoic  acid.  Lime- 
water  and  the  alkaline  solutions  partially  dissolve  it,  forming  benzoates,  from  which 
the  acid  may  be  precipitated  by  the  addition  of  other  acids.  Its  chief  constituents 
are  resin  and  benzoic  acid ;  and  it  therefore  belongs  to  the  balsams.  The  white  tears 
and  the  brownish  connecting  medium  are  said  by  Stolze  to  contain  nearly  the  same 
proportion  of  acid,  which,  according  to  Bucholz,  is  12*5  per  cent.,  to  Stolze,  198  per 
cent.  In  a  more  recent  examination  by  Kopp,  the  white  tears  were  found  to  contain 
from  8  to  10  per  cent,  of  acid,  and  the  brown  15  per  cent.  (Jovrn.  de  Fharm,,  3e  s^r., 
iv.  46.)  The  resin  is  of  three  kinds,  one  extracted  with  the  benzoic  acid  by  a  boiling 
solution  of  carbonate  of  potassium  in  excess,  another  dissolved  by  ether  from  the 
residue,  and  the  third  affected  by  neither  of  these  solvents.  Besides  benzoic  acid  and 
resin,  the  balsam  contains  a  little  extractive,  and  traces  of  volatile  oil.  Benzoin  retards 
the  oxidation  of  fatty  matters,  and  thus  tends  to  prevent  rancidity. 

It  appears  from  recent  researches  that  benzoin,  besides  its  own  characteristic  acid, 
oflen  contains  also  cinnamic  acid,  which  is  found  more  especially  in  the  white  tears. 
Indeed,  Hermann  Aschoff  obtained  from  some  benzoin  of  Sumatra  a  pure  cinnamic 

*  A  factitioui  substanoe  has  been  aold  in  oar  market!  for  bensoin,  oonsistinff  of  ebipc  of  wood 
»£glatinat«d  by  a  resinous  substance,  with  no  benzoic  acid,  and  only  a  trace  of  cinnamio.  (J.  M. 
Maisch,  A.  J.  P.,  xxxr.  494.) 
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acid,  without  any  beosoio ;  and  Measra.  Kolbe  and  Laatermann)  upon  ezaminin^ia 
apectmen  of  the  tears,  discovered  what  they  at  first  supposed  to  he  a  peculiar  acid, 
hut  which,  on  fturther  investigation,  proved  to  he  a  mixture  of  the  cinnamic  and 
benzoio  acids^  Aschoff  recommends  the  following  method  of  detecting  cinnamic 
acid.  Boil  the  henzoin  with  milk  of  lime,  filter,  decompose  with  hydrochloric  acid,  and 
add  either  bichromate  of  potassium  with  sulphuric  acid,  or  permanganate  of  potas- 
sium, when,  if  cinnamic  acid  he  present,  the  odor  of  oil  of  bitter  almonds  will  be 
pereeived.  The  two  acids,  which,  when  they  occur  together  in  benzoin,  are  said  to 
be  always  mixed  in  the  same  proportion,  may  be  at  least  partially  separated  by  sim- 
ple crystalliiation ;  their  melting  points  being  very  different,  that  of  benzoic  acid 
121^  C.  (249^  F.),  and  that  of  the  mixed  acid,  consisting  of  one  part  of  the  cin- 
aamic  and  two  of  the  benzoic,  only  25-5°  C.  (78^  F.).  (i'.  J*  3^.,  1863,  p.  77.) 
According  to  Mr.  A.  C.  Curtis,  cinnaTnein  may  be  obtained  by  boiling  benzoin 
with  twice  its  bulk  of  lime  in  forty  parts  of  water  for  fifteen  or  twenty  minutes, 
filtering,  cooling,  adding  hydrochloric  acid,  washing  the  precipitate,  and  reorystal- 
lizing  from  water  acidulated  with  hydrochloric  acid.  {^A.  J.  P.,  1872,  p.  486.) 

Rump  (1878)  treated  Siam  benzoin  with  caustic  lime,  precipitated  the  benzoio 
acid  wiih  hydrochloric  add,  and  agitated  the  liquid  with  ether.  The  latter  on  evap- 
orating afforded  a  mixture  of  benzoic  acid  and  vanillin^  GgHgO,.  Subjected  to  dry 
distiUation,  benzoin  affords  as  chief  product  benzoic  acid,  together  with  empyreumatio 
products,  among  which  Berthelot  has  proved  the  presence  (in  Siam  beozoin)  of 
Miyroly  GgHy  The  latter  was  also  obtained  in  1874  by  Theegarten  from  Sumatra 
benzoin  by  distilling  it  with  water.  {Bet.  Ghem,  Ges,,  1874,  p.  727.) 

Medical  Properties  and  Usee.  Benzoin  is  stimulant  and  expectorant,  and  was 
formerly  employed  in  pectoral  affections ;  but,  except  as  an  ingredient  of  the  com- 
pound tincture  of  benauin,  it  has  fallen  into  disuse.  Trousseau  and  Pidoux  recom- 
mend strongly  its  inhalation  in  chronic  laryngitis.  Either  the  air  of  the  chamber 
may  be  impregnated  with  its  vapor  by  placing  a  small  portion  upon  some  live  coals, 
or  the  patient  may  inhale  the  vapor  of  boiling  water  to  which  the  balsam  has  been 
added.  It  is  employed  in  pharmacy  for  the  preparation  of  benzoio  acid  (see  Acidum 
Benzoicum) ;  and  the  milky  liauor  resulting  from  the  addition  of  water  to  its  alco- 
holic solution  is  sometimes  used  as  a  cosmetic,  under  the  impression  that  it  renders 
the  skin  soft.  A  tincture  has  been  strongly  recommended  in  anal  fissure.  In  the 
Bast  Indies,  the  balsam  ib  burnt  by  the  Hindoos  as  a  perfume  in  their  temples.* 

Off^.  Prep,  Adeps  Benzoinatus ;  Tiuctura  Benzoini ;  Tinctura  Benzoini  Composita. 

Off.  Prep.  Br.  Acidum  Beozoioum ;  Adeps  Benzoatus ;  Tinctura  Benzoini  Com- 
posita; Ungnentum  Cetacei. 

BISMUTHI  CITRAS.   U.S.,  Br.     CUraie  of  BumvJth 

Bi  Cc  Il6  Or ;  399.  (bI^-MU'thI  CI'TRAs.)  Bi  Os,  Cu  Us  Ou;  309. 

Bumatham  Citrioam,  Citrate  de  Bismuth,  Fr.j  Citronensaares  Wismath,  O. 

"Snbnitrate  ot  Bismuth,  tenparU;  Citric  Acid,  teven parts;  Distilled  Water,  a 
wJUnent  quantity.     Boil  Uie  Subnitrate  of  Bismuth  and  the  Citric  Acid  with/or^ 

*  A  styptie  liquid,  prepared  by  a  Roman  pharmaceutist  named  Pagliariy  and  kept  secret  for  a 
time,  has  acquired  some  reputation  among  the  French  army  surgeons.  It  is  made  by  boiling,  for 
six  lioarsy  ei^t  ounces  of  tincture  of  bensoin  (containing  about  two  ounces  of  the  balnun),  a  pound 
of  alum,  and  ten  pounds  of  water,  in  a  glased  earthen  yessel,  stirring  constantly,  and  supplying 
the  loM  with  hot  water.  The  liquor  is  then  strained  and  kept  in  stopped  bottles.  It  is  limpid, 
styptic,  of  an  aromatic  smell,  and  said  to  have  the  property  of  causing  an  instantaneous  coagulation 
of  the  blood.  (See  Am,jQHm.  of  Mtd.  Sei.^  N.8.,  xzv.  19tf.) 

K.  Meyer,  belieying  Uiat  the  long  boiling  in  the  foregoing  process  is  injurious,  if  in  no  other 
way,  by  dissipating  the  benxoic  acid,  proposes  to  dispense  with  it,  and  has  substituted  the  following 
formula,  which  furnishes  a  product  always  icTentical.  Take  tears  of  t>enBoin,  0  grammes  (about 
^im\  aleobol  at  90°  G.  16  grammes;  dissolve  and  add  of  water  300  grammes,  alum  30  grammes; 
mix  and  boil  till  the  liquid  becomes  clear.  The  liquid  should  mark  6°  on  the  hydrometer.  {Joum. 
de  Piarm.  et  de  Ckim.,  4e  s6r.,  v.  123.) 

Fftmigating  paetiUe  are  made  from  16  parts  of  bensoin,  4  of  balsam  of  Tolu,  4  of  yellow  saunders, 
1  of  labdaaam,  4S  of  ehareoal,  3  of  nitre,  1  of  tragacanth,  3  of  gum  arabio,  and  12  of  cinnamon- 
wator,  by  reducing  the  solid  ingredients  to  powder,  and  mixing  the  whole  into  a  plastic  mass,  which 
is  to  be  formed  into  cones,  flattened  at  tne  base,  and  dried  first  in  the  air,  and  then  in  a  stove 
(Soobeiran,  TraiU  de  Pharm.,  3e  ed.,  i.  463.) 
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parts  of  Distilled  Water,  until  a  drop  of  the  mixture  yields  a  clear  solation  with 
water  of  ammonia.  Then  add  Jive  hundred  parts  of  Distilled  Water,  allow  the 
suspended  matter  to  deposit,  wash  the  precipitate  (first  hy  deoantation,  and  after- 
ward on  a  strainer),  with  Distilled  Water,  until  the  washings  are  tasteless,  and  dry 
the  residue  at  a  gentle  heat."   U.  S. 

*'  Take  of  Subnitrate  of  Bismuth  5}  ounces  [av.] ;  Nitric  Acid  11  fluidounoes 
[Imp.  meas.]  or  a  sufficiency ;  Citric  Acid  4  ounces  [ay.]  ;  Bicarbonate  of  Sodium  8 
ounces  [av.]  ;  Distilled  Water  a  sufficiency.  Heat  the  Subnitrate  of  Bismuth  with 
the  Nitric  Acid  until  the  salt  is  dissolved.  Pour  in  some  water,  with  constant  stir- 
ring, until  the  cloudiness  produced  by  the  water  no  longer  rapidly  disappears.  Dis- 
solve the  Bicarbonate  of  Sodium  in  Distilled  Water,  add  the  Citric  Acid,  boil  until 
all  gas  is  expelled,  and  then  add  the  liquid  to  the  clear  or  only  faintly  opalescent  solu- 
tion of  bismuth  until  no  further  precipitate  is  produced.  Heat  to  boiling,  occasion- 
ally stirring.  Set  the  whole  aside  to  cool.  When  cold,  filter,  and  wash  the  precipi- 
tate of  citrate  of  bbmuth  until  no  free  nitric  acid  remains.  Dry  the  product  over  a 
water-bath.''  Br, 

Properties.  "  A  white  amorphous  powder,  permanent  in  the  air,  odorless  and 
tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  water  of  ammonia.  When 
strongly  heated,  the  salt  chars,  and,  on  ignition,  leaves  a  more  or  less  blackened  resi- 
due with  a  yellow  surface,  which  is  dissolved  by  warm  nitric  acid.  This  solution, 
on  being  dropped  into  water,  occasions  a  white  turbidity.  The  ammoniacal  solution, 
when  treated  with  hydrosulphuric  acid  in  excess,  yields  a  black  precipitate.  The 
filtrate  deprived,  by  heat,  of  the  excess  of  hydrosulphuric  acid  and  cooled,  when 
boiled  with  lime-water,  produces  a  white  precipitate,  and  when  a  portion  of  it  is 
mixed  with  an  equal  volume  of  concentrated  sulphuric  acid  and  cooled,  a  brown  or 
brownish  black  zone  should  not  appear  around  a  crystal  of  ferrous  sulphate  dropped 
into  the  liauid  (abs.  of  nitrate)."  IT.  S. 

Composition.  As  citric  acid  (H^C^ H^O^)  is  tribasic,  one  atom  of  bismuth,  being 
trivalent,  will  exactly  replace  the  three  hydrogen  atoms  of  the  citric  acid  and  form 
a  neutral  citrate  of  bismuth.  When  subnitrate  of  bismuth  is  boiled  with  a  solution 
of  citric  acid  it  is  decomposed,  the  nitric  acid  is  replaced  by  the  citric  &cid,  and  the 
insoluble  citrate  of  bismuth  is  formed ;  the  completion  of  the  process  is  known  by 
the  mixture  yielding  a  clear  solution  with  water  of  ammonia. 

Medical  Propeities.  This  salt  b  not  used  itself  in  medicine,  but  has  been  made 
officinal  for  pharmaceutical  purposes. 

Off.  Prep,  Bismuthi  et  Ammonii  Citras. 

BISMUTHI  ET  AMMONII  CITRAS.  U.8,,Br.    OUrcUe  of  Bimnuth 

and  Ammonium. 

(Bl§-MU'THi  ftT  AM-MO'N)-!  CI'TBXS.) 
Citrate  de  Bismnth  et  d'Aminoniaque,  Fr.  ;  Gitronenaaures  Wismathoxyd-Aminoninm,  G, 

'*  Citrate  of  Bismuth,  ten  parts;  Water  of  Ammonia,  Distilled  Water,  each,  a 
sufficient  quantity.  Mix  the  Citrate  of  Bismuth  with  twenty  (20)  parts  of  Distilled 
Water  to  a  smooth  paste,  and  gradually  add  Water  of  Ammonia  until  the  salt  Is 
dissolved,  and  the  liquid  has  a  neutral  or  only  faintly  alkaline  reaction.  Then  filter 
the  solution,  evaporate  it  to  a  syrupy  consistence,  and  spread  it  on  plates  of  glafls, 
so  that,  on  drying,  the  salt  may  be  obtained  in  scales.  Keep  the  product  in  snudi, 
well-stopped  vials,  protected  from  lisht."  U,  S. 

*'  Take  of  Solution  of  Citrate  of  Bismuth  and  Ammonium  one  pint  [Imp.  meaft.} 
or  a  sufficiency.  Evaporate  the  solution  over  a  water-bath  to  the  consistence  of  a 
syrup.  Spread  the  resulting  fluid  in  thin  layers  on  glass  or  porcelain  plates,  and 
dry  at  a  temperature  not  exceeding  100^  F.  (37*8^  C),  Bemove  thesoalee  and  pre- 
serve them  in  a  stoppered  bottle."  Br, 

This  salt  is  officinal  for  the  first  time,  although  it  has  been  used  quite  extennvely 
during  the  last  ten  years,  principally  for  preparing  extemporaneously  the  London 
Liquor  Bismuthi  originally  suggested  by  Schacht.  (See  Inguor  Bimnutki  et  ' 
momm  Citratis.) 
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Fropertief.  "  Small,  shining,  pearly  or  tranalnoent  scales,  becoming  opaque  on 
ezpoeure  to  air,  odorless,  having  a  slightly  acidalous  and  mstallic  taste,  and  a  neutral 
or  fiuntly  alkaline  reaction.  Very  soluble  in  water  and  but  sparingly  soluble  in  al- 
cohol. When  strongly  heated,  the  salt  melts,  then  chars,  and  finally  leaves  a  more  or 
less  blackened  residue  with  a  yellow  surface,  which  is  dissolved  by  warm  nitric  acid. 
This  solution,  on  being  dropped  into  water,  occasions  a  white  turbidity.  The  aqueous 
solution  of  the  salt,  when  boiled  with  solution  of  potassa,  evolves  vapor  of  ammonia ; 
and,  when  treated  with  hydrosulphuric  acid,  yields  a  black  precipitate.  If  the  filtrate 
be  deprived,  by  heat,  of  the  excess  of  hydrosulphuric  acid  and  cooled,  a  portion  of 
it,  boiled  with  lime-water,  produces  a  white  precipitate.  Another  portion,  after  being 
mixed  with  an  equal  volume  of  concentrated  sulphuric  acid  and  cooled,  should  not 
produce  a  brown  or  brownish  black  zone  around  a  crystal  of  ferrous  sulphate  dropped 
into  the  liquid  (abs.  of  nitrate)."  Ui  S.  As  frequently  seen  in  commerce  it  is  not 
entirely  soluble  in  water:  this  is  due  to  the  loss  of  ammonia  through  exposure,  and 
a  few  drops  of  water  of  ammonia,  added  to  the  turbid  solution,  are  generally  sufficient 
to  restore  its  transparency.  The  Committee  of  Revision  very  properly  omitted  to 
give  its  chemical  formula,  as  it  is  by  no  means  proved  that  it  has  a  definite  compo- 
sition. It  is  believed  by  some  to  be  a  true  double  citrate,  Bi,C,Hg07(NH^),C,H^0,. 
On  the  other  hand,  Bartlett  (^Zeitdch./ur  Chem.,  1865,  p.  350)  obtained  on  evapo- 
ration of  the  ammoniacal  solution  BiCf H.O^jNH,  --I-  3H,0,  and  Bother  (Jahret- 
hericlU,  1876,  p.  564)  obtained  on  crystallizing  from  warm  ammonia  Bi,C.HjO„ 
3NH,  -I-  3H,0.  "  Ten  grains  dissolved  in  water,  and  treated  with  sulphuretted  hydro* 
gen  in  excess,  yield  a  precipitate  which,  when  washed  and  dried,  weighs  about  six 
and  a  half  grains."  Br. 

Medical  Froperties.  This  salt  differs  from  the  older  preparations  of  bismuth  in 
its  solubility,  and  for  this  reason  probably  is  more  rapid,  more  astringent,  and  more 
irritant  in  its  action.  In  cases  of  irritation  or  inflammation  of  the  gastro-intestinal 
mucous  membrane  it  is  very  much  inferior  to  the  insoluble  preparations,  but  when 
there  is  relaxation  with  excessive  discharges  it  may  usefully  be  employed.  The  dose 
IS  from  one  to  three  grains  (*065-'20  Gm.). 

BISMUTHI  6XIDUM.  Br.     Oxide  of  Bumuth. 

BiiOs;  468.  (bI^-MU'th!  Ox'}-dGm.)  BiiOs;  468. 

Oxyde  de  Bismath,  Fr.;  Bismatham  Ozydi^ain,  Ozydttm  Bismatbionm;  Wiimothozyd,  G. 

"  Take  of  Subnitrate  of  Bismuth  one  pound  [avoirdupois] ;  Solution  of  Soda 
/our  pints  [Imp.  meas.].  Mix  and  boil  for  five  minutes ;  then  having  allowed  the 
mixture  to  cool  and  the  oxide  to  subside,  decant  the  supernatant  liquid,  wash  the 
precipitate  thoroughly  with  distilled  water,  and  finally  dry  the  oxide  by  the  heat 
of  a  water-bath."  Br, 

The  subnitrate  of  bismuth  is  decomposed  by  the  solution  of  soda  in  this  process, 
hydrate  of  bismuth  being  formed,  which  is  precipitated,  whilst  nitrate  of  sodium 
remains  in  solution.  2(BiN0„H,0)  +  2NaH0  =  Bi,6H0  (or  Bi,0„3H,0)  + 
2NaN0,.  At  the  temperature  of  100''  C.  (212''  F.)  the  hydrate  of  bismuth  is 
decomposed,  water  is  liberated,  and  the  anhydrous  oxide  is  left. 

Properties.  Oxide  of  bismuth  is  a  powder  of  a  dull  lemon  yellow  color,  insolu- 
ble in  water,  but  soluble  in  nitric  acid  mixed  with  half  its  volume  of  water  without 
effervescence. 

Medical  Properties.  The  oxide  of  bismuth  resembles  the  subnitrate  in  its 
medical  properties,  and  may  be  administered  in  similar  doses. 

BISMUTHI  SUBOARBONAS.  U.S.,  Br.    SvbcarboncOe  of  BimuOi. 

(Bl§-HU'THi  St^B-GAB-Bd'NXS.) 
(BiO),  COs,  H«  O  ;  530.  BiOs,  CO,  HO;  265. 

Bitmutki  Carbonas,  Br. ;  Oftrbonate  of  Bismoth ;  Bismuthum  Saboarbonioam,  SaboarbooM 
JBUmttthioot;  SouBoarbonafce  de  Bismuth,  Fr.;  Basisohes  KohlensaaroB  Wismathozyd,  Q. 

A  process  for  this  salt  is  no  longer  officinal ;  that  of  the  Pharm.  1870  will  be 
found  in  the  foot-note  below.* 

•  "  Take  of  Bitmntb,  in  pieoee,  two  troyouncet ;  Nitric  Acid  eight  troyouneeg  and  a  half;  Water 
dAmmimitkJieejfluxdouncee;  Carbonate  of  Sodium  ten  troyouneet;  DittiUed  Water  a  •t^citnt  quan* 
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"  Take  of  Purified  Bismatb,  in  small  pieces,  ttoo  ounces  [avoirdupois] ;  Nitric  Add 
four  Jluidounces  [Imperial  measure] ;  Carbonate  of  Ammonium  six  ounces  [avoird.] ; 
Distilled  Water  a  sufficiency.  Mix  the  Nitric  Acid  with  three  [fluid]onnce8  [Imp. 
meas.]  of  Distilled  Water,  and  add  the  Bismuth  in  successive  portions.  When  eflfer- 
vesoence  has  ceased,  apply  for  ten  minutes  a  temperature  approaching  that  of  ebul- 
lition, and  afterwards  decant  the  solution  from  any  insoluhle  matter  that  may  be 
present.  Evaporate  the  solution  until  it  is  reduced  to  two  fluidounces  [Imp.  meas.], 
and  add  this  in  small  quantities  at  a  time  to  a  cold  filtered  solution  of  the  Carbonate 
of  Ammonium  in  two  pints  [Imp.  meas.]  of  Distilled  Water,  constantly  stirring 
during  admixture.  Collect  the  precipitate  on  a  calico  filter,  and  wash  it  with 
DistilTed  Water  until  the  washings  pass  tasteless.  Remove  now  as  much  of  the 
adhering  water  as  can  be  separated  from  the  precipitate  by  slight  pressure  with 
the  hands,  and  finally  dry  the  product  at  a  temperature  not  exceeding  150°  F. 
(65-5°  C.)."  Br. 

This  preparation  was  first  made  officinal  in  the  1860  edition  of  the  U.  S.  Phar- 
macopoeia. As  metallic  bismuth  generally  contains  arsenic,  it  is  very  important  to 
provide  that  this  should  be  left  behind,  in  the  processes  for  making  its  medicinal 
preparations.  It  is  on  this  account  that  the  formula  of  U.  S.  Pharm.  1870  was  so 
elaborate.  The  bismuth  is  first  dissolved  in  nitric  acid,  a  portion  of  which  oxidizes 
the  metal,  with  the  evolution  of  nitrous  vapors,  while  another  portion  combines  with 
the  oxide  produced  to  form  nitrate  of  bismuth.  At  the  same  time  the  arsenic  is 
also  oxidized  at  the  expense  of  the  nitric  acid,  and  unites  with  a  portion  of  the 
oxidized  metal  so  as  to  produce  the  arseniate  of  bismuth.  Both  of  these  salts, 
therefore,  are  contained  in  the  solution,  which  is  very  concentrated.  Both  have 
the  property,  when  their  solution  is  diluted  with  water,  of  separating  into  two  salts, 
one  an  insoluble  subsalt  which  is  deposited,  a6d  the  other  a  soluble  acid  salt  which 
is  held  in  solution.  But  the  arseniate  is  more  disposed  to  the  change  than  the 
nitrate,  and  requires  for  the  purpose  a  smaller  amount  of  water  of  dilution.  Hence, 
the  first  direction,  after  the  metal  has  been  dissolved,  is  to  add  a  moderate  quantity 
of  distilled  water,  insufficient  to  cause  the  decomposition  of  the  nitrate.  From 
this  diluted  solution  the  insoluble  subacseniate  is  slowly  deposited,  so  as,  in  the 
course  of  twenty-four  hours,  to  free  it  almost  if  not  entirely  from  the  poisonous 
metal.  This  is  separated  by  filtration,  and  the  solution  is  now  diluted  with  a  much 
larger  quantity  of  distilled  water,  which  causes  a  copious  deposition  of  subnitrate 
of  bismuth.  But,  in  order  not  to  waste  the  acid  nitrate  remaining  in  solution, 
thb  is  decomposed  by  ammonia,  which  takes  most  of  the  nitric  acid,  and  precipi- 
t4ites  the  bismuth  combined  with  the  remainder,  in  the  form  of  subnitrate.  The 
whole  of  the  precipitated  subnitrate,  thus  freed  from  arsenic,  is  redissolved  in  nitric 
acid,  and  the  solution  of  the  nitrate  now  obtained,  being  diluted  with  just  so  much 
water  as  to  produce  a  commencing  precipitation  of  subnitrate,  is  freed  by  filtering 
from  the  small  quantity  formed,  and  slowly  added  to  a  solution  of  carbonate  of  sodium. 
An  interchange  of  principles  takes  place ;  nitrate  of  sodium  and  carbonate  of  bismuth 
are  formed,  the  former  of  which  remains  in  solution,  and  the  latter  is  deposited. 
This  part  of  the  process  tends  still  further  to  get  rid  of  the  arsenic;  for  if  any  of 
the  arsenic  acid  or  arseniate  of  bismuth  exist  in  the  solution,  the  poisonous  acid 
would  combine  with  the  soda,  and,  thus  forming  a  soluble  salt,  would  be  retained  by 
the  water.     Nothing  now  remains  but  to  wash,  dry,  and  powder  the  precipitate. 

Hty,  Mix  four  troyounces  and  a  half  of  the  Nltrio  Aoid  with  four  flaidounoes  of  Distilled  Watar 
in  a  capacious  glass  vessel,  and,  having  added  the  Bismuth,  set  the  whole  aside  for  twenty-four 
tkonrs.  Dilute  the  resulting  solution  with  ten  fluidounces  of  Distilled  Water,  stir  it  thoroughly, 
and,  after  twenty-foar  hours,  filter  through  paper.  To  the  filtered  liquid,  previously  dilated  witfi 
unequal  measure  of  Distilled  Water,  slowly  add  the  Water  of  Ammonia,  constantly  stirring. 
Transfer  the  whole  to  a  strainer,  and  after  the  precipitate  has  been  drained,  wash  it  with  two  pints 
of  Distilled  Water,  and  drain  it  again.  Then  place  the  precipitate  in  a  proper  vessel,  add  the  re- 
mainder of  the  Nitric  Acid,  and  afterwards  four  fluidounces  of  Distilled  Water,  and  set  the  sola, 
tion  aside.  At  the  end  of  twenty*four  hours,  filter  through  paper.  Dissolve  the  Carbonate  of 
Sodium  in  twelve  fluidounces  of  Distilled  Water,  with  the  aid  of  heat,  and  filter  the  aolatioa 
through  paper.  To  this,  when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant 
stirring.  Transfer  the  whole  to  a  strainer,  and  after  the  precipitate  has  been  drained,  wash  it 
with  Distilled  Water  until  the  washings  pass  tasteless.  Lastly,  press,  dry  it  on  blbaloiia  pi^p^r 
with  a  gentle  heat,  and  mb  it  into  powder.^'  U,  S»  1870. 
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The  British  prooess  is  more  simple,  becanse,  using  bismuth  already  purified,  it  is 
without  the  prelimiuary  measures  taken  in  the  U.  S.  process  to  separate  the  arsenic. 

Properties.  Subcarbooate  of  bismuth  is  **  a  white,  or  pale  yellowish  white 
powder,  permanent  in  the  air,  odorless  and  tasteless,  and  insoluble  in  water  or  alco- 
hol. When  heated  to  redness,  the  salt  loses  moisture  and  carbonic  acid  gas,  and 
leaves  a  yellow  residue  which  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which 
is  blackened  by  hydrosulphurio  acid."  IL  S,  Its  sp.  gr.  is  about  4.  It  effervesces 
with  acids,  and,  when  exposed  to  heat,  loses  9*5  per  cent,  of  its  weight  (^U,S,  1870) 
in  consequence  of  the  escape  of  carbonic  acid,  and  is  converted  into  the  anhydrous 
terozide,  of  a  light  yellow  color.  When  mixed  with  sulphuric  acid,  and  subjected 
to  Marsh's  test,  it  should  yield  no  arsenic,  or  merely  a  trace. 

Tests.  ^*  On  dissolving  1  part  of  the  suit  in  6  parts  of  warm  nitric  acid  (sp.  gr. 
1*200),  a  copious  effervescence  takes  place,  and  no  residue  should  be  left  (abs.  of 
insoluble  foreign  salts).  On  pouring  this  solution  into  50  parts  of  water,  a  white 
precipitate  is  produced,  and,  on  filtering  and  concentrating  the  filtrate  to  6  parts, 
a  portion  of  this,  mixed  with  5  times  its  volume  of  diluted  sulphuric  acid,  should  not 
besome  cloudy  (abs.  of  lead).  If  another  portion  be  precipitated  with  an  excess  of 
water  of  ammonia,  the  supernatant  liquid  should  not  exhibit  a  blue  tint  (copper). 
On  diluting  a  third  portion  with  5  volumes  of  distilled  water,  the  filtrate  should 
not  be  affected  by  test-solution  of  nitrate  of  silver  (chloride),  or  of  nitrate  of  barium 
(sulphate) ;  nor  by  hydrochloric  acid  (silver),  if  the  salt  be  boiled  with  acetic 
acid  diluted  with  an  equal  volume  of  water,  and  the  cold  filtrate  freed  from  Bismuth 
by  hydrosulphurio  acid,  the  new  filtrate  should  leave  no  fixed  residue  on  evapora- 
tion (alkalies  and  alkaline  earths).  On  boiling  1  Gm.  of  the  salt  with  10  C.c.  of 
solution  of  soda  (sp.  gr.  1*260),  and  holding  a  glass  rod  dipped  in  acetic  acid  over 
the  test  tube,  not  more  than  a  fkint,  white  cloud,  but  no  heavy,  white  fumes,  should 
appear  (only  traces  of  ammonia).  If  the  preceding  mixture,  after  thorough  boiling, 
be  diluted  with  water  to  50  C.c.  and  filtered,  the  filtrate,  when  supersaturated  with 
hydrochloric  acid,  and  treated  with  hydrosulphurio  acid,  should  not  deposit  more 
than  a  trace  of  a  precipitate,  which  should  not  have  a  yellow  or  orange  color  (only 
traces  of  antimony,  arsenic,  tin).  On  boiling  1  Om.  of  the  salt  with  10  C.c.  of 
strong  solution  of  soda,  decanting  the  liquid  from  the  precipitated  oxide  of  bismuth 
into  a  long  test-tube,  and  adding  about  0*5  Om.  of  aluminium  wire  cut  into  small 
pieces  (a  loose  plug  of  cotton  being  pushed  a  short  distance  down  the  tube)  the 
generated  gas  should  not  impart  any  color  or  tint  to  paper  wet  with  test-solution  of 
nitrate  of  silver  and  kept  over  the  mouth  of  the  test-tube  for  half  an  hour  (abs.  of 
more  than  traces  of  arsenic)."  Ul  S.  ^^  The  nitric  acid  solution  gives  no  precipitate 
with  diluted  sulphuric  acid  or  with  solution  of  nitrate  of  silver.  If  to  nitric  acid 
mixed  with  half  its  volume  of  distilled  water  as  much  carbonate  of  bismuth  be  added 
tt  the  acid  will  dissolve,  one  volume  of  this  solution  poured  into  twenty  volumes  of 
water  will  yield  a  white  precipitate."  Br,  If  arsenic  were  present,  a  precipitate 
would  take  place  with  a  much  smaller  proportion  of  water. 

Medical  Properties  and  TTses.  This  salt  was  brought  into  notice  by  M.  Han- 
non,  of  Brussels  {Ann,  de  TJUrap.^  1857,  p.  214),  who,  conceiving  that  it  was  more 
tonic  than  the  snbnitrate,  recommended  it  as  a  substitute.  It  is,  however,  ther- 
apeutically equivalent  to  the  older  preparation,  having  the  same  range  of  application 
to  the  treatment  of  disease  and  the  same  dose. 

BISMUTHI  8UBNITRAS.   CT.iS.,  5r.    SubnUrate  of  Bumuth. 

NOs.  Hs  O ;  306,         (Bl9-MU'THl  sOB-NI'TaXS.)  BiOi,  NO5.  2H0 ;  306. 


BUmuthiLA  All>lini,  Br,;  White  Bismuth;  Bismathum  Subnitrioum,  P,0,/  Biamutham  H7* 
drioo-nitrionin,  Magisterium  Bismuthi,  Sabaiotas  (s.  Bubnitnu)  Bismutbioiis ;  Sous-aiotate  de 
Bimnthy  Fr.;  BasiBches  Salpetersaures  Wismuthoxjd,  G,;  Oxynitrate  of  Bismuth. 

A  prooosB  for  subnitrate  of  bismuth  is  no  longer  officinal.  The  process  of  U.  S.  P. 
1870  is  given  in  the  foot-note.* 

*  Take  of  Bismath,  in  pieeet,  tw>  troyouneet ;  Nitrio  Ao:d  eight  troy  ounces  and  a  half;  Car- 
bonnte  of  Bodlnm  ten  froyouncee  ;  Water  of  \mmon\A Jive  Jluidouncee  ;  Distilled  Water  a  tujficient 
gmantitjf.    Mix  four  troyounoes  and  a  half  of  the  mtrlo  Add  with  four  floidoonoes  pf  Distilled 
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"  Take  of  purified  Bismuth,  in  small  pieces,  ttoo  ounces  [avoirdupois] ;  Nitric 
Acid  four  fluidounces  [Imperial  measure]  ;  Distilled  Water  a  sufficiency.  Mix  the 
Nitric  Acid  with  three  [fluid]ounoes  of  Distilled  Water,  and  add  the  Bismuth  in 
successive  portions.  When  effervescence  has  ceased,  apply  for  ten  minutes  a  heat 
approaching  that  of  ebullition,  and  decant  the  solution  from  any  insoluble  matter 
that  may  be  present.  Evaporate  the  solution  until  it  is  reduced  to  two  fluidounoes, 
and  pour  it  into  half  a  gallon  of  Distilled  Water.  When  the  precipitate  which 
forms  has  subsided,  decant  the  supernatant  liquid,  add  half  a  gallon  [Imp.  meas.] 
of  Distilled  Water  to  the  precipitate,  stir  them  well  together,  and,  after  two  hours, 
decant  off  the  liquid,  collect  the  precipitate  on  a  calico  filter  and  fold  it  with  the  caU 
ico  and  press  it  with  the  hands,  and  dry  it  at  a  temperature  not  exceeding  150^  F. 
(65  5°  C  y  Br. 

The  aJterations  from  the  old  process,  in  the  U.  S.  P.  formula  of  1870,  were  based 
upon  the  wish  to  get  rid  of  any  arsenic  that  might  be  present  in  the  bismuth  used. 
This  is  accomplished  by  first  preparing  the  carbonate,  by  adding  the  nitric  add  so- 
lution of  bismuth  to  a  solution  of  carbonate  of  sodium  in  excess,  whereby  most  of 
the  arsenic  is  retained  in  the  solution,  probably  as  arseniate  of  sodium,  while  the  in* 
soluble  carbonate  is  precipitated.  This  is  dissolved,  with  the  aid  of  heat,  in  nitric 
acid,  so  as  to  make  a  very  concentrated  solution  of  the  nitrate,  to  which,  when  cold, 
just  so  much  water  is  added  as  to  begin  to  produce  a  permanent  turbidness.  The 
object  of  this  is  to  allow  any  arsenic  that  may  be  still  present  to  be  deposited,  which 
happens  for  reasons  stated  in  explaining  the  process  for  procuring  the  subcarbonate. 
(See  page  291.)  The  deposited  matter  having  been  precipitated,  only  the  pure 
nitrate  remains  in  solution,  which  is  made  to  yield  the  subnitrate  by  large  dilutioii 
with  water,  and  still  more  completely  by  the  addition  of  ammonia. 

In  the  British  formula,  the  old  method  is  pursued  of  simply  dissolving  the  bis- 
muth, which  has  been  previously  purified,  in  nitric  acid  somewhat  diluted,  concen- 
trating the  solution,  and  precipitating  by  adding  it  to  a  large  quantity  of  water. 
When  bismuth  is  added  to  dilute  nitric  acid,  red  fumes  are  copiously  given  of^ 
and  the  metal,  oxidized  by  the  decomposition  of  part  of  the  nitric  acid,  is  dia* 
solved  by  the  remainder  so  as  to  form  a  solution  of  the  temitrate  of  bismuth.    It 
is  unnecessary  to  have  the  metal  in  powder ;  as  it  dissolves  with  great  facility  when 
added  to  the  acid  in  fragments.     When  the  solution  is  completed,  the  liquor  should 
be  added  to  the  water,  and  not  the  water  to  the  solution.     In  order  to  have  a  smooth 
light  powder,  which  is  most  esteemed,  the  precipitate  should  be  well  washed  to  re- 
move every  trace  of  free  nitric  acid,  and  dried  as  speedily  as  possible.     In  the  use 
of  this  formula  it  is  taken  for  granted  that  the  bismuth  has  been  ascertained  to  be 
free  from  arsenic ;  and,  if  it  prove  upon  the  application  of  Marsh's  test  to  be  other- 
wise, means  should  certainly  be  employed  to  purify  it  before  using  it.     Measures 
for  this  purpose  are  mentioned  under  BismtUhum  PurificcUum,     Should  the  sub- 
nitrate  or  subcarbonate  be  ascertained  to  contain  arsenic,  it  may,  as  suggested  by 
Dr.  Herapath,  be  purified  by  boiling  it  with  solution  of  caustic  soda  or  potassa, 
twice  successively,  then  thoroughly  washing  the  residue,  which  will  be  yellow  oxide 
of  bismuth,  dissolving  it  again  in  nitric  acid,  and  precipitating  by  water  as  before. 
(^Cheni,  News,  1863,  p.  77.)     In  the  washing  of  subnitrate  of  bismuth,  the  salt  is 
asserted  to  lose  a  portion  of  its  nitric  acid ;  and  the  change  may  be  considerable, 
if  the  washing  be  continued  so  long  as  the  liquid  comes  away  in  any  d^ree  acid- 
Water,  in  %  oapaofous  glMs  yessel,  and»  hanng  added  the  Biamath,  set  the  whole  aaide  for  tweatj- 
four  hoars.    Dilute  the  resulting  solution  with  ten  fluidounces  of  Distilled  Water,  stir  it  thoroughly, 
and,  after  twenty-four  hours,  filter  through  paper.    Dissolve  the  Gurhonate  of  Sodium  in  twMity 
fluidounoes  of  Distilled  Water  with  the  aid  of  heat,  and  filter  the  solution  through  paper.     To  this* 
when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  oonstant  stirring.    Transfer  the  «hol« 
to  a  strainer,  and,  after  the  nreoipitate  has  been  drained,  wash  it  with  Distilled  Water  until  the 
washings  pass  tasteless,  and  drain  again  as  completely  as  possible.    Then  place  the  moist  preei|ii« 
tate  in  a  capacious  vessel,  gradually  add  the  remainder  of  the  Nitric  Acid,  and  afterwards  fovr 
fluidounces  of  Distilled  Water,  and  set  the  solution  aside.    At  the  end  of  twenty>four  houn.  filter 
through  paper,  and  to  the  filtered  liquid,  previously  diluted  with  four  pints  of  Distilled  Water, 
slowly  add  the  Water  of  Ammonia,  with  constant  stirring.    Transfer  the  whole  to  a  strainer,  and, 
after  the  precipitate  has  been  drained,  wash  it  with  two  pints  of  Distilled  Water,  drain  it  — ' 
and  press  out  as  much  of  the  liquid  as  possible.    Lastly,  air  it  upon  bibulous  paper  with  a 
beat,  and  rub  it  into  powder."   17.  S.  1870.  ^       ^        r  r-r 
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uloiis.  It  has  been  ascertained  by  JuUns  Lowe  that  this  effect  may  be  avoided  by 
washiDg  with  a  very  dilute  solution  of  nitrate  of  ammonium,  containing  one  part  in 
500  parts  of  water.  {Chem.  Gcus.,  March  15,  1859,  p.  119.)*  Bitmuthaus  nitrate^ 
a  crystalline  salt  (Bi3NO^,5HJ9),  is  deposited  from  a  solution  of  bismuth  in  nitric 
acid.  This  has  been  used  by  Dr.  Balmanno  Squire  dissolved  in  glycerin,  under  tbe 
name  of  Giyceroie  of  Nitrate  of  Bumuth.  (P.  J.  Tr.,  Nov.  11,  1876.)  W.  W. 
Moorhead  prepares  it  by  taking  two  troyounces  of  crystalline  nitrate  of  bismuth  and 
dissolving  in  sufficient  ^ycerin  to  make  eight  fluidounces.  No  heat  should  be  used. 
This  preparation  can  be  diluted  with  an  equal  bulk  or  less  of  water,  or  one  part  can 
be  added  to  forty-eight  of  water  without  ready  precipitation,  but  one  part  to  twelve, 
eight,  or  six  of  water  soon  precipitates.  {A.  J.  JP.,  1877,  p.  98 ;  also  pp.  23  and  89.) 
Fropertiea.  Subnitrate  of  bismuth  is  '^  a  heavy,  white  powder,  permanent  in 
the  air,  odorless  and  almost  tasteless,  showing  a  slightly  acid  reaction  when  moistened 
on  litmus  pi^per,  and  insoluble  in  water  or  alcohol.  When  heated  to  redness,  the 
salt  gives  off  moisture,  and  afterward  nitrous  vapors,  leaving  a  yellow  residue  which 
is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which  is  blackened  bv  hydrosulphurio 
acid.  On  dissolving  1  part  of  the  salt  in  5  parts  of  warm  nitric  acid  (sp.  gr.  1'200), 
no  effervescence  should  occur  (abs.  of  carbonate),  and  no  residue  should  be  left  (abs. 
of  insoluble  foreign  salts).  The  reactions,  for  purity,  of  this  solution,  as  well  as 
those  of  the  original  salt,  should  be  the  same  as  those  mentioned  under  Biamuthi 
Subcarhotios"  U.  S.  It  is  readily  soluble  in  the  strong  acids,  from  which  it  is  pre* 
cipitated  by  water.  The  fixed  alkalies  dissolve  it  sparingly,  and  ammonia  more 
readily.  It  is  darkened  by  hydrogen  sulphide  gas,  out  not  by  exposure  to  light, 
unless  it  contains  a  little  silver,  or  is  subjected  to  the  influence  of  organic  matter. 
If  the  nitric  solution  is  not  precipitated  by  dilute  sulphuric  acid,  it  is  free  from  lead. 
It  sometimes  contains  arsenic,  which  may  be  detected  by  acting  on  it  with  pure  sul- 
phuric acid,  evaporating  to  dryness,  dissolving  in  hot  distilled  water,  and  testing  a 
part  of  the  solution  by  Marsh's  apparatus.  By  this  method  M.  Lassaigne  detected 
one-sixth  of  1  per  cent,  of  arsenic  in  a  sample  of  subnitrate  sold  in  Parb.  M.  Gl^- 
nard  proposes  two  new  methods  of  searching  for  arsenic  in  the  subnitrate  ;  one  merely 
qualitative,  the  other  quantitative.  The  first  consists  in  strongly  heating  a  mixture 
of  the  suspected  salt  with  acetate  of  potassium.  The  least  trace  of  arsenic  will  be 
detected  by  the  strong  and  offensive  odor  produced,  owing  to  the  formation  of  caoo- 
dyL  In  the  second,  the  subnitrate  of  bismuth  is  heated  with  pure  hydrochloric  acid. 
If  arsenic  he  present  it  will  rise  in  vapors  in  the  form  of  chloride.  These  should 
be  careftilly  collected  and  condensed,  and  then  treated  with  an  excess  of  sulphuretted 
hydrogen.  The  sulphide  of  arsenic  precipitated  will  be  the  measure  of  the  metal. 
(Ann,  de  TMrap,,  1868,  p.  176.)  M.  Lassaigne  has  found  as  much  as  27  per  cent, 
of  ohloride  of  bismuth  in  this  preparation,  when  obtained  by  precipitating,  with 
water,  a  solution  of  bismuth  in  a  mixture  of  nitric  and  hydrochloric  acids.  The  same 
impurity  is  introduced,  to  a  small  extent,  by  using  common  water  containing  chlo- 
rides ;  and  subsulphate  of  bismuth  renders  the  preparation  impure,  when  the  water 
used  contains  sulphate  of  calcium.  (Jburn,  de  Chim.  &  M^d,,  1855,  p.  276.)  These 
facts  show  the  necessity  of  using  distilled  water.  As  regards  the  origin  of  the  chlo- 
rine sometimes  existing  in  commercial  subnitrate  of  bismuth,  it  is  asserted  by  Mr. 

*  In  order  to  avoid  the  handling  of  large  yolnmes  of  liquid,  ae  well  as  the  loss  of  bismuth  by  the 

Erodnciion  of  soluble  salts,  A.  Lalien  proposes  the  following  process,  which,  he  sajs,  yields  a  much 
^ger,  purer,  and  denser  product :  200  grammes  of  bismuth  are  dissolved  in  a  sufficient  quantity 
of  nitrie  acid ;  tbe  dear  solution  is  decanted  and  poured  into  about  8  litres  of  water  containing 
600  grammes  of  water  of  ammonia.  The  precipitate  is  washed,  transferred  to  a  capsule,  and  60  to 
60  grammes  of  caustic  soda,  dissolved  in  a  little  water,  are  added  to  it.  The  capsule  is  then  exposed 
lor  15  to  20  minutes  to  the  heat  of  a  water-bath,  and  the  contents  stirred  up  several  times.  After 
having  again  become  cold,  the  supernatant  liquor  is  poured  off,  the  precipitate  is  thoroughly  washed, 
and  a  quantity  of  nitrie  acid,  representing  48*5  grammes  of  anhydrous  nitric  acid  (to  be  determined 
from  the  sp.  gr.,  etc),  is  added  to  it  in  small  portions  at  a  time,  and  under  constant  stirring.  If, 
during  this  addition,  the  mass  should  become  too  thick,  a  little  water  may  be  added,  but  not  enough 
to  destroy  the  pasty  consistence  of  the  mass.  The  capsule  is  then  replaced  for  a  few  minutes  on 
the  water-bath,  and  the  mass  well  stirred.  The  latter,  which  had  been  yellow,  becomes  soon  per- 
feetlj  white,  and  somewhat  more  liquid.  It  is  then  diluted  with  a  little  water,  the  precipitate  col- 
leeted  on  a  filter  nlaoed  on  a  muslin  strainer,  washed,  drained,  pressed,  and  dried.  The  product 
amounts  to  about  265  grammes.  {L*  Union  Pharmaeeuti^e,  No.  8 ;  i\r.  B,,  Not.  1878.) 
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R.  0.  Ticbborne  to  be  a  oommon  practice  with  the  manuiiictnrer,  in  order  to  aave 
the  bismuth  existing  ia  the  mother-liquor,  after  the  deposition  of  the  subnitrate,  to 
precipitate  it  with  chloride  of  sodium,  thus  obtaining  an  insoluble  ozychloride  of 
bismuth,  which  is  then  added  to  the  previous  product.  (P.  J.  Tr.,  1860,  p.  413.) 
For  the  modes  of  detecting  and  separating  it,  the  reader  is  referred  to  the 
Chemical  News  (1863,  p.  109).  The  metal  thallium  is  said  to  be  present  in  most 
specimens  of  the  pharmaceuti(»d  preparations  of  bismuth,  whilst  the  fetid  odor  of 
the  breath  so  oflen  produced  when  the  subnitrate  is  administered  is  believed  to  be 
due  to  traces  of  tellurium.  (Brownen,  P,  J.  2V.,  Oct.  16,  1875.)  It  has  also  been 
said  that  the  arsenic  usually  present  in  minute  quantities  is  the  cause  of  the  gar* 
licky  odor  of  the  breath.  Dr.  E.  R.  Squibb  (Ephemerisy  Sept.  1882)  states,  how- 
ever, that  the  *'  bismuth  breath"  has  been  notioed  in  patients  who  were  taking  a  prep- 
aration of  bismuth  in  which  the  absence  of  both  tellurium  and  arsenic  was  conclu- 
sively shown.  The  cause  of  the  peculiar  odor  is,  therefore,  at  present  doubtful 
Phosphate  of  calcium  has  been  ascertained  to  be  an  occasional  adulteration  of  the 
subnitrate.  A  ready  method  of  detecting  it,  suggested  by  M.  Roussin,  has  proved 
to  be  fallacious,  and  may  lead  to  false  decisions  as  to  the  presence  of  the  phosphate. 
There  can  be  no  difficulty  in  detecting  the  adulteration  by  the  U.  S.  P.  tests.  Sub* 
nitrate  of  bismuth  was  called,  by  the  earlier  chemists,  magutery  of  bismuth.  It  is 
incompatible  with  iodide  of  potassium  (slowly  forming  a  brick-red  iodide  of  bismuth), 
and  with  alkaline  bicarbonates. 

•  _ 

Medical  Properties.  Owing  to  the  difficulty  of  dissolving  it,  the  subnitrate 
of  bismuth  has  been  thought  not  to  be  absorbed  at  all  when  ingested.  The  peculiar 
garlicky  odor  which  it  often  imparts  to  the  breath  of  those  taking  it,  unless  it  be 
really  due  to  the  presence  of  tellurium  in  the  bismuth,  shows,  however,  that  this  is  a 
mistake,  and  the  French  chemists  MM.  Bei^eret  and  Mayen9on  affirm  that  they 
have  found  bismuth  in  the  urine  of  those  taking  it.  Its  solution  and  absorption 
in  the  stomach  must,  however,  be  exceedingly  slow,  and  it  does  not  have  the  power  of 
impressing  the  general  system.  First  introduced  as  a  medicine  by  Dr.  Odier,  of 
Geneva,  it  has  come  into  very  extensive  use  for  its  local  effects  upon  irritated  mucous 
membrane,  to  which  it  seems  to  be  sedative,  feebly  astringent,  and  very  soothing.  It 
is  one  of  our  most  useful  remedies  in  subacute  gastritis,  gastralgia,  pyrosis,  gastrio 
ulcers,  and  similar  stomachic  diseases.  Owing  to  its  great  insolubility  when  taken 
into  the  stomach,  it  escapes  into  the  intestine  and  there  exerts  its  specific  influenoe ; 
it  is,  therefore,  very  useful  in  diarrhoeas  of  irritation,  and  even  in  dysentery.  In 
diarrhoeas  of  relaxation  it  is  of  little  service.  Subnitrate  of  bismuth  is  also  a  very 
useful  topical  application  in  various  mucous  inflammations,  other  than  gastro-intes- 
tinal ;  thus  it  is  used  with  advantage  by  injection  (gr.  v-xx  to  f  Ji  of  mucilage)  in  the 
first  stage  of  gonorrhoea,  in  leucorrhoea,  and  in  rectal  irritation,  by  snuffing  in  ooryza, 
etc.  M.  Trousseau  has  successfully  employed  subnitrate  of  bismuth  in  the  diarrhoea 
of  children  in  the  form  of  enema,  in  the  dose  of  two  scruples,  mixed  with  thick  flax- 
seed tea.  Its  use  always  blackens  the  stools.  The  dose  of  subnitrate  of  bismuth, 
usually  prescribed,  is  five  to  ten  grains  (0*33-0-65  Gm.)  twice  or  thrice  a  day,  given 
in  powder  or  suspended  in  a  thick  mucilage.  It  may,  however,  be  advantageously 
employed  in  much  larger  doses.  M.  Monneret,  who  was  the  first  to  recommend  it  in 
diarrhoea,  used  from  half  an  ounce  to  an  ounce  (15*5— 31*1  Gm.)  daily,  in  divided 
doses,  in  the  diarrhoea  of  adults ;  from  half  a  drachm  to  a  drachm  (l*95--3*9  Om)  in 
that  of  infants ;  and  from  a  drachm  to  two  drachms  (3*9-7*8  Gm.)  in  painful  affec- 
tions of  the  stomach.  In  these  lai^o  doses  the  medicine  is  peifectly  safe ;  and  yet 
Orfila  mentions,  as  resulting  from  an  overdose,  gastric  distress,  nausea,  vomiting,  diar- 
rhoea or  constipation,  colic,  heat  in  the  breast,  slight  rigors,  vertigo,  and  drowsiness, 
results  which  were  undoubtedly  due  to  the  presence  of  irritant  impurities.  In  gastric 
inflammations  the  subnitrate,  administered  before  meals,  comes  immediately  in  contact 
with  the  diseased  surface ;  but  when  it  b  desired  to  reach  the  intestinal  mucous  mem- 
brane, the  remedy  should  be  given  about  two  hours  after  eating,  when  the  oontenti 
of  the  stomach  are  passing  into  the  intestines.  M.  Rodolfi,  of  Breccia,  has  found  the 
use  of  the  subnitrate^  associated  with  bicarbonate  of  sodium  and  sulphur,  to  be  very 
efficient  in  controlling  the  night-sweats  of  phthisis. 
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As  has  been  Bhown  by  Theodore  Kocber,  even  the  insolnble  preparations  of  bis- 
Dnth  aro  acdye  antiseptics,  and  they  were  for  a  time  much  nsed  in  Germany  in  the 
treatment  of  wounds.  It  was  ckimed  for  them  that  they  acted  like  iodoform  and 
vere  not  capable  of  producing  poisonous  symptoms.  Further  experience  bas  shown, 
bowever,  that  thus  is  incorrect ;  that  when  applied  in  large  quantities  to  extensive 
wounded  surfaces  they  are  capable  of  yielding  so  much  bismuth  to  absorption  as  to 
produce  a  poisoning,  which  is  characterised  by  acute  stomatitis,  with  a  peculiar  black 
diBcoioration  of  the  mucous  membrane,  usually  beginning  upon  the  borders  of  the 
teeth,  but  spreading  over  the  whole  mouth,  followed  by  an  intestinal  catarrh,  with 
pain  and  diarrhoea :  in  severe  cases  desquamative  nephritis,  as  shown  by  albuminous 
urioe  and  epithelial  tube-casts,  may  also  occur. 

Off.  Prep,  Br.  Trochisci  BismuthL 

BISMUTHUM.  Br.    Bismuth. 

Bi;210.  (BX^-MU'THt^M.)  Bi;  210. 

**  A  crystalline  metal.     In  its  crude  state  it  is  impure."  Br, 

Btain  de  Glaoe,  Bismuth,  Fr.;  Wismutb,  O.;  Bismutte,  Jt,;  Bismut,  Sp. 

Bismuth  occurs  usually  in  the  metallic  state,  occasionally  as  a  sulphide  or  telluride, 
and  rarely  as  an  oxide.  It  is  found  principally  in  Saxony.  It  occurs  also  in  Corn« 
wall,  and  has  been  found  at  Monroe,  in  Connecticut,  in  Archer  County,  Texas 
(A.  J.  P.,  1871,  p.  228),  and  in  Colorado  with  gold  and  silver  ores.  It  has  also 
berai  discovered  largely  in  South  Australia,  whence  a  quantity  of  it  has  been  sent 
into  commerce.  (P.  J,  Tr.^  Aug.  1867,  p.  95.)  It  is  obtained  almost  entirely  from 
native  bismuth,  which  is  heated  by  means  of  wood  or  charcoal,  whereby  the  metal 
is  fused  and  separated  from  its  gangue.  Most  of  the  bismuth  of  commerce  comes 
from  Saxony,  although  it  is  now  (1881)  also  largely  obtained  from  Bolivia.  The 
bismuth  from  South  America  is  said  to  be  naturally  free  from  arsenic,  and  to  be 
therefore  preferable  for  pharmaceutical  purposes. 

Bismuth  was  first  recognized  as  a  metal  by  Agricola  in  1520.  Before  that 
period  it  was  confounded  with  lead.  It  is  a  brittle,  pulverizable,  brilliant  metal,  of 
a  crystalline  texture,  and  of  a  white  color  with  a  slight  reddish  tint.  Its  crystals 
are  rhombobedral,  but  with  an  angle  of  87^  40',  which  makes  it  difficult  to  distinguish 
them  from  cubes,  in  which  the  angle  would  be  90^.  Indeed,  many  books  still  speak 
of  it  as  cubical  in  form.  It  undergoes  but  a  slight  tarnish  in  the  air.  Its  sp.  gr. 
is  9-8,  9-83,  Br.  (purified),  melting  point  264°  C.  (507**  F.).  When  impure  bis- 
muth solidifies  after  fusion,  globules  of  the  metal,  nearly  pure,  are  thrown  up  from 
the  maffl.  This  takes  place  when  the  metal  contains  as  much  as  50  per  cent,  of 
impurity.  The  same  phenomenon  does  not  occur  when  pure  bismuth  is  melted.  {R. 
Scknetder.)  At  a  high  temperature,  in  close  vessels,  bismuth  volatilizes,  and  may 
be  distilled  over.  When  heated  in  the  open  air  to  a  full  red  heat,  it  takes  fire,  and 
bums  with  a  faint  blue  fiame,  forming  an  oxide  of  a  yellow  color.  This  is  the 
teroadde^  and  consists  of  two  atoms  of  bbmuth  420,  and  three  of  oxygen  48  ==  468. 
There  is  another  compound  of  bismuth  and  oxygen,  consisting  of  two  atoms  of  the 
former  and  five  atoms  of  the  latter,  which  is  called  bismuthic  oxide,  Bi,0^.  It  is 
obtained  in  the  form  of  a  hydrate  by  boiling  nitrate  of  bismuth  in  solution  of  potassa, 
washing  the  precipitate,  and  mixing  it  while  moist  with  solution  of  potassa  into 
which  chlorine  is  passed.  A  mixture  of  bismuthous  and  bismuthic  oxides  is  pre- 
cipitated, from  which  the  former  is  separated  by  digestion  with  nitric  acid.  The 
hydrated  oxide  remaining,  when  washed  and  dried,  is  in  the  form  of  a  red  powder, 
which  gives  up  its  water  at  130^  C.  (266°  F.),  and  at  a  higher  heat  loses  oxygen. 
Bnmuth  is  acted  on  feebly  by  hydrochloric  acid,  but  violently  by  nitric  acid,  which  dis- 
solves it  with  a  copious  liberation  of  red  fumes.  Sulphuric  acid,  when  cold,  has  no 
action  on  it,  but  at  a  boiling  heat  effects  its  solution  with  the  liberation  of  sulphurous 
acid.  As  it  occurs  in  commerce,  it  is  generally  contaminated  with  other  metals ,  amon^ 
which  are  arsenic  in  minute  quantity,  traces  of  silver,  cadmium,  nickel,  and  iron,  and 
sometimes  a  very  small  proportion  of  thallium.  It  may  be  purified  from  all  con* 
taminating  metals  by  dissolving  the  bismuth  of  commerce  in  diluted  nitric  acid,  pre- 
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cipitatiDg  the  clear  solution  by  adding  it  to  water,  and  reducing  the  white  powder 
thus  obtained  with  black  flux.  The  same  precipitate  is  obtained  by  adding  ammonia 
to  the  nitric  solution ;  if  the  supernatant  liquor  is  blue,  the  presence  of  copper  b  in- 
dicated ;  if  the  precipitate  is  yellowish,  iron  is  present. 

Pharm.  Uses,  etc.  Bismuth  is  not  used  in  medicine  in  an  unoombined  state,  but 
is  employed  pharmaceutically  to  obtain  the  subcarbonate  and  subnitrate  of  bismuth, 
the  only  medicinal  preparations  formed  from  this  metal.  In  the  arts  it  is  used  to 
form  a  white  paint  for  the  oomplexion,  called  pearl  white  ;  and  as  an  ingredient  of 
the  best  pewter. 

Off,  Prep,  Br.  Bismuthum  Purificatum^ 

BISMUTHUM  PURIFICATUM.  Br.    Purified  Bumuth.     * 

(Bl^-MU'THt^M  PU-BJ-FJ-CATtJM.) 
Bismuth  purifl^,  Fr,;  Oereinigtes  Wismuth,  G, 

'*  Take  of  Bismuth  10  ounces  [a v.]  ;  Cyanide  of  Potassium  }  ounce  [av.]  ;  Sul- 
phur 80  grains ;  Carbonate  of  Potassium,  reoently  ignited.  Carbonate  of  Sodium, 
recently  ignited,  of  each  a  sufficiency.  Melt  the  bismuth  in  a  crucible.  Add  the 
Cyanide  of  Potassium  and  Sulphur,  previously  mixed.  Heat  the  whole  to  low  red- 
ness for  about  fifteen  minutes,  constantly  stirring.  Remove  the  crucible  from  the 
fire,  and  let  it  cool  until  the  flux  has  solidified  to  a  crust.  Pierce  two  holes  in  the 
crust,  and  pour  the  still  fluid  bismuth  into  another  crucible.  Remelt  this  partially 
purified  bismuth  with  about  five  per  cent,  of  a  mixture  of  equal  parts  of  the  dried 
Carbonates  of  Potassium  and  Sodium,  heating  to  bright  redness  and  constantly  stir- 
ring. Remove  the  crucible  from  the  fire,  cool,  and  pour  out  the  bismuth  into  suit- 
able moulds."  Br. 

The  object  of  the  above  process  is  to  separate  contaminations  of  copper,  arsenic,  and 
other  impurities  found  in  commercial  bismuth.  The  first  part  of  the  process  is  a 
modification  of  Hugo  Tamm's  method  for  separating  the  copper,  whereby  the  melted 
metal  is  brought  into  contact  with  potassium  sulphocyanate,  which,  acting  as  a  flux, 
forms  a  compound  with  the  copper,  which  separates  as  a  crust.  The  partially  puri- 
fied bismuth  is  then  remelted  in  contact  with  a  small  quantity  of  dried  carbonates  of 
potassium  and  sodium,  which  separates  iron,  cooled,  and  poured  into  moulds. 

A  mode  of  purifying  bismuth  is  given  in  the  U.  S.  Pbarmaoopoeia  of  1870  in  the 
process  for  preparing  the  subnitrate.  That  of  the  former  British  Pharmacopoeia  was 
different ;  consisting  in  the  oxidation  of  the  arsenic  and  other  contaminating  metals 
that  may  be  present,  by  means  of  the  nitric  acid  of  the  nitre,  and  their  consequent 
separation  from  the  bismuth,  the  great  mass  of  which  remains  behind  unaffected. 
This  method  was  referred  to  in  the  twelHh  edition  of  the  Dispensatory  (p.  1025) ; 
where  also  the  plan  of  M.  W.  Pierre  is  mentioned,  consisting  in  the  addition  of  from 
2*5  to  5  per  cent,  of  zinc  to  the  bismuth,  and  strongly  heating  the  mixture  in  a  cru- 
cible, with  a  piece  of  charcoal  to  prevent  the  oxidation  of  the  zinc.  Both  the  arsenic 
and  zinc  are  driven  off.  {Chem,  News,  Jan.  16,  1861.)  According  to  Mr.  Tilden, 
the  British  officinal  process  was  both  wasteful  of  the  bismuth  and  incapable  of  remov- 
ing the  impurities.  {P.  J,  ^.,  ser.  3,  L  505.)  For  other  methods  of  purification, 
see  Schweiz,  Woch.f,  Ph.,  No.  6  :  A,  J.  P.,  Sept.  1877. 

«  Dissolved  in  a  mixture  of  equal  volumes  of  nitric  acid  and  distilled  water,  it  forms 
a  solution  which  by  evaporation  yields  colorless  crystals,  that  are  decomposed  on  the 
addition  of  water,  giving  a  white  precipitate.  If  the  mother  liquor  from  which  the 
crystals  have  been  separated  be  evaporated  with  hydrochloric  acid  until  all  the  nitric 
acid  is  dissipated,  a  little  of  the  product  yields  no  evidence  of  arsenium  on  being 
examined  by  the  hydrogen  test  commonly  known  as  Marsh's  Test ;  no  blue  coloration 
on  adding  water  and  excess  of  ammonia,  and  no  precipitate  on  filtering  and  saturating 
the  ammoniacal  filtrate  with  nitric  acid ;  no  white  precipitate  with  diluted  sulphuric 
acid ;  no  red  or  black  precipitate  with  sulphide  of  sodium ;  and  no  blue  precipitate 
with  ferrocyanide  of  potassium.**  Br, 

Off,  Prep.  Br,  Bismuthi  Carbonas ;   Bismuthi  Citras ;   Bismuthi  et  AmnMMui 
Citras;  Bismuthi  Oxidum;  Bismuthi  Subnitras;  Liquor  Bismuthi  et  Ai 
Citratis ;  Trochisoi  Bismuthi. 
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BRAYERA.   U.S.yBr.    Brayera. 

(BRAT-i'R^.) 

"  The  female  infloresoeDoe  of  Brayera  anthelmiDtica.  Ennth.  CNat,  Ord.  Rosaoeae, 
RosesB.)'*  ^  S.  "  The  dried  panicles  (chiefly  of  the  female  nowera)  of  Hagenia 
AbyssiDioa,  Willd.  (Brayera  anthelmintica,  Kunthy  Br, 

Cuso,  Br,;  K011880:  KooBBo;  Flores  Kobbo,  P,0,j  Knaao,  E,;  Coawo,  Koasso,  Fr,;  Eomo, 
Knsso,  Cu890y  O, 

Gen,  Ch,  "  Calyx  with  the  tube  bibraoteolate  at  the  base,  turbinate ;  throat  in« 
temally  constricted  by  a  membranous  ring ;  the  limb  with  two  series  of  segments, 
each  five  in  number,  the  enter  mnch  larger.  Petals  five,  inserted  in  the  throat  of 
the  calyx,  small,  linear.  Stamens  from  15  to  20,  inserted  with  the  petals.  Filor 
ments  free,  unequal.  Anthers  bilocnlar,  dehiscing  longitudinally.  Carpels  two  at 
the  bottom  of  the  calyx,  free,  unilcksular,  containing  one  or  two  pendulous  ovules. 
StyUs  terminal,  exserted  from  the  throat  of  the  calyx,  thickened  upward.  Stigmas 
sabpeltatc,  dilated,  crenate,  oblong."  The  flowers  are  said  to  be  dioecious ;  though 
the  male  have  well-developed  carpels. 

Brayera  anthelmintica,  Kunth  ;  Be  Cand.  Prodrom.  ii.  680;  Pereira,  Mat.  Med., 
3d  ed.,  ii.  1818. — Hagenia  Abyssinica.  Lamarck. — B.  dh  T,,  102. — Bancksia  Ah- 
yssinica,  Bruce.  This  is  a  tree  about  twenty  feet  high,  growing  on  the  table-land 
of  Abyssinia,  at  an  elevation  of  from  three  thousand  to  eight  thousand  feet.  The 
branches  exhibit  circular  cicatrices,  left  by  the  fallen  leaves.  These  are  crowded 
near  the  ends  of  the  branches,  large,  pinnate,  sheathing  at  the  base,  with  opposite, 
lanceolate,  serrate  leaflets,  villose  at  the  margin,  and  nerved  beneath.  The  unisexual 
flowers  are  tinged  with  purple,  pedicelled,  with  an  involucre  of  four  roundish,  ob- 
long, obtuse,  membranous  bracts,  and  are  arranged  in  fours,  upon  hairy,  flexuous, 
bractate  peduncles,  with  alternate  branches.  They  are  small  and  of  a  greenish 
color,  becoming  purple.  These  and  the  unripe  fruit  are  the  parts  of  the  plant  em- 
ployed. The  petals  are  apt  to  be  wanting  in  the  dried  flowers.  They  are  brought 
from  Abyssinia  packed  in  boxes,  reaching  Europe  chiefly  by  way  of  Aden  and 
Bombay.  The  Abyssinian  name  of  the  medicine  has  been  variously  spelled  by 
European  writers  kosso,  kousso,  cusso,  cosso,  etc. ;  but  koosso  is  deemed  the  most 
appropriate  English  title,  as  it  indicates  the  proper  pronunciation  of  the  word.  The 
fruit  of  the  tree  is  said  to  be  used  as  an  anthelmintic  in  Abyssinia,  but  Dragendor£f 
^ed  to  detect  any  active  principle  in  it. 

Properties.     The  dried  flowers  are  in  unbroken  though  compressed  clusters. 
The  male  flowers  are  usually  collected,  so  that  ordinarily  the  general  color  of  the 
mass  is  greenish  yellow  or  light  brown  ;  sometimes  the  female  flowers  constitute  the 
bulk  of  the  drug,  which  then  has  a  distinct  reddish  tint,  and  is  often  known  in 
commerce  as  Red  Koosso,    In  accordance  with  our  Pharmacopoeia  this  commercial 
variety  should  alone  be  used.     The  oflicinal  description  is  as  follows.    "In  bundles 
or  rolls,  or  compressed  clusters,  consisting  of  panicles  about  ten  inches  (25  cm.) 
long,  with  a  sheathing  bract  at  the  base  of  each  branch ;  the  two  roundish  bracts 
at  the  base  of  each  flower,  and  the  four  or  five  obovate,  outer  sepals,  are  of  a  red- 
dish color,  membranous  and  veiny;  calyx  top-shaped,  hairy,  enclosing  two  car- 
pels or  nutlets.     Its  odor  is  slight,  fragrant,  and  tea-like,  and  its  taste  bitter  and 
naoseous."    As  the  medicine,  from  its  high  price,  is  apt  to  be  adulterated,  it  should 
he  procured  in  the  unpowdered  state,  in  which  the  botanical  characters  of  the 
flower  will  sufficiently  test  its  genuineness.     It  has  a  fragrant  balsamic  odor ;  and 
the  taste,  slightly  perceptible  at  first,  becomes  in  a  short  time  somewhat  acrid  and 
disagreeable.    Analyzed  by  Wittstein,  it  was  found  to  contain  in  100  parts,  1-44  of 
fatty  matter  and  chlorophyll,  2*02  of  wax,  6*25  of  bitter  acrid  resin,  0*77  of  taste- 
less r^in,  108  of  sugar,  7*22  of  gum,  24-40  of  tannic  acid,  40*97  of  lignin,  15-71 
of  ashes,  with  0*14  part  of  loss.   To  Clemens  Willing  it  yielded  a  small  quantity  of 
volatile  oil,  having  the  odor  of  the  flowers,  much  extractive,  tannic  acid  coloring 
iroD  gr^en,  a  crystollizable  acid,  and  a  resin  with  a  bitter  and  astringent  taste  and 
the  odor  <^the  oil.    (Chem,  CentraU>Uut^  1855,  p.  224.)    In  which  of  these  con« 
atitnents  the  virtues  of  the  medicine  reside,  is  not  positively  determined,  but  koossin 
or  kotin  of  Signer  Pavesi  is  probably  the  active  principle. 
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The  composition  of  koosso  has  been  since  investigated  by  Dr.  C.  Bedall,  of 
Munich,  who  determined  that  the  kosin  or  tseniin  of  Pavesi  is  identical  with  the 
bitter  acrid  resin  of  Wittstein.  It  may  be  obtained  by  treating  koosso  repeatedly 
with  alcohol  to  which  hydrate  of  lime  has  been  added ;  the  residue  is  boiled  with 
water ;  the  liquids  are  mixed,  filtered,  and  distilled ;  and  the  residue  treated  with 
acetic  acid,  which  precipitates  the  kosin  in  a  white  flooculent  form,  soon  becoming 
denser  and  resin-like,  and,  on  drying,  yellowish,  or,  at  a  higher  temperature,  brown. 
The  product  is  3  per  cent.  In  bulk,  kosin  has  an  odor  like  that  of  Russian  leather, 
a  persistent  bitter  and  acrid  tast«,  a  yellowish  or  yellowish  white  color,  and  an  indis- 
tinct crystalline  appearance  under  the  microscope.  It  is  very  sparingly  soluble  in 
water,  but  freely  so  in  alcohol,  ether,  and  alkaline  solutions.  (^A. «/.  jP.,  1872,  p.  31^4.) 
Its  formula,  according  to  Fliickiger,  is  C„H^Oi,.  It  fuses  at  142°  C.  (2876°  F.), 
and  remains  after  cooling  an  amorphous  yellow  mass,  but  if  touched  with  alcohol  U 
immediately  assumes  the  form  of  stellate  tufts  of  crystals.  This  may  be  repeated  ac 
pleasure,  kosin  not  being  altered  by  cautious  fusion.  {Phxtrmacoff.j  2d  ed.,  p.  258.) 
Ko^in  is  not  decomposed  by  boiling  dilute  acids.  It  dissolves  in  strong  sulphuric  add, 
giving  a  yellow  solution,  which  becomes  turbid  by  addition  of  water,  white  amor- 
phous kosin  being  thrown  down.  From  the  fact  that  at  the  same  time  an  odor  of 
isobutyric  acid  is  evolved,  Fliickiger  considers  that  it  may  be  a  compound  ether  of 
that  acid. 

Koossinate  of  Sodium  has  been  recommended  by  Pavesi  as  a  very  eligible  prep- 
aration for  obtaining  the  virtues  of  koossin  ;  a  proc&js  is  given  in  Amer.  Drug.^ 
1884,  p.  96  J  A,J.P,  1885,  p.  239. 

Kedical  Properties.     Koosso  is  highly  valued  in  Abyssinia  as  a  vermifaga 
Bruce  speaks  of  it  in  his  travels,  and  gives  a  figure  of  the  plant.     Dr.  Brayer,  a 
French  physician,  practising  in  Constantinople,  employed  the  medicine  effectively, 
and  published  a  treatise  on  it  at  Paris,  so  long  ago  as  1823.     It  was  in  his  honor 
that  Kunth  adopted  the  generic  title  of  the  plant.     Much  attention  has  recently 
been  attracted  to  this  medicine ;  and  trials  made  with  it  have  proved  that  it  has 
extraordinary  efficacy  in  the  destruction  and  expulsion  of  the  tape-worm.     Its  effects, 
when  taken  internally,  are  not  very  striking.     In  the  ordinary  dose  it  sometimes 
produces  heat  of  stomach,  nausea,  and  even  vomiting,  and  shows  a  tendency  to  act 
on  the  bowels,  though  this  effect  is  not  always  produced.     It  appears  to  act  exclu- 
sively as  a  poison  to  the  worms ;  and  has  been  found  equally  effectual  in  both  kinds 
of  tape-worm.     The  medicine  is  taken  in  the  morning  upon  an  empty  stomach,  a 
light  meal  having  been  made  the  preceding  evening.    A  previous  evacuation  of  the 
bowels  is  also  recommended.     The  flowers  are  given  in  the  form  of  powder,  mixed 
with  half  a  pint  of  warm  water ;  the  mixture  being  allowed  to  stand  for  fifteen  min- 
utes, then  stirred  up,  and  taken  in  two  or  three  draughts  at  short  intervals.     The 
medicine  may  be  preceded  and  followed  by  lemonade.     The  medium  dose  for  an 
adult  is  half  an  ounce  (15*5  Gm.),  which  may  be  diminished  one-third  for  a  child 
of  12  years,  one-half  for  one  of  6,  and  two-thirds  for  one  of  3.     Should  the  medi- 
cine not  act  on  the  bowels  in  three  or  four  hours,  a  brisk  cathartic  should  be  ad- 
ministered.    One  dose  is  said  to  be  sufficient  to  destroy  the  worm.     Should  the 
quantity  mentioned  not  prove  effectual,  it  may  be  increased  to  an  ounce  (31*1  Gm.). 

The  principle  kosin  has  been  considerably  used  in  Germany,  and  Dr.  Bedall 
recommends  it  as  one  of  the  best  tSBniafuges;  two  scruples  (2*6  Gm.)  being  suffi- 
cient to  discharge  the  worm ;  and,  taken  in  2  or  4  powders,  it  usually  agrees  with  the 
patient ;  only  exceptionally  causing  transient  nausea  and  vomiting ;  but  Buchheim 
found  pure  kosin  less  powerful  as  an  anthelmintic  than  that  which  was  not  pare, 
whilst  Arena  {Pharm,  Zettschr.  f.  Eussl.y  1879,  p.  655)  believes  that  kosin  la 
not  the  active  principle  at  all,  but  that  the  activity  of  koosso  resides  exclusively  in 
the  green  slightly  bitter  resin,  which  is  soluble  in  alcohol  and  ether.  If  this  view 
be  correct  it  explains  the  greater  efficacy  of  freshly -powdered  koosso,  for  the 
resin  turns  yellow  by  age  and  loses  its  power. 

Off,  Prep,  Extractum  Brayerae  Fluidum ;  Infusum  Brayerso. 
(^,  Prep.  Br.  Infusum  Cusso. 
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BROMUM.  U.S.,  Br.    Bromine. 

Br;  TIH8.  (BBO^IceM.)  Br;  79*8. 

**  A  liquid  non-metallio  element,  obtained  fiom  8ea-water,  and  from  some  saline 

qpringa"  Br. 

Bnminivm,  U.  S.,  1S79;  Bromiim,  P.  9,;  Broni«,  Fr*t  Brom,  (7.;  Bromo,  /f. 

Bromine  is  an  elementary  body,  poeseasiog  many  analogies  to  chlorine  and  iodine. 
It  was  discovered  in  1826  by  M.  Balard,  of  Mootpellier,  in  the  bittern  of  seansalt 
works,  in  which  it  exists  as  a  bromide  of  magnesium.  Since  then  it  has  been  found 
in  the  waters  of  the  ocean,  in  certain  marine  animals  and  vegetables,  in  various  aquatic 
plants,  as  the  water-cress,  in  numerous  salt  springs,  and  in  the  mineral  kingdom.  It 
has  also  be^  detected  by  M.  M^ne  in  the  ooal-fpis  liquor  of  the  Paris  gas  works. 
In  the  United  States  it  was  first  obtained  by  Professor  Silliman,  who  found  it  in  the 
bittern  of  the  salt  works  at  Salina,  in  the  State  of  New  York.  It  was  discovered  in 
the  salt  wells,  near  Freeport,  Pa.,  by  Dr.  David  Alter,  but  is  now  obtained  in  lai^est 
amount  fiom  the  brines  of  West  Virginia.  The  chief  works  ave  located  at  Parkers- 
bui^  and  Mason  City,  W.  Va.,  and  Pomeroy,  Ohio.  The  annual  production  of 
brouiine  in  the  United  States  for  five  years  was  as  foUows :  1882, 250,000  lbs. ;  1883, 
301,100  lbs. ;  1884,  281,100  lbs.;  1885,  310,000  lbs. ;  1886,  428,334  lbs.  The 
notable  increase  in  1886  was  mainly  due  to  the  Michigan  production,  which  now 
equals  that  of  West  Yiiginia.    ( U,  S.  Geol  Surw^,  1886.) 

Preparation.  The  original  salt-liquor  or  brine  is  pumped  out  of  the  ground  at 
9^  B.,  evaporated  to  about  15^  in  large  iron  pans,  then  allowed  to  settle,  and  is 
fiuther  evaporated  in  wooden  tanks  heated  by  steam  pipes  to  the  point  of  crys* 
taUization.  These  tanks,  five  in  number,  are  placed  at  different  devations,  one 
above  the  other.  Each  day  the  liquor  is  run  off  from  No.  1,  the  highest,  to  No.  2 ; 
next  day  to  No.  3,  and  so  on  until  it  readies  No.  5,  the  crystalliaed  salt  being  re- 
moved from  each  tank  after  draining  off  the  liquor.  The  brine  which  reaches  No. 
5  is  bittern,  and  consists  chiefly  of  dilorides  of  calcium,  magnesium,  sodium,  and 
some  aluminium,  with  varying  percentages  of  bromides  of  sodium  and  calcium. 

The  bittern  marking  30"^  to  38''  B.  is  evaporated  to  about  45^  B.  By  this 
further  evaporation  an  additional  percentage  of  impure  salt  is  removed,  the  liquor  is 
then  run  into  stone  stills,  materials  for  generation  of  chlorine  added,  and  heat  applied 
by  means  of  steam  until  the  bromine  has  been  all  eliminated  and  vaporized.  It  is 
condensed  and  collected  in  cooled  receivers.  (^Proc,  A.  P.  A.y  1877,  p.  448.)  An 
improved  bromine  still  is  figured  in  JV.  £.,  April,  1877 ;  see,  also,  Jv.  /?.,  1883,  p. 
108  ;  Amer.  Drva.,  1884,  p.  121. 

The  bittern  of  the  salt  works  of  Schoenbeck,  in  Germany,  which  contains  only 
seven-tenths  of  one  part  of  bromine  in  1000  parts,  is  subjected  to  several  successive 
operations,  whereby  the  solution  is  reduced  in  bulk,  and  so  far  purified  as  to  contain 
chiefly  the  bromide  and  chloride  of  magnesium.  The  dilorine  is  separated  in  the  form 
of  hydrochloric  acid  gas,  by  heating  the  liquid  with  sulphuric  acid,  at  a  temperature 
not  exceeding  259^  F. ;  the  sulphates  are  crystallized  out;  and  the  bromine  is  evolved 
in  the  usual  mannw  by  sulphuric  acid  and  manganese  dioxide.  The  last  opera- 
tion, occupying  six  hours,  is  performed  in  a  leaden  still,  of  sufficient  capacity  to 
contain  a  charge  of  84  pounds  o^  the  concentrated  bittern,  60  or  70  pounds  of  weak 
sulphuric  acid  from  the  leaden  chambers,  and  40  pounds  of  manganese  dioxide.  The 
prcKlact  is  4  pounds  of  bromine.  (  Moritz  Hermann,  Joum.  de  Pharm.,  Janv.  1854.) 

Bromine  has  also  been  obtained  from  sea-weeds  by  carboDiaing  them,  lixiviating 
the  carbonaceous  residue,  and  then  separating  the  ingredients,  among  which  are 
iodine  and  bromine.  For  details,  see  Chem.  New9  (July  6, 1866,  p.  2).  More  than 
two-thirds  of  the  bromine  is  used  for  the  manufacture  of  potassium  and  sodium  bro- 
mides for  medicinal  use,  and  for  photography ;  the  remainder  is  used  for  aniline  colors. 

Properties.  Bromine  is  a  volatile  liquid,  of  a  dark  red  color  when  viewed  in 
Bass,  but  hyacinth-red  in  thin  layers.  Its  taste  is  very  caustic,  and  its  smell  strong 
aod  disagreeable,  having  some  resemblance  to  that  of  chlorine.*    Its  sp.  gr.  is  very 

*  Inlialfid  in  the  form  of  vapor  it  produces  inteDse  irritation,  and  endangers  asphyxia  through 
of  the  glottis.  A  ease  which  had  nearly  prored  fatal,  was  apparently  saved  by  throwing 
snffieiently  cooled  into  the  larynx.  (G.  P.  Duf&eld,  A,  J.  P.,  1808,  p.  288.) 
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nearly  3  (2 y9,  U. 5f.,  2-97  to  3U, Br,).  At  — 24-5^  C.  (—12°  F., Baumhauer* 
— 7'2°  C,  Pkilipp)  it  becomes  a  hard,  brittle,  crvstalline  solid,  having  a  dark  leaden 
oolor,  and  a  Instre  nearly  meUUio.  It  boils  at  about  ^°  C.  (145*4''  F.),  forming  a 
reddish  vapor  resembling  that  of  nitrons  acid,  and  of  the  sp.  gr.  5*54.  It  evaporates 
readily,  a  sii^e  drop  being  sufficient  to  fill  a  large  flask  with  its  peculiar  vapor. 
<<  Agitated  with  solution  of  soda  in  such  proportion  that  the  fluid  remains  very  slightly 
alkaline,  it  forms  a  colorless  liquid,  which,  if  colored  by  the  further  addition  of  a 
small  quantity  of  the  bromine,  does  not  become  blue  on  the  subsequent  addition  of  a 
cold  solution  of  starch'*  (jBr.) ;  thus  showing  the  absence  of  iodine. 

Bromine  is  sparingly  soluble  in  water  (in  33  parts  at  IS''  C.  (59''  F.),  U.S.'),  to 
which  it  communicates  an  orange  color,  more  soluble  in  alcohol,  and  still  more  so  in 
ether,  chloroform,  and  carbon  bisulphide.  By  the  aid,  however,  of  bromide  of 
potassium,  it  may  be  dissolved  to  any  desirable  extent  in  water.  Its  alcoholic  and 
ethereal  solutions  lose  their  color  in  a  few  days,  and  become  acid  from  the  generation 
of  hydrobromic  acid.  It  bleaches  vegetable  substances  like  chlorine,  destroys  the 
color  of  sulphate  of  indigo,  and  decomposes  organic  matters.  Its  combination  with 
starch  has  a  yellow  color.  It  corrodes  the  skin  and  gives  it  a  deep  yellow  stain. 
Bromine  is  intermediate  in  its  affinities  between  chlorine  and  iodine ;  since  ito  com- 
binations are  decomposed  by  chlorine,  while,  in  its  turn,  it  decomposes  those  of 
iodine.  It  forms  acids  which  are  analogous  in  properties  and  composition  to  the 
corresponding  acids  of  chlorine  and  iodine.  It  combines  also  with  chlorine,  form- 
ing chloride  of  bromine,  which  probably  has  the  formula  BrCl^.  This  is  prepared 
by  passing  chlorine  through  bromine,  and  condensing  the  vapors  at  a  low  tempera- 
ture. It  is  a  reddish  yellow  liquid,  very  volatile,  soluble  in  water,  with  a  pene- 
trating odor  and  disagreeable  taste. 

Commercial  bromine  sometimes  contains  as  much  as  6  or  8  per  cent,  of  carhon 
tetrabromule,  as  ascertained  by  M.  Poselger.  He  discovered  the  impurity  by  sub- 
mitting some  bromine  to  distillation,  during  the  progress  of  which  the  boiling  point 
rose  to  120^^  C.  (248''  F.).  The  residuary  liquid  at  this  temperature  was  ooiorieas, 
and  when  freed  from  a  little  bromine,  proved  to  be  bromide  of  carbon,  as  an  oily, 
aromatic  liquidf  Chlorine  and  iodine  are  also  frequently  found  in  bromine,  the 
former  impurity  being  more  common  in  the  American  and  the  latter  in  the  Qermati 
bromine. 

The  U.  S.  P.  gives  the  following  tests  for  determining  the  purity  of  bromine^ 
'*  If  3  Gm.  of  Bromine  be  mixed  with  30  C.c.  of  water  and  enough  water  of  am- 
monia to  render  the  solution  colorless,  the  liquid  then  digested  with  carlx>nate  of 
barium,  filtered,  evaporated  to  dryness,  and  the  residue  gently  i^ited,  the  latter 
should  be  soluble  in  absolute  alcohol  without  leaving  more  than  0*26  Qm.  of  residue 
(abs.  of  more  than  3  per  cent,  of  chlorine).  If  an  aqueous  solution  of  Bromine  be 
poured  upon  reduced  iron  and  shaken  with  the  latter  until  it  has  become  nearly 
colorless,  then  filtered,  mixed  with  gelatinized  sterch,  and  a  few  drops  of  bromine 
solution  be  now  carefully  poured  on  top,  not  more  than  a  very  fkint  blue  zone 
should  appear  at  the  line  of  contact  of  the  two  liquids  (limit  of  iodine)."  Ul  & 

In  testing  for  bromine  in  mineral  or  saline  waters,  the  water  is  evaporated  in  order 
to  crystalliie  most  of  the  salts.  The  solution,  after  having  been  filtered,  is  placed  in 
a  narrow  tube,  and  a  few  drops  of  strong  chlorine-water  are  added.  If  this  addition 
produces  an  orange  color,  bromine  is  present  The  water  examined,  in  order  that 
the  test  may  su(9oeed,  must  be  free  from  organic  matter,  and  the  chlorine  not  be 
added  in  excess.  Bromine  may  be  detected  in  marine  vegetables  by  carboniiing 
them  in  a  covered  crucible,  exhausting  the  charcoal,  previously  pulverized,  with  boil- 

*See  A,  J.  p.,  Oot.  1872,  p.  452.  Th«  bigber  degree  usually  given  in  ehemieal  worka  ia 
Moribed  by  Banmhaaer  to  the  presence  of  water  in  the  bromine  examined. 

t  It  ia  staged  by  T.  L.  Phipson,  that  he  has  found  in  oommeroial  bromine,  aeoonated  parv, 
a  notable  aatoimt  of  cyanogen,  and  that  it  may  be  detected  as  follows.  Take  of  iron  filinga  and 
bromine,  of  each  half  an  oanee ;  add  to  the  filings  2  or  2*5  oances  of  water ;  introduce  the  bronlne 
▼ery  gpradually,  stirring  steadily;  Alter  rapidly  while  warm  from  the j«aotion ;  and  put  the  Altered 
liquid  in  a  partially  closed  bottle.  In  the  course  of  some  hours  a  deposit  of  ferrieyanide  of  iron 
(Berlin  blue)  will  have  formed,  and  may  be  collected  on  a  Alter.  In  the  course  of  two  days,  tHa 
irhole  of  the  cyanogen  will  be  deposited.  In  the  samples  of  bromine  Uius  examined  ha  had  foaaad 
from  0*6  to  1  par  cent,  of  cyanogen.  (CA«m.  Ifew9, 1873,  p.  61.) 
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inj^  distilled  water,  preotpitating  any  alkaline  sulphide  present  in  the  solution  by 
sulphate  of  sine,  and  then  adding  suocessivelj  a  few  drops  of  nitric  acid  and  a  por- 
tion of  ether,  shaking  the  whole  together.  If  bromine  be  present,  it  will  be  set 
free  and  dissolve  in  the  ether,  to  which  it  will  communicate  an  orange  color.  (^Du* 
pos^tnier.)  According  to  Beynoso,  a  more  delicate  test  is  furnished  by  hydrogen 
peroxide  (oioniied  w^ter),  which  liberates  bromine  from  its  compounds,  without  re- 
acting on  it  when  free.  The  mode  of  proceeding  is  as  follows.  Put  a  piece  of  barium 
peroxide  in  a  test-tube,  and  add  successively  distilled  water,  pure  hydrochloric  acid, 
and  ether.  The  materials  are  here  present  for  generating  hydrogen  peroxide ;  and  so 
soon  as  bubbles  are  seen  to  rise  to  the  surface,  the  substance  suspected  to  contain  bro- 
mine is  added,  and  the  whole  shaken  together.  If  a  bromide  be  present,  the  hydro* 
chloric  acid  will  give  rise  to  hydrobromic  acid ;  and  the  hydrogen  peroxide,  acting  on 
this  will  set  free  the  bromine,  which  will  dissolve  in  the  ether,  and  give  it  a  yellow 
tint  and  the  odor  of  bromine. 

Medical  Properties.  Bromine,  from  its  analogy  to  iodine,  was  early  tried  as  a 
remedy,  and  the  result  has  demonstrated  its  value  as  a  therapeutic  agent.  It  acts 
like  iodine  as  an  alterative,  and  probably  also  as  a  stimulant  to  the  lymphatic  system^ 
thereby  promoting  absorption.  It  has  been  employed  in  bronchocele,  scrofulous 
tnmors  and  ulcers,  secondary  and  tertiair  syphilis,  amenorrhoea,  diphtheritic  affec- 
tiona,  chronic  diseases  of  the  skin,  and  hypertrophy  of  the  ventricles.  Magendie 
leeommends  it  in  eases  in  which  iodine  does  not  operate  with  sufficient  activity, 
or  has  lost  its  effect  by  habit.  The  form  in  which  it  is  employed  is  aqueous  solu- 
tion, the  dose  of  which,  containing  one  part  of  bromine  to  forty  of  distilled  water, 
is  about  six  drops  (0-36  G.c.)  taken  several  times  a  day  in  water.  Locally  in  its 
eoncentrated  state  it  is  a  very  powerful  and  deep  caustic.  When  used  as  a  wash 
for  nloen,  from  ten  to  forty  minims  may  be  added  to  a  pint  of  water.  The  use  of 
bromine  as  a  caustic  in  hospital  gangrene  was  proposed  by  Dr.  Qoldsmith  during 
the  war  of  the  rebellion,  and  became  universal  in  the  army  hospitals.  Applied  pure 
kf  meaae  of  a  glass  rod,  it  destroyed  the  diseased  tissuea  more  rapidly  and  thoroughly 
than  did  even  slrosg  nitric  acid.  Of  the  compounds  of  bromine,  the  bromides  of 
potaasinm,  ammonium,  iron,  and  mercury  have  been  chiefly  used.  Some  of  them 
have  been  found  to  exercise  a  remarkable  influence  in  allaying  nervous  irritation,  and 
are  now  much  employed  for  that  purpose.  See  these  titles  respectively  in  the  different 
parts  of  this  work.*  The  ehloruie  of  bromine  has  been  used  in  cancer  by  Landolfi, 
of  Naples,  both  externally  as  a  caustic  and  internally.  But  a  committee  of  the  French 
Academy  reported  decidedly  against  it,  not  only  as  inefficacious,  but  as  sometimes  posi- 
tiTelj  injurious.  (Ais.  Bebdom.  de  Mid.  et  Chir,,  Mai  9,  1856.) 

Dr.  J.  Lawrence  Smith,  of  Louisville,  Ky.,  proposes  the  following  as  a  convenient 
Connnla  for  a  solution  of  bromine.  Dissolve  160  grains  of  bromide  of  potassium  in 
two  fluidounces  of  water,  add  one  troyounce  of  bromine,  and,  stirring  diligently,  pour 
in  sufficient  water  to  make  the  solution  measure  four  fluidounces.  The  solution 
should  be  kept  in  accurately  stopped  bottles.  This  is  a  suitable  preparation  for  ap- 
plication to  hospital  gangrene,  and  may  be  diluted  to  any  desirable  extent  with  water. 
(^±  J.  P.,  1863,  p.  202.) 

Bromine,  in  an  overdose,  acts  as  a  corrosive  poison.  The  best  antidote,  accord- 
la^  to  Mr.  Alfred  Smee,  is  ammonia.     A  case  of  poisoning  by  this  substance, 

•.  J.  B.  ~ 


proved  fatal  in  seven  hours  and  a  half,  is  related  by  Dr.  J.  B.  Snell.  The 
lamonnt  swallowed  was  about  an  ounce,  and  the  symptoms  generally  were  those  pro- 
duced by  the  irritant  poisons:  such  as  violent  inflammation  of  the  lips,  mouth, 
toneney  and  OBSOphagus,  with  incessant  burning  pain,  followed,  in  two  hours  and  a 
bal^  by  prostration,  ending  in  death.  (New  York  Joum,  of  Med.,  Sept.  1850.^ 
The  ammonia  should,  of  course,  be  given  largely  diluted  and  mixed  with  sweet  oil. 
Bromine  is  extensively  used  in  photography  and  in  the  manufacture  of  coal-tar 

*  Bromide  of  lodxHe  in  aqueous  sohition  is  sometimes  employed,  which  is  made  bj  rnbbing  10 
parts  of  iodine  with  40  paru  distilled  water,  introdaoing  into  a  flaslc,  adding  20  parts  of  bromine, 
aad  shaking  until  the  iodine  is  dissolyed.  630  parts  of  distilled  water  is  added,  and  the  whole 
filtered.  20  parts  contain  t  part  of  terbromide  of  iodine.  A  solution  containing  16  per  cent,  is 
^ foond  in  eommeree. 
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BRYONIA.  U.S.    Bryonia.    [-Bryony. J 

(BBf-O'NJ-4.) 

'*  The  root  of  Bryonia  alba,  and  of  Bryonia  dioica.  Linn6.  {Nat.  Ord.  Oucnr- 
bitaceae.)"  *^*^- 

Bryone  eonleUTi^e,  JV.;  ZaanrttlM,  GlohtrUbe^  O. 

Bryonia  aiba^  or  white  bryony,  in  a  perennial,  dimbing,  heibtoeona  plant,  grow- 
ing in  thickets  and  hedges  in  different  parts  of  Europe.  It  bears  rough,  heart- 
shaped,  five-lobed  leayes,  small  yellow  monoecions  flowers,  arranged  in  racemes,  and 
roundish  black  berries  about  the  sise  of  a  pea.  Another  species,  called  B.  dioica^ 
with  dioecious  flowers  and  fed  berries,  bears  so  dose  a  resemblance  in  oharaoter  and 
properties  to  the  preceding,  that  it  is  considered  by  some  botanists  merely  a  Tariety. 
The  roots  of  both  plants  are  gathered  for  use.  When  fresh  they  are  spindle-shaped, 
sometimes  branched,  a  foot  or  two  in  length,  as  thick  as  the  arm,  or  eyen  thicker, 
externally  yellowish  gray  and  circularly  wrinkled,  within  white,  succulent,  and 
fleshy,  of  a  nauseous  odor,  which  is  lost  in  great  measure  by  drying,  and  of  a  bitter, 
acrid,  very  disagreeable  taste.  The  peasants  are  said  sometimes  to  hollow  out  the 
top  of  the  root,  and  to  employ  the  juice  which  collects  in  the  cavity  as  a  drastio 
purge.  (^Mirat  and  De  Lens.)  The  berries  are  also  purgative,  and  are  used  in 
dyeing.  B.  Americana^  Lam.,  and  B.  A/ricana^  Thunb.,  are  respectively  used  in 
the  West  Indies  and  AfKca  as  hydragogue  caUiartics  in  dropsy.  The  berries  of  the 
European  Black  Bryony^  TamvM  oommuntM^  are  said  to  be  an  irritant  poison,  and 
M.  Coutagne  has  found  that  their  tincture  causes  in  animals  paralysis  and  oonvulsionab 
{Rip.  de  Pharm.,  Nov.  1884.) 

^operties.  As  kept  in  the  shops,  the  root  is  in  eircular  transverse  stiees,  ez« 
ternallv  yellowish  gray  and  longitudinally  wrinkled,  internally  of  a  whitish  color, 
becoming  darker  by  age,  concentrically  striated,  light,  brittle,  and  readily  pulver- 
iiable,  yielding  a  whitish  powder.  It  is  officinally  described  as  follows.  '*In 
transverse  sections  about  two  inches  (5  cm.)  in  diameter,  the  bark  gray-browD, 
rough,  thin,  the  central  portion  whitbh  or  grayish,  with  numerous  small  wood- 
bundles  arranged  in  droles  and  projecting,  radiating  linos;  inodorous,  taste  dis- 
agreeably bitter."  Besides  a  peculiar  bitter  principle  called  bryonin^  the  root  eon- 
tains  starch  in  considerable  proportion,  gum,  resin,  sugar,  a  concrete  oil,  albumen, 
and  various  salts.  It  yields  its  active  properties  to  water.  Bryonin^  ^is^so^ff* 
may  be  obtained  by  mixing  the  powdered  root  with  one«sixth  of  its  weight  of  puri- 
fied animal  charcoal,  in  fine  powder,  putting  the  mixture  into  a  percolator,  already 
containing  a  quantity  of  animal  chanxud  equal  to  that  mixed  with  the  bryony,  and 
then  percolating  successively  with  strong  alcohol,  diluted  alcohol,  and  suffident 
water  to  displace  the  alcoholic  liquid.  The  tincture  thus  obtained  yields  the  bry- 
onin  by  spontaneous  evaporation.  This  is  extremely  bitter,  soluble  in  water  and 
alcohol,  insoluble  in  ether,  unaltered  by  the  alkalies,  and  dissolved  by  eulphurio 
add,  with  the  production  of  a  blue  color.  It  purges  actively  in  the  dose  of  two 
grains.  (A.  J.  P.,  xxviii.  166.)  When  treated  with  adds  bryonin  is  resolved  into 
sugar  and  two  peeuliar  substances,  one  soluble  in  ether,  called  hryoreHn^  ^n^wfiv  ^® 
other  insoluble  in  that  liquid,  and  named  hydrobryoretin,  C^H^Og.  It  is,  therefoce, 
a  glucoside.  (G.  F.  Walts.  See  A.  J.  P.,  1859,  p.  251 ;  see,  also,  report  of  investi- 
gation by  C.  F.  Hdler,  A.  J.  P.,  1887,  p.  68.) 

Hedioal  Properties.  Bryony  is  an  active  hydragogue  cathartic,  in  large  doses 
sometimes  emetic,  and  dbposed,  if  too  largely  administered,  to  occasion  itdlamma- 
tion  of  the  alimentary  mucous  membrane.  It  appears  also  to  have  direct  relatione 
with  the  nervous  system,  and  it  has  in  a  number  of  cases  produoed  serious  or  even  fiital 
poisoning.  Vomiting  and  purging  have  been  commonly  present,  but  in  some  oases 
there  has  been  no  diarrhoea.  Giddiness,  delirium,  and  dilated  pupils,  coupled  witk 
fall  of  the  bodily  temperature,  imperceptible  pulse,  ooki  perspiration,  and  other  mani- 
festations of  collapse,  are  the  usual  symptoms.  Eighty  minims  of  the  homosoptthio 
tincture  caused  veir  serious  but  not  fatal  poisoning.  (For  caaes  see  P.  J.  Tr.,  1858, 
p.  642 ;  Lancet,  May  9,  1868 ;  Brtt.  Med.  Jour.,  1883,  ii.  1067 ;  Ther.  Oaz.,  iu 
35 ;  also  Woodman  and  Tidy.)  The  recent  root  is  highly  irritant,  and  is  said,  when 
bruised  and  applied  to  the  skin,  to  be  capable  of  producing  verication.   The  medidne 
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was  well  known  to  tbe  anoients,  and  has  been  employed  bj  modern  physicians  as  a 
hydimgogne  eathartie  in  dropsy ;  but  is  now  superseded  by  jalap.    The  dose  of  the 
powdered  root  is  from  a  soruple  to  a  drachm  (1*^-3*9  Om.). 
Off.  Rrtp,  Tinetani  Bryonia^. 

BUCHU.  U.8.    Buchu. 

(BU'PHt.) 

"  The  leaves  of  Barosma  betulina,  Bartling,  Barosma  crennlata,  Hooker,  and  Ba- 
rosma  serratifolia,  Willdenow.  {Nat  Ord.  RutacesD,  Diosmeas.)"  U,  S,  "  The  dried 
leaves  of  Barosma  betalina,  Bart,  and  Wendl,,  Barosma  crenalata,  Hook,y  and  Ba- 
rosma serratifolia,  WiUd:'  Br, 

Baokti  Folia,  Br,;  Fo1i»  Baeoo»  Folia  Dioems,  8.  Barotmn ;  FeuillM  de  Baooo  (Booko,  Buohu), 
Fr.;  BvokabOttor,  BoMobliUtOT,  Q. 

The  leaves  of  the  oflicinal  and  other  Barosmas  (so  named  from  fiapo^^  and  ocfoi 
strong  odor),  and  of  some  AgaihomiMUy  are  oolleoted  by  the  Hottentots,  who  value 
them  on  acoount  of  their  odor,  and,  under  the  name  of  hookoo  or  hucihuf  rnb  them, 
in  the  state  of  powder,  upon  their  greasy  bodies. 

Cftn  Ch.  Qtfyx  five-defb  or  five-parted.  Disk  lining  the  bottom  of  the  calyx, 
generally  with  a  short  scarcely  prominent  rim.  PetaU  five,  with  short  claws.  IKla- 
meats  ten ;  the  five  opposite  the  petals  sterile,  petaloid ;  the  other  five  longer,  subu- 
late. St^le  as  long  as  the  petals.  SUs^ma  minute,  five-lobed.  Frutt  composed  of 
five  cood,  covered  with  granular  dots  at  the  back.  These  plants  are  small  shrubs, 
with  opposite  leaves  and  pedanoled  flowers.  LindUy, 

The  officinal  species  are  all  erect,  slender  shrubs  with  opposite  leaves,  dotted  with 
conspicuous  pellucid  oil  glands,  smooth,  angular,  purplish  branches,  often  of  a  purplish 
color,  white  flowem,  and  a  fruit  of  five  erect  carpels.  They  are  chiefly  distinguished 
by  their  leaves. 

Barotma  crencUa,  Lindley,  Flar,  Med,  p.  213.— Dtoima  crenatcu  De  Cand. 
Prodrom,  L  714.—- j^rotma  eren'^iiata.  Hooker.  B.  dc  T,  46.  The  leaves  are 
opposite,  ovate  or  obovate,  acute,  serrated  and  glandular  at  the  edge,  coriaceous,  and 
Ml  of  small  pellucid  dots  on  the  under  surfiMS.  The  flowers  are  white  or  of  a  red- 
dish tint,  and  stand  solitarily  at  the  end  of  short,  lateral  leafy  shoots. 

B.  mrrati/olia.  WUld.  Sp.  FlanL  p.  257 ;  Lind.  Flora  Med.  p.  213 ;  B.  A 
T.  47.  The  leaves  are  linear  lanceolate,  equally  narrowed  towards  either  end,  three- 
nerved,  with  a  truncate  apex,  which  is  always  furnished  with  an  oil  cell,  and  a 
aharply  serrulate  margin.  Their  length  is  from  an  inch  to  an  inch  and  a  half;  their 
width  one-fifth  of  an  inch. 

B.  hettdina.  Bartling.  The  leaves  of  this  spedes  are  cuneate-obovate,  apex  re- 
curved, with  their  margin  sharply  denticulate  by  spreading  teeth.  They  are  from 
one- half  to  three^uarten  of  an  inch  long,  by  three-tenths  to  five-tenths  of  an  inch 
wide. 

Pfpegfies.  Buchu  leaves  are  officinally  described  as  fellows.  ^  About  three- 
fifths  of  an  inch  (15  mm.)  long,  roundish-obovate  with  a  rather  wedge-shaped  base, 
or  varying  between  oval  and  obovate,  obtuse,  crenate  or  senate,  with  a  gland  at  the 
base  of  each  tooth,  pale  green,  thickish,  pellucid-punctate ;  strongly  aromatic,  some- 
what mint-like,  pungent  and  bitterish.  The  leaves  of  Barosma  serratifolia  are 
about  one  inch  (25  mm.)  long,  linear-lanceolate,  thinner  than,  but  otherwise  like 
the  preceding.**  U.  S.  The  leaves  of  B.  crencUa  constitute  the  short  bttchu  or  round 
huehu,  whilst  those  of  B.  serratifolia  are  the  long  bucku  of  commerce.  It  is  said  that 
the  leaves  of  B.  crenulata  are  at  present  comparatively  infrequent  in  commerce,  the 
puvels  usually  consisting  of  those  of  one  of  Uie  other  speciee  almost  unmixed.  The 
qpedes  can  be  recognised  by  the  characters  alreadv  given.  Mixed  with  buchu  leaves, 
or  sometimes  constituting  the  bulk  of  the  parcel,  Uie  leaves  of  the  Empleurum  serru^ 
latum  sometimes  occur.  They  are  to  be  distinguished  by  being  longer  and  narrower 
than  aav  bu<diu  leaf,  with  a  sharp-pobted  spex,  parallel  sides,  and  coarse  denticuladon. 

Fliickiger  obtained  ftom  B,  betulina  1*66  per  cent  of  volatile  oil,  which  had 
the  odor  of  peppermint  rather  than  of  buchu,  and  deviated  the  plane  of  polarisation 
ooDfliderably  to  the  left.    On  exposure  to  cold  it  furnished  a  camphor,  which,  after 
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re-flolntion  in  alcohol,  crystallised  in  needle-aliaped  forms.  After  repeated  parifiea- 
tion  in  ibis  manner,  the  crystals  of  Baratma  camphor^  or  ddomheMl^  have  a  pepper- 
mint odor ;  they  fnse  at  85^  C.  and  bc^n  to  sublime  at  110^  G.  After  fusion  they 
again  solidify  only  at  50^  C.  Submitted  to  elementaiy  analyas,  the  crystals  yielded 
74*08  per  cent,  of  carbon  and  from  9  to  10  per  cent  of  hydrogen.  Barosma  cam- 
phor is  abundantly  soluble  in  bisulphide  of  carbon.  The  crude  oil  from  which  the 
camphor  had  been  separated  had  a  boiling  point  of  about  200°  C,  quickly  rising  to 
210°  C.  or  even  higher.  The  oil  which  distilled  between  these  temperatures,  reeti- 
fied  over  sodium,  gave  approximately  the  formula  0.90,^0.  (PAaniiacoyrapAta,  2d 
ed.,  p.  109.)  Prof.  Spica  examined  B.  crencUa  ana  found  the  volatile  oil  to  differ 
from  that  ootained  by  Prof.  Fliickiger  from  B,  hetuUna  ;  the  stearopten  was  simiiar 
to  diosphenol,  but  upon  analysis  gave  the  figures  Gj^H^O,,  and  hence  is  r^arded 
by  Prof.  Spica  as  an  oxycamphor.  The  elaeopten  was  a  greenish -yellow  oil,  having 
a  pleasant  odor  and  a  pungent,  peppermint-like  taste ;  by  fractioning,  it  was  sepa- 
rated into  a  portion  isomeric  with  bomeol,  resembling  thymol  in  smell  and  taste, 
and  having  the  composition  CgH„0,  to  which  the  name  of  dioscamphar  was  given. 
A  substance  extracted  by  alcohol  from  the  residue  after  the  removal  of  the  oil  Prof. 
Spica  named  diovnin,  (P.  J,  Tr.,  1885,  p.  106.)  Wayne's  experiments  (J..  J.  P., 
1876,  p.  19)  appear  to  indicate  that  the  oil  also  contains  a  substance  capable  of  being 
converted  into  salicylic  acid.  Prof.  J.  M.  Maisch  believes  that  buchu  leaves  do 
not  contain  salicylic  acid,  although  the  stearopten  of  the  oil  gives  a  blackish  color 
with  ferric  chloride.  (A,  J.  F,,  July,  1881.)  The  yield  of  ash  varies,  according  to 
the  researches  of  H.  W.  Jones  (P.  J.  TV.,  ix.  673),  from  4*69  to  4-40  in  B.  betuUna, 
4-32  to  5*39  in  B,  crentUata,  5*03  to  5*22  in  B.  serraH/olia;  the  a&h  itself  was  re- 
markable as  containing  a  great  deal  of  manganese.  The  short-leaved  buchu  was 
found  by  Mr.  P.  W.  Bedford  to  yield  an  average  of  1*21  per  cent,  of  volatile  oil ; 
while  the  long-leaved,  though  more  highly  valued  in  the  market,  gave  only  0*66 
per  cent.,  showing  its  great  inferiority  in  strength.  (Proc,  A,  P.  A.^  1863,  p.  211.) 

Hedical  Properties.  The  Hottentots  have  long  used  buchu  in  a  variety  of 
diseases.  From  these  rude  practitioners  the  remedy  was  borrowed  by  the  resi- 
dent English  and  Dutoh  physicians,  by  whose  recommendation  it  was  employed  in 
Europe,  and  has  come  into  general  use.  Its  activity  depends  upon  the  volatile  oil 
which  is  eliminated  by  the  kidneys.  Under  its  action  there  is  no  marked  increase 
in  the  amount  of  the  urine,  hence  the  remedy  is  of  no  value  in  dropsies ;  but  the  oil 
affects  very  decidedly  the  mucous  membrane  of  the  genito-urinary  tract.  The 
remedy  is  very  useful  in  diseases  of  the  urinary  organs,  such  as  gravel,  chronic 
catarrh  of  the  bladder,  morbid  irritation  of  the  bladder  and  urethra,  diseases  of  the 
prostate,  and  retention  or  incontinence  of  urine  from  a  loss  of  tone  in  the  parts  con- 
cerned in  its  evacuation.  It  should  be  given  when  the  inflammation  is  not  severe, 
but  not  when  it  is  in  that  condition  of  chronioity  requiring  oil  of  turpentine,  tincture 
of  oantharides,  or  other  more  stimulant  diuretics.  The  best  preparation  for  use  is 
the  fluid  extract,  of  which  the  dose  is  a  fluidrachm  (3*75  C.c.)  repeated  three  or  four 
times  a  day. 

Off.  Prep,  Extractum  Buchu  Fluidum. 

Off,  Prep.  Br,  Infusum  Buchu ;  Tinctura  Buchu. 

BUTYL-CHLORAL  HYDRAS.  Br.    Hydrate  of  Butyl- ChhraL 

C4  H6  CIt  Oy  Hs  O.  (BUTtL-i^HLO^L   HYDBXS.) 

Chloral  botjlioum;  Bntyl  ohlorslhjdrate;  Hydrate  de  chloral  batjliqae,  Fr,j  Batjlcbloral- 
hydrat,  0. 

^*  Butyl-chloral,  produced  by  the  action  of  dry  chlorine  gas  on  aldehyd  cooled  to  a 
temperature  of  14^  F.  ( — 10^  C),  separated  by  fractional  distillation,  and  con- 
verted into  the  solid  hydrous  butyl-chloral  by  the  addition  of  water."  Br. 

This  substance  was  discovered  by  Kr'&mer  and  Pinner,  of  Beriin,  during  ui 
examination  of  the  accumulated  by-products  of  the  chloral  factory  of  Sohering. 
It  was  named  croton-ohloral  hydrate  because  it  was  believed  to  bear  a  rdalionship 
to  crotonio  acid,  the  peculiar  acid  of  oroton  oil ;  this  was  subsequently  disproved 
by  Pinner,  who  showed  that  it  belonged  to  the  butyl  series.  {Ber.  d,  Chem.  (ret. 
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▼iL  1321, 1561.)  It  18  made  by  pasBiog  dry  ohlorine  through  aldebyd  cooled  to 
— ^10^  G.  (14°  F.),  in  an  apparatns  similar  to  that  used  in  making  chloral.  Frao- 
lional  distillation  is  resorted  to,  and  the  product  boiling  between  163°  C.  (325*4°  F.) 
and  165°  G.  (329°  F.)  is  reserved ;  this  is  butyl-chloral,  a  colorless  oily  liquid.  The 
neeessary  amount  of  water  is  added,  and  butyl-chloral  hydrate  is  obtained. 

Properties.  Butyl-chloral  hydrate  occurs  in  the  form  of  crystalline,  micaceous 
scales  of  a  pungent  odor,  sparingly  soluble  in  water,  freely  soluble  in  alcohol,  hot 
water,  and  glycerin,  but  insoluble,  or  nearly  so,  in  chloroform,  a  property  which  may 
be  employ^  to  separate  it  from  ordinary  chloral  hydrate.  When  treated  with 
caustic  alkalies  it  is  converted  into  formic  acid,  potassium  chloride,  and  allylene 
diehloride,  C.H^Gl,.  ''  It  fuses  at  about  172°  F.  (77°-8  G.)  to  a  transparent 
liquid,  which,  in  cooling,  commences  to  solidify  at  about  160°  F.  (71°*1  G.)  Solu* 
ble  in  about  fifty  parts  of  water,  in  its  own  weight  of  glycerine  and  of  rectified 
spirit,  and  nearly  insoluble  in  chloroform.  The  aqueous  solution  is  neutral  or  but 
slighUy  acid  to  litmus  paper.  It  does  not  yield  chloroform  when  heated  with 
solutions  of  potash  or  soda  or  with  milk  of  lime."  Br, 

Medical  Properties  and  Uses.  Butyl-chloral  was  proposed  by  Liebreich,  in  1870» 
as  a  remedy  for  the  treatment  of  trigeminal  neuralgia.  He  states  that  a  drachm  of 
it  causes  deep  sleep,  accompanied  by  ansdsthesia  of  the  head,  with  complete  loss  of 
irritability  of  the  eyeball  and  of  the  trigeminal  nerve,  the  circulation  being  kept  up 
with  great  tenacity,  and  death,  if  the  dose  has  been  large  enough,  resulting  from 
the  arrest  of  respiration.  These  statements  of  Liebreich  were  contradicted  by  the 
reeearch  of  J.  von  Mering  and  of  H.  W.  Schmidt,  who  found  that  no  anaesthesia 
was  produced  unless  sufiioient  doses  were  given  to  cause  complete  naroosiB,  and  that 
the  general  course  of  the  symptoms  caused  by  the  croton-chloral  were  exactly  parallel 
to  those  produced  by  the  chloral  hydrate.  Nevertheless  a  number  of  observers  have 
used  croton-chloral  with  asserted  good  results  in  the  treatment  of  tic>douleureux. 
The  relief  obtained  is,  unfortunately,  only  temporaiy  and  palliative.  The  drug  has 
been  commonly  administered  in  doses  of  from  5  to  20  grains,  in  syrup.  The  safer 
piao  is  to  give  5  grains  every  half-hour  until  30  grains  have  been  taken  or  relief 
afforded.  The  original  formula  of  Liebreich  was — Butyl  Ghloral  6  to  10  parts ; 
Olyeerin  20  parts ;  Distilled  Water  130  parts.  Dose,  half  a  flnidounce,  followed  in 
five  minutes  by  a  second  dose,  ten  minutes  later  by  a  third  dose,  unless  relief  is 
afforded.  It  is  not  sure  that  such  medication  would  be  safe.  The  dose  given  by 
the  British  Pharmaooposia  is  5  to  15  grains* 

CAFFEA.     Coffee. 
"The  seed  of  Coffea  Arabics."  U,  S,  1870.  (JVo/.  Or^^. Bubiaceae.) 

Semen  CaffesB;  Caf6,  Fr,;  Kaffee,  0,;  Caff6,  It,;  Cafi,  Sp.;  Ban,  Ar.;  Copi  eotta,  OingaUteg 
Kaeva,  Malay. 

Although  this  substance  was  omitted  in  the  Pharmacopoeia  of  1880,  its  great 
importance  as  a  dietetic  and  its  use  as  a  medicine  require  a  notice  here. 

Gen,  Ch,  "  Calyx  with  a  small,  4-5  toothed  limb.  (hroUa  tubular,  funnel- 
shaped,  with  a  4-5  parted  spreading  limb.  Stamens  4-5,  inserted  in  the  middle 
of  die  upper  part  of  the  tube,  exserted  or  enclosed.  Style  bifid  at  the  apex.  Beny 
umbilicate,  naked  or  crowned  with  the  calyx,  containing  two  seeds  enclosed  in  a 
parchment-like  putamen."  Lmdley, 

Coffea  Arabica,  Linn.  Sp,  Plant.  245 ;  BoL  Mag.  t  1303 ,  B.  dc  T.  144. 
The  coffee  plant  is  a  small  tree,  from  fifteen  to  thirty  feet  in  height  The  branches 
are  opponte,  the  lower  spreading,  the  upper  somewhat  declining,  and  gradually 
diminishing  in  length,  as  they  ascend,  so  as  to  form  a  pyramidal  summit,  which  is 
covered  with  green  foliage  throughout  the  year.  The  leaves  are  opposite,  upon 
short  footstalks,  oblong-ovate,  acuminate,  entire,  wavy,  four  or  five  inches  long, 
smooth  and  shining,  of  a  dark  green  color  on  their  upper  surface,  paler  beneath, 
and  accompanied  with  a  pair  of  small  pointed  stipules.  The  flowers  are  white,  with 
an  odor  not  unlike  that  of  the  jasmine,  and  stand  in  groups  in  the  axils  of  the  upper 
leaves.    The  calyx  is  very  small,  the  corolk  salver-form,  with  a  nearly  cylindrical 
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tabe,  and  a  flat  border  divided  into  five  lanceolate,  pointed  s^ments.  The  stamens 
project  above  the  tube*  The  fmit,  which  is  inferior,  is  a  ronndish  berry,  nmbili- 
cate  at  top,  at  first  green,  then  red,  and  nltimatelj  dark  purple.  It  is  about  as 
large  as  a  cherry,  and  contains  two  seeds  surrounded  by  a  paper-like  membrane, 
and  enclosed  in  a  yellowish  purple  matter.  These  seeds,  divested  of  their  corer- 
ings,  constitute  coffee. 

This  tree  is  a  native  of  Southern  Arabia  and  Abyssinia,  and  probably  pervades 
Africa  about  the  same  parallel  of  latitude,  as  it  is  found  growing  wild  in  Liberia,  on 
the  western  coast  of  the  continent  It  is  cultivated  in  various  parts  of  the  world 
where  the  temperature  is  sufficiently  eleyated  and  uniform.  Considerable  attention 
has  long  been  paid  to  its  culture  in  its  native  country,  particularly  in  Yemen,  in  the 
vicinity  of  Mocha,  from  which  the  demands  of  commerce  were  at  first  almost  exdu- 
sively  supplied.  About  the  year  1690,  it  was  introduced  by  the  Dutch  into  Java, 
and  in  1718,  into  their  colony  of  Surinam.  Soon  after  this  latter  period,  the 
French  succeeded  in  introducing  it  into  their  West  India  Islands,  Cayenne,  and  the 
Isles  of  France  and  Bourbon ;  and  it  has  subsequently  made  its  way  into  the 
other  West  India  Islands,  various  parts  of  tropical  America,  Hindostan,  and  Ceylon. 

The  tree  is  raised  from  the  seeds,  which  are  sown  in  a  soil  properly  prepared,  and, 
germinating  in  less  than  a  month,  produce  plants  which,  at  the  end  of  the  year,  are 
large  enough  to  be  transplanted.  These  are  then  set  out  in  rows  at  suitable  distanceB, 
and  in  three  or  four  years  begin  to  bear  fruit.  It  is  customary  to  top  the  trees  at 
this  age,  in  order  to  prevent  their  attaining  an  inconvenient  height,  and  to  increase 
the  number  of  the  fruit-bearing  branches.  It  is  said  that  they  continue  prodoetive 
for  30  or  40  years.  Though  almost  always  covered  with  flowers  and  fimit,  they  yield 
most'  largely  at  two  seasons,  and  thus  afford  two  harvests  during  the  year.  Various 
methods  are  employed  ibr  freeing  the  seeds  from  theii^  coverings ;  but  that  considered 
the  best  is,  by  means  of  machinery,  to  remove  the  fleshy  portion  of  the  fruit, 
leaving  the  seeds  surrounded  only  by  their  papyraceous  envelope,  firom  which  they 
are,  after  drying,  separated  by  peeling  and  winnowing  milk. 

The  character  of  coffee  varies  considerably  with  the  climate  and  mode  of  culture^ 
Consequently,  several  varieties  exist  in  commerce,  named  usually  from  the  sources 
from  which  they  are  derived.  The  Mocha  OoffeA^  which  is  in  small  roundish  grains, 
takes  precedence  of  all  others.  The  Java  Coffee  is  highly  esteemed  in  this  country ; 
but  our  chief  supplies  are  derived  from  the  West  Indies  and  South  America.  Some 
good  coffee  has  been  brought  from  Liberia.  Coffee  improves  by  age,  losing  a  portion 
of  its  strength,  and  acquiring  a  more  agreeable  flavor.  It  is  said  to  be  much  better 
when  allowed  to  ripen  perfectly  on  the  tree,  than  as  usually  collected.  The  grains 
should  be  hard,  and  should  readily  sink  in  water.  When  sofl,  light,  black  or  dark 
colored,  or  musty,  they  are  inferior. 

Properties,  Coffee  has  a  faint,  peculiar  odor,  and  a  slightly  sweetish,  somewhat 
austere  taste.  An  analysis  by  M.  Payen  gives  for  its  constituents,  in  100  parts,  34 
of  cellulose,  12  of  hygroscopic  water,  10  to  13  of  fatty  matter,  15*5  of  glucose, 
with  dextrin  and  a  vegetable  acid,  10  of  legumin,  3*5  of  ehloro^enate  o/pota$$iwH 
and  caffeine,  3  of  a  nitrogenous  body,  0*8  of  fVee  caffeine  (see  article  Caffevui) 
0001  of  concrete  volatile  oil,  0*002  of  fluid  volatile  oil,  and  6*697  of  mineral  sub- 
stances. (Journ,  de  Pharm^y  3e  s^r.,  x.  266.)  Pfaff  recogniaed,  in  the  precipitate 
produced  by  acetate  of  lead  with  the  decoction  of  coffee,  two  peculiar  prindpleSy 
one  resembling  tannin,  called  caffeo- tannic  acid^  and  the  other  an  acid,  called  by 
him  caffeic  aeld.  The  latter  is  thought  to  be  identical  with  the  duoropeme  add  of 
Payen.  When  strongly  heated,  it  omits  the  odor  of  roasted  coffee,  and  it  is  supposed 
to  be  the  principle  to  which  the  flavor  of  ooflee  as  a  drink  is  owing.  A  reoutfkabie 
property  of  caffeic  acid  is  that,  when  acted  on  by  sulphuric  acid  and  mmnganese 
dioxide,  it  is  converted  into  quinonC)  being  in  this  respect  analogous  to  qinnio 
acid.  The  w^ar  of  coffee  is  probably  neither  glucose  as  supposed  by  Payen,  nmr 
cane-sugar  as  stated  by  Roohleder,  but  peculiar ;  for,  when  the  coffee  is  rouBtod,  it 
does  not  answer  to  Trommer's  test  fbr  glucose.  Oafieo-tannio  add  has  bean  aaeop 
tained  by  Hlasiweti  to  be  a  glucoside  with  the  formula  C.^HgO^  and  rasolTable  intc 
glucose  and  a  peculiar  crystallinble  aoid^  C|H,0^  named  by  him  oaflbie  add  {Jc 
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de  Pharm,,  1867,  p.  307),  and  which  nay  be  obtained  fVon  coffee,  by  boiling  a 
sohitioQ  of  the  extract  with  caustic  potassa,  treating  the  resnlting  liquid  with  aul- 
pharic  acid  in  excess,  and  extracting  the  caffeio  acid  with  ether,  which  yields  it  some- 
what  impure  by  evaporatbn.  (^Ibid,,  January,  1868,  p.  75.)  The  coffee  fat,  which 
ranges  in  different  varieties  from  l^to  21  per  cent,  is,  when  purified,  white,  without 
odor,  of  a  buttery  consistence,  melting  at  37*5^  C.,  and  becomes  randd  on  exposure 
to  the  mir.  According  to  Rochleder  (  Wien.  Akad.  Ber,^  xxiv.  40),  it  contains  the 
glyoeride  of  palmitic  acid  and  of  an  acid  of  the  composition  C,,H^O,. 

Coffee  undergoes  considerable  change  during  the  roasting  process.  It  swells  up 
very  much,  acquiring  almost  double  its  original  volume,  while  it  loses  from  15  to  30 
per  cent,  of  its  weight,  (^narm.  OentrcUblatt^  1850,  p.  687.)  It  acquires,  at  the  same 
time,  a  peculiar  odor  entirely  different  from  that  of  the  unroasted  grains,  and  a  de- 
cidedly bitter  taste.  An  active  empyreumatic  oil  is  developed  during  the  process, 
probably  at  the  expense  of  a  portion  of  the  caffeine.  Much  of  the  alkaloid,  however, 
escapee  change,  and  a  portion  of  it  is  volatilised.  The  excellence  of  the  flavor 
of  roasted  coffee  depends  much  upon  the  manner  in  whi<^  the  process  is  conducted, 
and  the  extent  to  which  it  is  carried.  It  should  be  performed  in  a  covered  vessel, 
ever  a  moderate  fire,  and  the  grains  should  be  kept  in  constant  motion.  When  they 
have  acquired  a  chestnut  brown  color,  the  process  should  cease.  If  too  long  con- 
tinned,  it  renders  the  coffee  bitter  and  acrid,  or,  by  reducing  it  to  charcoal,  deprives 
it  entirely  of  flavor.  During  a  severe  roasting  it  loses  a  portion  of  caffeine,  which 
sublimes ;  while  in  a  slight  roosting  it  loses  none :  yet  ordinary  coffee  for  drinking, 
prepared  by  percolation,  contains  rather  more  caffeine  when  prepared  from  strongly 
roasted  than  from  slightly  roasted  coffee,  because  the  caffeine  is  more  easily  extracted 
from  the  former.  (Herman  Aubert.  See  A,  J,  P.,  1873,  p.  121.)  The  coffee  should 
not  be  roasted  long  before  it  is  used,  and  should  not  be  kept  in  the  ground  state. 
Paul  and  Cownley  found  in  preparing  ^  low  and  medium  roasted*'  coffee  nu  percep- 
tible loes  of  alkaioid,  whilst  in  "  over>roasted''  coffee  the  loss  amounted  to  one-third. 
The  average  amount  of  caffeine  in  moderately  roasted  coffse  they  fix  at  1*3  per  cent. 
(P.  J.  Tr,y  1887  jp.  822.) 

lladioal  and  EboiiomuMd  TTses.  More  attention  has  been  paid  to  the  effects  of 
eoflfee  on  the  system  in  the  roasted  than  in  the  crude  state.  Unroasted  coffee  has 
been  employed  in  intermittent  fever ;  but  it  is  much  inferior  to  quinine.  It  has 
been  given  in  powder,  in  the  dose  of  a  scruple  every  hour ;  in  decoction,  prepared 
by  boiling  an  ounce  with  eighteen  ounces  of  water  down  to  ox ;  or  in  extract,  in 
the  dose  of  irom  fonr  to  eight  grains. 

The  action  of  coffee  is  directed  chiefly  to  the  nervous  system.  When  swallowed 
it  produoee  a  warming  cordial  impression  on  the  stomach,  quickly  followed  by  a  dif* 
Ibsed  agreeable  nervous  excitement,  which  extends  itself  to  the  cerebral  functions, 
giving  rise  to  increased  vigor  of  imagination  and  intellect,  without. any  subsequent 
eoafiiston  or  stupor  such  as  characteriies  the  action  of  narcotic  medicines.  Indeed, 
one  of  its  most  extraordinary  effects  is  a  dispositton  to  wakefulness,  which  continues 
for  several  hours  after  it  has  been  taken.  It  is  even  capable  of  resisting,  to  a  certain 
extent,  the  intoxicating  and  soporific  influence  of  alcohol  and  opium,  and  may  some- 
times be  advantageously  emf^oyed  for  this  purpose.  It  also  moderately  excites  the 
circulatory  system,  and  stimulates  the  digestive  function.  A  cup  of  coffee,  taken 
alier  a  hearty  meal,  will  often  relieve  the  sense  of  oppresnon  so  apt  to  be  experienced, 
and  enaUe  the  stomach  to  perform  its  office  with  comparative  flicility.  The  exhila- 
rating effects  of  coffee,  united  with  its  delicious  flavor  when  suitably  qualified  by 
cream  and  sugar,  have  given  rise  to  its  habitual  employment  as  an  article  of  diet. 
Its  use  for  this  pnrpose  has  prevailed  firom  time  immemorial  in  Persia  and  Arabia. 
In  1517  it  was  introduced  by  the  Turks  into  Constantinople,  whence  it  was  carried 
to  France  and  England  about  the  middle  of  the  succeeding  century,  and  has  since 
gradually  made  its  way  into  almost  universal  use.  It  cannot  be  supposed  that  a  sub- 
stance, capable  of  acting  so  energetically  upon  the  system,  should  be  entirely  desti- 
tate  of  deleterious  properties.  Accordingly,  if  taken  in  lai^  quantities,  it  leaves, 
after  its  first  effects,  a  degree  of  nervous  derangement  or  depression  equivalent  to  the 
previouB  excitement;  and  its  habitual  immoderate  employment  is  well  known  very 
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greatly  to  iDJure  the  tone  of  the  stomach,  and  frequently  to  oocasion  trouhlesome 
dyspeptic  and  nervous  afiiactions.  This  result  is  peculiarly  apt  to  take  place  in  indi- 
viduals of  susceptible  nervous  systems,  and  in  those  of  sedentary  habits.  We  have 
repeatedly  known  patients,  who  have  long  suffered  with  headache  and  vertigo,  to  get 
rid  of  them  by  abstaining  from  coffee. 

In  the  treatment  of  disease,  coffee  has  been  less  employed  than  might  have  beeu 
expected  from  its  effect  upon  the  system.  There  can  be  no  doubt  that  it  may  be 
advantageously  used  in  various  nervous  disorders.  In  a  tendency  to  stupor  or  leth- 
argy dependent  on  deficient  energy  of  the  brain,  without  congestion  or  inflammation, 
it  would  be  found  useful  by  stimulating  the  cerebral  functions.  In  light  nervous 
headaches,  and  even  in  sick  headache  not  caused  by  the  presence  of  offending  matter 
in  the  stomach,  it  often  proves  temporarily  useful.  It  has  acquired  much  reputation 
as  a  palliative  in  the  paroxysms  of  spasmodic  asthma,  and  has  been  recommended  in 
hooping-cough,  and  in  hysterical  affections.  The  Egyptians  are  said  to  have  for- 
merly employed  it  as  a  remedy  in  amenorrhoea.  Hayne  informs  us  that  in  a  case  of 
violent  spasmodic  disease,  attended  with  short  breath,  palpitation  of  the  heart,  and 
a  pulse  so  much  increased  in  frequency  that  it  could  scarcely  be  counted,  immediate 
relief  was  obtained  from  a  cup  of  coffee,  after  the  most  powerful  antispasmodics  had 
been  used  in  vain  for  several  hours.  By  the  late  Dr.  Bewees  it  was  highly  recom- 
mended in  cholera  infantum,  and  it  has  even  been  used  with  asserted  advantage  in 
cholera.  It  is  said  also  to  have  been  used  successfully  in  obsttnate  chronic  diarrhoBa, 
and  the  late  Dr.  Chapman,  of  Philadelphia,  found  it  highly  useful  in  calculous  ne- 
phritis. Under  the  impression  of  its  diuretic  powers,  it  has  been  recommended  in 
dropsy.  A  very  concentrated  infusion  of  coffee  is  serviceable  in  opium  poisoning, 
but  the  alkaloid  caffeine  is  probably  preferable. 

Boasted  coffee  is  said  to  have  the  effect  of  destroying  offensive  and  noxious  efflu- 
via from  decomposing  animal  and  vegetable  substances,  and  th^^fore  to  be  capable 
of  beneficial  application  as  a  disinfecting  and  deodorizing  agent.  The  powder  of  the 
grains  should  be  roasted  until  it  becomes  dark  brown,  and  then  sprinkled,  or  placed 
in  plates,  in  the  infected  place. 

Coffee  is  usually  prepared  in  this  country  by  boiling  the  roasted  grains,  previously 
ground  into  a  coarse  powder,  in  water  for  a  short  time,  and  then  clarifying  by  the 
white  of  an  ^g.  Some  prefer  the  infusion,  made  by  a  process  similar  to  that  of 
percolation.  It  has  more  of  the  aroma  of  the  coffee  than  the  decoction,  with  leas 
of  its  bitterness.  The  proper  proportion  for  forming  the  infusion  for  medical  use 
is  an  ounce  to  a  pint  of  boiling  water,  of  which  a  cupful  may  be  given  warm  for  a 
dose,  and  repeated,  if  necessary.  A  iynq>  of  coffee  is  prepared  by  Dorvault  in  the 
following  manner.  Treat  a  pound  of  ground  roasted  coffee  by  percolation  with  boil* 
ing  water  until  two  pints  have  passed.  Evaporate  eight  pounds  of  simple  syrup  to 
six,  add  the  infusion,  and  strain.  Two  teblespoonfuls  of  this  syrup  may  be  added 
to  a  cup  of  hot  water  or  milk.  It  is  also  used  with  carbonic  acid  water.  For  procesaes 
for  preparing  fluid  extracts  of  green  or  roasted  coffee  see  Part  IL 

Coffee  depends  for  its  physiological  activity  upon  caffeine  and  the  empyreumatio  oil 
formed  during  the  roasting,  probably  at  the  expense  of  the  caffeine.  There  is  much 
reason  for  believing  that  coffee  and  tea  when  token  internally  lessen  the  waste  of  tissue 
and  the  elimination  of  urea.  The  experiments  of  Prof.  Lehmann  seem  to  show  that 
in  thb  action  the  empyreumatio  oil  is  at  least  as  active  as  is  caffeine. 

The  leaves  of  the  coffee  plant  possess  properties  analogous  to  those  of  the  fruit, 
and  are  extensively  used  by  the  Malays.  Dr.  Stenhouse  found  them  to  contain 
caffeine  in  larger  proportion  than  the  coffee-bean,  and  also  caffeio  add.  The  leaves 
are  prepared  for  use  by  drying  over  a  dear  fire  and  then  powdering  by  rubbing  in 
the  hands.  The  powder  is  made  into  an  infbsion  like  common  tea.  The  taste  is 
said  to  be  like  that  of  tea  and  coffee  combined.  {P. «/.  Tr.y  xiL  443,  ziii.  207  and 
382,  and  xvi.  1067.) 
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CAFFEINA.  U.8.yBr.   Oafeine. 

CsHuNiOs.   IltO;  SIS.  (OAl'-rT-I'NA.)  CmHioN^O*.  2H0;  212. 

Gbffeia,  Theinay  GcuuinA. 

*'  A  proximate  principle  of  feebly  alkaloidal  power,  generally  prepared  from  the 
dried  leaves  of  Camellia  Thea,  Link  (^NcU.  Ord,  TernatroBmiaoett),  or  from  the  dried 
seeds  of  Goffea  Arabica,  Linn^  (Not.  Ord.  Babiaceso) ;  or  from  Ouarana,  and  oo- 
corriDg  also  in  other  plants/'*  &.  S,  "  An  alkaloid  uaoally  obtained  from  the  dried 
leaves  of  GamelHa  Thea,  Liiik ;  or  the  dried  seeds  of  Goffea  Arabica,  Linn.^  by 
evaporating  aqueous  infusions  from  which  astringent  and  coloring  matters  have  been 
removed."  Br. 

Codeine  (^Caffeid)  was  first  disoovered  by  Runge,  and  afterwards  by  Robiquet 
Strecker  first  proved  it  to  be  methyl-theobromine  by  making  it  from  theobromine 
synthetically  .f  {Ann.  Chem.  Pharm.y  1 18, 170.)  It  may  be  obtained  in  the  following 
manner.  Exhaust  bruised  ooffee  by  two  successive  portions  of  boiling  water,  unite 
the  infusions,  add  aoetate  of  lead  in  order  to  precipitate  various  principles  accom- 
panying the  caffeine,  filter,  decompose  the  excess  of  aoetate  of  load  in  the  filtered 
liquor  by  sulphuretted  hydrogen,  concentrate  by  evaporation,  and  neutraliie  with 
ammonia.  The  caffeine  is  deposited  in  crystals  upon  cooling,  and  may  be  purified 
by  rediasolving  in  water,  treating  with  animal  charcoal,  and  evaporating.  H.  J, 
Veismann,  of  Lubeck,  recommends  the  fullowins  process  as  more  economical.  Pow- 
dered ooffee,  mixed  with  one-fifth  of  its  weight  of  slaked  lime,  is  exhausted,  by 
means  of  percolation,  with  alcohol  of  0*863 ;  the  tincture  is  distilled  to  separate  the 
alcohol ;  the  residue  is  rinsed  out  of  the  still  with  warm  water,  and  the  supernatant 
oil  separated ;  the  liquid  is  evaporated  so  as  to  solidify  on  cooling ;  and  the  crystal- 
line mass  thus  obtained,  havug  been  expressed  and  dried  by  pressure  in  bibulous 
paper,  is  purified  by  solution  in  water  with  animal  charcoal,  and  recrystallization. 
{Ohem.  Gaz.^  1852,  p.  67.)  H.  Leuchsenring  obtains  caffeine  by  availing  himself 
of  Its  property  of  subliming  unchanged  by  heat.  He  precipitates  a  concentrated 
decoction  of  coffee  by  a  weak  solution  of  acetate  of  lead,  filters,  evaporates  to  dry* 
ness,  mixes  the  residue  with  sand,  and  sublimes  as  in  Mohr's  process  for  procuring 
benioic  acid.  {A.  J.  P.,  xxxiL  25.)  Still  another  method,  proposed  by  Vogel,  is  to 
treat  coffee,  ground  to  powder,  with  benain,  which  dissolves  the  caffeine  and  an  oily 
rabstance,  to  separate  the  beniin  by  distillation,  to  treat  the  residue  with  boiling 
water,  which  dissolves  the  caffeine,  and  deposits  it  in  a  crystalline  form,  after  filtra- 
tioD  and  concentration.  QJaum.  de  Pharm.^  3e  s^r.,  xxxv.  436.)  Paul  and  C!own- 
ley's  process  for  estimating  the  caffeine  in  coffee  is  to  mix  finely  powdered  coffee 
with  moist  lime,  and  exhaust  with  alcohol  by  hot  reperoolation.  The  alcohol  is 
evaporated  off,  and  the  residue  mixed  with  water  and  a  few  drops  of  diluted  sulphuric 

*  The  United  States  Pharmaoopoeis  allows  ealFeine  to  be  prepared  from  either  one  of  the  ordi- 
nary oommereial  sources,  bat  beoaase  tea  leaves  oontain  a  mnoh  larger  percentage  of  the  alkaloid 
than  does  the  ooffee  berry,  and  are  freouently  thrown  into  oommerce  in  a  damaged  condition,  nnfii 
lor  ose  as  a  beverage,  commercial  caffeine  is  almost  always  prepared  from  them.  If  the  asser- 
tion of  Dr.  Thomas  J.  Mays,  that  theine,  though  chemically  identical  with  caffeine,  is  physiolog^- 
eally  different,  be  oonfirmed,  it  will  become  necessary  to  recognise  theine  as  an  oiBcinal  alxaloid,  and 
direct  that  caffeine  be  prepared  from  coffee.  The  argument  that  tea  and  coffee  differ  in  their  gross 
effeeks  on  the  human  body,  and  that  therefore  the  alkaloids  cannot  be  identical,  has  no  force,  beoaase 
eoffee  eontains  an  active  empyreumatic  oil,  developed  during  the  process  of  roasting.  How  far  the 
•ondosions  arrived  at  by  Dr.  Mays  by  experiments  upon  frogs  must  be  accepted  still  remains  a 
matter  of  opinion.  We  think,  however,  that  further  physiological  studies  of  the  three  alkaloids, 
tbeiae^  eaffeine,  and  guaranine,  are  necessary  before  their  physiological  diversity  can  be  considered 
established.  The  clinical  results  obtained  by  Dr.  Mays  (Med.  Newt,  vol.  xl  viii.)  are  sufficient  to  war- 
rant the  trial  of  theine  as  a  local  anaasthetic  ii^ected  in  a  dose  of  a  third  of  a  grain  over  painful 


f  In  an  examination  of  25  varieties  of  ooffee,  Prof.  Dragendorff  found  a  variation  in  the  amount 
of  eaffeine  of  0*6  to  3*2  per  cent.    The  most  important  varieties  were  as  follows : 


Brown  Preang 0*71  per  cent* 

Knest  Mocha 0*84      « 

Yellow  Meaado 1*22 

Finest  plantation  Jamaica. 1*48 

mrst  Surinam 1  '78 

Pearl  plantation  Ceylon 0*78 

Tellow  Java 0*88 

ttray  Java. 2*21 


« 
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First  native  Ceylon 0*87  per  cent* 

Second   "  "      1*64 

Third      *'         "      l-6» 

Costa  Rica........ 118 

West  Indian 1*22 

Kio 1*14 

Jamaica. 0*07 

Santos 1-46 
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acid  ;  the  mixture  is  filtered,  and  .the  filtrate  and  washings,  when  cool,  treated  with 
chloroform  to  wash  out  the  alkaloid  ;  the  chloroformio  solution  is  evaporated  in  a 
tared  capsule,  and  the  residue  weighed  as  caffeine.  {P,  J.  Tr,^  1887^  p.  565.  For 
another  method,  hj  £.  D.  Smith,  see  Pharm.  Era^  1887,  p.  17.) 

Properties.  Caffeine  is  in  *'  colorless,  soil  and  flexible  crystals,  generally  quite 
long,  and  of  a  silky  lustre,  permanent  in  the  air,  odorless,  having  a  bitter  taste  and 
a  neutral  reaction.  Soluble  in  75  parts  of  water  and  in  35  parts  of  alcohol  at  15^ 
C  (59^  F.)  ;  in  9-5  parts  of  boiling  water  and  very  soluble  in  boiling  alcohol ;  also 
soluble  in  about  6  parts  of  chloroform,  but  very  slightly  soluble  in  ether  or  in  disuU 
phide  of  carbon.  When  heated  to  100''  C.  (212"^  F.),  the  crystals  lose  8*49  per 
cent  in  weight  (of  water  of  crystallization) ;  and  when  heated  on  platinum  foil, 
they  are  completely  volatilised  without  carbonising.  On  heating  Caffeine  with  chlo- 
rine water,  or  treating  it  with  concentrated  nitric  acid,  it  is  decomposed ;  on  evapo- 
rating afterward  at  a  gentle  heat,  a  yellow  mass  is  lefl,  which,  when  moistened  with 
water  of  .ammonia,  assumes  a  purplish  color.  Sulphuric  or  nitric  acid  should  dissolve 
it  without  color,  and  its  aqueous  solution  should  not  be  precipitated  by  test-solution  of 
iodide  of  mercury  and  potassium  (abs.  of  other  alkaloids).*'  U,S,  It  is  precipitated 
from  its  aqueous  solution  by  no  reagent  except  tannic  acid  and  solution  of  iodide  of 
potassium  and  mercury.  When  this  solution,  made  by  saturating  iodide  of  potas- 
sium with  red  oxide  of  mercury,  is  added  to  a  solution  of  caffeine,  a  precipitate  is 
produced,  which  soon  takes  the  form  of  white,  shining,  acicular  crystals.  This  reac- 
tion is  proposed  as  a  test  of  caffdne  by  Prof.  Dellfs ;  for,  though  the  same  solution 
will  precipitate  the  other  alkaloids,  the  product  is  always  amorphous.  (  Chem.  Oaz.y 
Feb.  15, 1855.)  Caffeine  is  remarkable  for  containing  a  larger  proportion  of  nitrogen 
than  almost  any  other  proximate  vegetable  principle,  in  this  respect  equalling  some 
of  the  most  highly  animalised  products. 

Medical  Properties.  The  alkaloid  caffeine,*  given  in  large  dose  to  the  lower 
animals,  produces  hurried  respiration,  restlessness,  slightly  lowered  followed  by 
markedly  elevated  temperature,  tetanic  and  clonic  convulsions,  progressive  paralysis, 
and  finally  death  from  paralytic  arrest  of  respiration.  The  cause  of  the  convulsions 
in  mammals  is  not  determined,  but  in  the  frog  they  are  of  spinal  origin,  for  both 
Pratt  and  Le  Blond  have  found  that  section  of  the  cord  does  not  arrest  them  below 
the  point  of  section,  whilst  destruction  of  the  cord  (Pratt  and  Leven)  prevents  their 
development.  The  alkaloid  certainly  acts  upon  the  muscles  of  the  frog,  as  is  readily 
demonstrated  by  throwing  an  isolated  piece  of  the  gastrocnemius  into  a  1  per  cent, 
or  even  a  weaker  solution  of  the  citrate  of  caffeine;  in  from  two  to  three  minutes 
the  muscle  will  become  contracted,  swollen,  stiff,  and  unable  to  respond  to  the  gal* 
vanio  current.  Both  Leven  and  Bins  have  found  that  caffeine  has  a  very  distinct 
effect  in  elevating  arterial  pressure  when  given  in  a  moderate  dose,  but  toxic  doses 
act  upon  the  heart-muscle  as  a  depressant  and  paralyzant,  producing  first  fall  of  the 
arterial  pressure  and  finally  cardiac  arrest.  In  the  experiments  of  Leven,  isolation 
of  the  heart  from  the  nerve-centres  did  not  prevent  the  increase,  caused  by  moderate 
doses,  of  the  cardiac  pressure  and  the  pulse-rate,  proof  that  the  stimulant  action  is 
upon  the  heart  itself  or  upon  the  vaso-motor  system. 

There  have  been  a  few  cases  of  poisoning  by  caffeine ;  a  drachm  of  the  citrate  swal- 
lowed by  an  adult  was  followed  by  burning  at  the  throat,  giddiness,  faintness,  nausea, 
tremor  of  the  extremities,  abdominal  pain,  mental  distress,  great  cardiac  oppression, 
and  finally  collapse.  Consciousness  was  not  impaired,  and  there  was  no  headache 
until  the  patient  b^an  to  recover.  A  decoctiun  of  8  ounces  of  freshly  roasted  coffee, 
taken  for  the  purpose  of  producing  abortion,  caused  pronounced  choreic  tremors, 
great  restlessness,  quickened  respiration,  and  rapid  pulse,  with  very  strong,  even 
violent,  heart-beats.  In  doses  of  3  to  5  grains  caffeine  produces  in  the  healthy  in- 
dividual a  peculiar  wakefulness,  with  stimulation  of  the  cerebrum,  and  some  increase 
of  the  urinary  secretion  and  force  of  the  pulse.   There  is  usually  marked  increase  of 

*  PrafesBor  W.  Fileline  (Arehiv  fUr  Auatomie  und  Phynologxt  {Pkvnol,  AhtkeiL),  1886,  Not. 
1,  2)  has  made  an  inveetigation  of  the  phjsiologieal  action  of  certain  deriTatiTes  and  deoomposi* 
tion  products  of  caffeine,  namely,  hydroxy-oaffeine,  diethozy-hydroxy-oaffeine,  ethoxy-eaffrine, 
caffeidine,  oaffaric  acid,  hypo-caffeine,  caffoline,  gnanineine,  nrie  acid.  An  abstract  of  the  original 
paper  will  be  found  in  the  Therapeutic  Gazette,  1886,  page  628. 
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the  mental  acdyity  and  of  the  capability  for  BustainiDg  mental  work.  About  two 
hottre  after  the  ingestioo  of  12  grains  bj  Br.  Pratt,  there  was  intense  physical  rest- 
lessness and  mental  anxiety,  with  obstinate  sleeplessness,  active  and  persistent  think- 
ing, general  muscalar  tremnloosness,  and  freqaent  urination. 

In  doses  of  3  to  5  grains  caffeine  has  been  used  of  late  years  as  a  cerebral  stimu- 
lant, as  a  cardiac  sdmulant.  and  as  a  diuretic.  It  is  certainly  a  valuable  remedy  in 
some  cases  of  nervous  headaches.  £itber  in  the  form  of  the  alkaloid  or  its  salts,  or 
in  that  of  a  strong  decoction  of  coffee,  it  has  long  been  a  standard  remedy  in  opium* 
poisoning,  in  which  it  seems  to  act  partly  by  promoting  wakeftdness,  partly  by  a  direct 
utlmulatiog  influence  upon  the  respiratory  centres.  In  a  series  of  experiments  Dr.  J. 
Hughes  Bennett  found  that  within  narrow  limits  there  was  a  direct  physiological  an- 
tagonism between  caffeine  and  morphine.  The  power  of  caffeine  in  opium-poisoning 
does  not,  however,  compare  with  that  of  atropine,  and  in  Bennett's  experiments  on 
cats,  if  a  little  too  much  of  the  narcotic  was  given  the  caffeine  was  without  pronounced 
influence.  Caffeine,  originally  recommended  by  Prof.  Riegel  as  a  substitute  for  digi* 
talis  in  cardiac  doses,  has  been  used  by  large  numbers  of  pmctitioners  often  with  ex- 
cellent results.  It  is  to  be  employed  in  the  same  class  of  cases  as  is  digitalis,  namely, 
where  the  working  power  of  the  heart-muscle  is  leas  than  the  woric  required  of  the 
heart.  Its  action  differs  from  that  of  digitalis  in  being  much  more  prompt,  loss  per- 
sistent, and  not  cumulative.  Dr.  B5cker  gives  from  8  to  30  grains  of  the  powdered 
dtrate  in  divided  doses  in  twenty-four  hours,  beginning  with  smaller  quantity  and 
rapidly  increasing  until  the  result  is  aehieved.  Dr.  H.  G.  Wood  has  frequently 
mied  it  for  the  relief  of  cardiac  failure  in  doses  of  8  to  16  grains  a  day,  often  with  an 
excellent  result.  It  is,  perhaps,  less  certain  than  digttuis,  but  is  not  only  more 
prompt,  but  also  much  less  apt  to  derange  the  stomach.  On  account  of  its  distinct 
diuretic  action  it  is  a  very  valuable  remedy  in  the  treatment  of  cardiac  dropsy,  and 
is  also  often  useful  in  chronic  Bright's  disease  when  there  is  no  tendency  to  irritation 
of  the  kidneys.  It  would  probably  prove  a  useful  drug  in  cases  of  sudden  collapse 
from  various  causes.  The  ordinary  salts  of  it  are,  however,  not  available  for  hjrpo- 
dermic  use,  because  they  are  decomposed  in  the  presence  of  water.  The  double 
benioinate  of  sodium  and  caffeine  has  been  proposed  as  moderately  stable  and  free 
from  irritant  properties ;  the  following  formula  has  been  commended  by  M.  Tanret  for 
hypodermic  use :  Sodii  salicyl.,  31  gr. ;  OaffsinsD,  40  gr. ;  Aqusa  destillat.,  60  gr. 
For  internal  administration  the  soluble  preparation  known  as  the  citrate  of  caffeine 
is  usually  preferred.     Dose,  from  3  to  6  grains. 

Off.  Prep.  Br.  Caffeinse  Gitras. 

CAFFEINE  CITRAS.  Br.     CUrcUe  of  Oaffdne. 

CsHioNAOsyHtCeHtOi.       (017-Ff-i'NA  Ol'TRjLS.) 

*'  A  weak  ooinpouud  of  caffeine  and  citric  acid.*'  Br. 

"  Take  of  Gaffeine  1  ounce  [av.]  ;  Citric  Acid  1  ounce  [av.] ;  Distilled  Water 
2  ounces  [Imp.  meas.].  Dissolve  the  Gitric  Acid  in  the  Water,  and  stir  the  Gaffeine 
into  the  heated  solution.  Evaporate  to  dryness  on  a  water-bath,  constantly  stirring 
towards  the  end  of  the  operation.     Reduce  to  a  fine  powder.*'  Br. 

This  is  a  new  oflioinal  of  the  British  Pharmacopoeia ;  although  defined  as  a  weak 
compound  of  caffeine  and  citric  acid,  it  is  not  regarded  by  chemists  as  a  chemical 
Bait,  but  as  a  mechanical  mixture  of  the  two  substances  composing  it.  It  is  officinally 
described  as  "  a  white  inodorous  powder  with  an  acid  and  iaintly  bitter  taste  and  an 
aeid  reaction  on  litmus.  It  is  soluble  in  a  mixture  of  two  parts  of  chloroform  and  one 
part  of  rectified  spirit.  With  a  little  water  it  forms  a  clear  syrupy  solution,  which 
on  dilation  yields  a  white  precipitate  of  caffeine  that  redissolves  when  ten  parts  of 
water  have  been  added.  Heated  in  the  air,  the  salt  chars  and  burns,  leaving  a  mere 
trace  of  ash.  From  a  boiling  aqueous  solution  excess  of  lime  water  gives  a  white 
jicecipitate.  Tannic  acid  yields  a  white  precipitate  soluble  in  excess  of  the  reagent. 
If  to  a  little  of  the  salt  a  crystal  of  chlorate  of  potassium  be  added,  and  a  few  drops 
of  hydrochloric  acid,  and  the  mixture  be  evaporated  to  dryness  in  a  porcelain  dish, 
a  reddish  residne  reisults,  which  becomes  purple  when  moistened  with  solution  of 
ammonia."  Br» 


318  (MomifMi,  PrseparaJLa. — QilamuB.  pabt  i* 

Kedioal  Properties  and  Vses.  The  citrate  of  caffeine  is  possessed  of  the  phygio- 
Ic^cal  and  therapeutical  properties  of  caffeiDe.     The  dose  is  from  3  to  8  graina* 

CALAMINA  PR^PARATA.  Br.    Prepared  Calamine. 

(OXL-^-MI'N^l  PRJS-P^-Ri'T^.) 
Lapis  GalaminariB  Pneparata. 

"  Native  carbonate  of  sine,  calcined  in  a  covered  earthen  cmcible  at  a  moderate 
temperature,  powdered,  and  freed  from  gritty  particles  by  elutriation."  Br. 

Calamine  is  found  in  the  United  States,  but  more  abundantly  in  Germany  and 
England.  It  usually  occurs  in  compact  or  earthy  masses,  or  concretions,  of  a  dull 
appearance,  readily  scratched  by  the  knife,  and  breaking  with  an  earthy  fracture ; 
but  sometimes  it  is  found  crystallized.  Its  color  is  very  variable ;  being,  in  different 
specimens,  grayish,  grayish  yellow,  reddish  yellow,  and,  when  very  impure,  brown  or 
brownish  yellow.  Its  sp.  gr.  varies  from  3-4  to  4*4.  Before  the  blowpipe  it  does 
not  melt,  but  becomes  yellow  and  sublimes.  When  of  good  quality,  it  is  almost  en- 
tirely soluble  in  the  dilute  mineral  acids ;  and,  unless  it  has  been  previously  calcined, 
emits  a  few  bubbles  of  carbonic  acid.  If  soluble  in  sulphuric  acid,  it  can  contain 
but  little  carbonate  of  calcium,  and  no  sulphate  of  barium. 

Calamine  must  be  impalpable  before  being  used  in  medicine.  The  following  is  the 
U.  S.  formula  of  1850.  '^  Take  of  Cakmine  a  convenient  quantity.  Heat  it  to  red- 
ness, and  afterwards  pulverize  it ;  then  reduce  it  to  a  very  fine  powder  in  the  manner 
directed  for  Prepared  Chalk."  The  object  of  this  process  is  to  bring  the  native 
carbonate  of  zinc,  or  calamine,  to  the  state  of  an  impalpable  powder.  Calamine,  as 
sold  in  England  and  the  United  States,  was  formerly  almost  always  spurious,  con- 
sisting wholly  or  principally  of  sulphate  of  barium,  colored  with  sesquioxide  of  iron. 
Of  six  samples  analyzed  by  Mr.  F.  Bringhurst,  of  Wilmington,  Del.,  five  were  totally 
devoid  of  zinc,  and  the  sixth  contained  only  2  per  cent,  of  the  oxide.  (^A.  J.  P.^ 
July,  1857.)  But  more  recently  {R  J.  Tr,,  1886),  Mr.  R.  H.  Davis  hat  fiaaad 
that  most  of  the  calamine  sold  as  such  in  Great  Britain  is  psajme.  Prepared  cala- 
mine is  in  the  form  of  a  pinkish  or  flesh-eokired  powder,  of  an  earthy  appearance. 
Sometimes  it  is  made  up  into  small  masses.  It  is  used  only  as  an  external  applica- 
tion, being  employed  as  s  mild  astringent  and  exsiccant  in  excoriations  and  superficial 
ulcerations.  For  this  purpose  it  is  usually  dusted  on  the  part,  and  hence  the  neces- 
sity for  its  being  in  very  fine  powder.     It  is  often  employed  in  the  form  of  cerate. 

The  British  Pharmacopoeia  describes  it  as  ''  a  pale  pinkish-brown  powder,  without 
grittiness ;  almost  entirely  soluble,  with  effervescence,  in  acids." 

Off.  Prep,  Br*   Unguentum  Calaminso. 

CALAMUS.   U.S.     Qdamua.    [Sweet  Flag:] 

(gXl'a-mCs.) 
"  The  rhizome  of  Acorus  Calamus.  Linn^.     {Nat.  Ord.  Aracese.)"   U.  S. 

Rhiioma  Calami,  P.O.;  Radix  Calami  Aromatioi,  Radix  Aoori ;  Aoora  yrai,  Aoore  odorant,  JV./ 
Kalmaswnrael,  O.;  Calamo  Aromatico,  Jt.,  ^. 

Gen.  Ch.  Spadix  cylindrical,  covered  with  florets.  CoroUa  six-petalled,  naked. 
Style  none.     Capsule  three-celled.   WUld. 

Acorus  Calamus.  Willd.  Sp.  Plant,  ii.  199 ;  Barton,  Med.  Bot.  ii.  63 ;  B.  and 
T.  279.  The  sweet  flag,  or  calamus,  has  a  perennial,  horizontal,  jointed,  somewhat 
compressed  root  (rhizome),  from  half  an  inch  to  an  inch  thick,  sometimes  several 
feet  in  length,  sending  off  numerous  round  and  yellowish  or  whitish  n^dicles  frooi 
its  base,  and  bunches  of  brown  fibres  resembling  coarse  hair  from  its  joints,  inter- 
nally white  and  spongy,  externally  whitish  with  a  tinge  of  green,  variegated  witlt 
triangular  stains  of  light  brown  and  rose  color.  The  leaves  are  all  radical,  sheathing 
at  the  base,  long,  sword-shaped,  smooth,  green  above,  but,  near  their  origin  from  the 
root,  of  a  red  color  variegated  with  green  and  white.  The  scape  or  flower-stem  re- 
sembles the  leaves,  but  is  longer,  and  from  one  side,  near  the  middle  of  its  length, 
sends  out  a  cylindrical  spadix,  tapering  at  each  end,  about  two  inches  in  length,  and 
crowded  with  greenish  yellow  flowers.  These  are  without  calyx,  and  have  six  small, 
concave,  membranous,  truncated  petals.  The  fruit  is  an  oblong  capsule,  divided  h 
three  cells,  and  containing  numerous  oval  seeds. 
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This  is  an  indigenons  plant,  growing  thronghont  the  United  States,  in  low,  wet, 
swampy  places,  and  along  the  sides  of  ditches  and  streams,  and  flowering  in  May 
and  Jane.  It  is  also  a  native  of  Europe  and  Western  Asia ;  and  a  variety  is  foand 
in  India.  The  European  plant  differs  slightly  from  the  American.  The  leaves  as 
well  as  the  root  have  an  aromatic  odor ;  hut  the  latter  only  is  employed.  It  should  he 
collected  late  in  the  autumn,  or  in  the  spring.  After  removal  from  the  ground,  the 
rhisomes  are  washed,  freed  from  their  fibres,  and  dried  with  a  moderate  heat.  By 
drying  they  lose  nearly  one-half  their  diameter,  but  are  improved  in  odor  and  taste. 

Properties.  The  roots,  as  kept  in  the  shops,  are  **  in  sections  of  various  lengths, 
unpeeled,  about  three-quarters  of  an  inch  (2  cm.)  broad,  subcylindrical,  longitudi- 
nally wrinkled ;  on  the  lower  surface  marked  with  the  circular  scars  of  the  rootlets 
in  wavy  lines,  externally  reddish  brown,  somewhat  annulate  from  remnants  of 
leaf-sheaths ;  internally  whitish,  of  a  spongy  texture,  breaking  with  a  short,  corky 
fracture,  showing  numerous  oil-cells  and  scattered  wood-bundles,  the  latter  crowded 
within  the  subcircular  nucleus-sheath.  It  has  an  aromatic  odor,  and  a  strongly  pun* 
gent  taste."  Ui  S.  Their  texture  is  light  and  spongy,  their  color  internally  whitish 
or  yellowish  white,  and  their  fracture  short  and  rough.  A  variety  imported  from 
Germany  consists  exclusively  of  the  interior  portion  of  the  root  The  pieces  are 
usually  long,  slender,  irregularly  quadrangular,  and  of  a  grayish  white  color. 

The  odor  of  calamus  is  strong  and  fragrant ;  its  taste  warm,  bitterish,  pungent, 
and  aromatic  Its  active  principles  are  taken  up  by  boiling  water.  From  100  parts 
of  the  fresh  root  of  the  European  plant,  Trommsdorff  obtained  0*1  of  volatile  oil, 
2-3  of  soft  resin,  3*3  of  extractive  with  a  little  chloride  of  potassium,  5*5  of  gum 
with  some  phosphate  of  potassium,  1*6  of  starch  analogous  to  inulin,  21*5  of  lignin, 
and  65*7  of  water.  Sixteen  ounces  of  the  dried  root  afforded  to  Neumann  about 
two  scruples  of  volatile  oil.  The  oil  is  at  first  yellow,  but  ultimately  becomes  red, 
and  has  the  smell  and  taste  of  calamus.  Kurbatow  {Annal,  d,  Chemiej  vol.  173, 
p.  4)  examined  oil  of  calamus,  and  found  that  the  portion  boiling  below  170^  C. 
(338^  F.)  yielded  after  treatment  with  sodium  a  terpene,  C^o^ie'  l^&^^og  sp-  gr*  *8793 
at  0^  C.  (32"=^  F.) ;  and  having  a  boiling  point  of  158°  C.  r3It)-4°  F.;.  The  extrac- 
tive  matter  has  an  acrid  and  sweetish  taste.  H.  Thorns  ootained  from  calamus  rhi- 
somes a  bitter  principle,  which  he  named  cuxmn^  in  the  form  of  a  clear,  thick,  yel- 
low liquid,  having  a  neutral  reaction,  aromatic  odor,  and  bitter,  aromatic  taste. 
It  is  a  glucoside,  having  the  formula  CJB^O^,  splitting  into  oil  of  calamus  and  sugar  *, 
insoluble  in  water,  but  readily  soluble  m  absolute  alcohol,  methylic  alcohol,  and  chlo- 
roform. By  oxidation  aeoretin,  a  neutral  resin,  is  formed,  and  from  the  extract 
remaining  aft;er  the  aoorin  is  removed  he  obtained  an  alkaloid  which  he  named 
calamine;  this  is  crystalline,  insoluble  in  water  and  ether,  but  soluble  in  alcohol, 
chloroform,  and  acetone.  (Arckivd.  Pharm.,  1886,  p.  465 ;  R  J.  TV.,  1886,  p.  1085.) 
The  root  is  sometimes  attacked  by  worms,  and  deteriorates  by  keeping.  The  India  vari- 
ed is  more  slender  than  the  European,  and  has  a  stronger  and  more  pleasant  flavor. 

Ifadical  Properties  and  TTseSi  Calamus  is  a  feeble  aromatic,  which  may  be 
used  with  advantage  in  pain  or  uneasiness  of  the  stomach  or  bowels  arising  from 
flatulence,  and  as  an  adjuvant  to  tonic  or  pui^tive  medicines.  It  was  probably  known 
to  the  ancients,  and  is  supposed  to  have  been  the  &xopov  of  the  Greeks ;  but  the 
ealajnuM  aromaticus  of  Dioscorides  was  a  different  product,  having  been  derived, 
according  to  Dr.  Royle,  from  a  species  of  Andropogon,  The  medicine  is  at  present 
not  much  used.  The  dose  in  substance  is  from  a  scruple  to  a  drachm  (l*3-3'9  Gm.). 
An  infusion,  made  in  the  proportion  of  an  ounce  of  the  root  to  a  pint  of  boiling 
water,  is  sometimes  given  in  the  dose  of  a  wineglassful  (60  C.c.)  or  more. 

Off.  Prep,  Extractum  Calami  Fluidum. 

CALCIUM.  Chkhm. 

Ca;  40.  (OLL^Gf-t^M.)  Gb;  40. 

This  is  the  metal  characteristic  of  lime,  and  consequently  of  all  calcareous  sub- 
stances. It  was  obtained  by  Dr.  Matthiessen,  in  1855,  in  masses  of  the  size  of  a  pea, 
by  the  electrolysis  of  chloride  of  calcium  with  a  Bunsen  battery.  It  is  a  pale  yellow 
metal,  remarkably  glittering  when  freshly  filed.     Its  fracture  is  jagged,  becoming 
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granular.  It  is  malleable  and  very  ductile.  lu  a  dry  air  it  remains  unaltered ;  but 
it  soon  tarnishes  in  a  moist  one.  It  melts  at  a  red  heat,  and  afterwards  bums 
with  splendor,  forming  lime,  or  calcium  oxide.  (^Chem,  Gaz.y  June  15,  1855.) 

Calcium  is  a  very  abundant  element  in  nature,  existing  in  the  mineral  kingdom 
chiefly  as  a  carbonate,  in  the  form  of  limestone,  marble,  chalk,  and  calcareous  spar'i 
and  as  a  phosphate  and  carbonate  in  the  bones  and  shells  of  animals. 

CALCII  BEOMIDUM.  U.S.    Br(mide  of  Cdldum. 

Ca  Brs;  199«6.  (cXL'G{-i  BB^MI'dCh.)  C»  Br;  99*6. 

Calcium  Bromfttam,  Bromure  de  Galoium,  Bromure  do  Ohaaz,  Fr.;  Brom  oaleiam,  O. 

^^  Bromide  of  Calcium  should  be  preserved  in  well-stopped  bottles.**  U.S.  Although 
this  salt  has  been  largely  used,  it  has  never  been  officinal  until  the  present  revision. 
It  is  prepared  by  M.  Boedecker  by  first  forming  a  bromide  of  sulphur,  by  the  ad- 
dition of  20  parts  of  the  flowers  of  sulphur  to  240  parts  of  bromine ;  this  is  added 
to  a  milk  of  lime  containing  140  parts  of  fresh  lime.  The  sulphate  and  bromide 
of  calcium  are  formed  and  are  readily  separated.  (Joum,  de  Pharm.^  4e  s^r.,  viii. 
463.)  Mr.  Jas.  R.  Meroein  puts  five  ounces  of  bromine  and  two  and  a  half  pints 
of  water  in  a  half  gallon  specie  jar,  passes  a  stream  of  sulphuretted  hydrogen 
through  the  bromine  until  it  is  all  taken  up,  filters,  drives  off  excess  of  sulphu- 
retted hydrogen  by  heat,  distils  the  solution  of  hydrobromic  acid  thus  obtained 
until  four-fiflhs  have  passed  over,  saturates  this  with  excess  of  precipitated  carbo- 
nate of  calcium,  filters  and  evaporates.  (^A.  J,  P.,  xliv.  100.)  Mr.  Macdonald  {llncL, 
1873)  employs  the  following  method.  Dissolve  4  ounces  of  bromide  of  ammonium 
in  a  pint  of  water.  Put  in  a  fiask  and  bring  to  the  boiling  point.  Keep  boiling,  and 
add  milk  of  lime  (made  from  pure  calcined  lime)  in  small  quantities,  until  am- 
moniacal  vapors  cease  to  be  evolved.  The  operator  can  easily  tell  when  thb  point 
has  been  reached,  by  the  sense  of  smell.  Filter  the  solution,  evaporate  to  a  syrupy 
consistency,  remove  from  the  fire,  and  stir  until  cold. 

Properties.  *'  A  white,  granular  salt,  very  deliquescent,  odorless,  having  a 
pungent,  saline  and  bitter  taste  and  a  neutral  reaction.  Soluble  in  0*7  part  of 
water  and  in  1  part  of  alcohol  at  15°  C.  (59°  F.) ;  very  soluble  in  boiling  water 
and  in  boiling  alcohol.  At  a  dull  red  heat  the  salt  fuses  without  losing  anything 
but  moisture.  At  a  higher  temperature  it  is  partially  decomposed.  An  aqueous 
solution  of  the  salt  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white  pre- 
cipitate soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  If  disulphide  of  carbon 
be  poured  into  a  solution  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and 
the  whole  agitated,  the  dbulphide  will  acquire  a  yellow  or  yellowish  brown  color 
without  a  violet  tint."   U.  S. 

Tests.  "  If  diluted  sulphuric  acid  be  dropped  upon  the  salt,  the  latter  should  not  at 
once  assume  a  yellow  color  (abs.  of  bromate).  If  1  Gm.  of  the  salt  be  dissolved  in  10 
C.c.  of  water,  some  gelatinized  starch  added  and  then  a  few  drops  of  chlorine  water 
carefully  poured  on  top,  no  blue  sone  should  make  its  appearance  at  the  line  of 
contact  of  the  two  liquids  (iodide).  On  adding  to  1  Gm.  of  the  salt  dissolved  in 
20  C  c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of  barium,  no  immediate 
cloudiness  or  precipitate  should  make  it»  appearance  (sulphate).  If  a  solution  of 
the  salt  be  precipitated  with  an  excess  of  nitrate  of  silver,  the  washed  precipitate 
for  some  time  shaken  with  a  cold,  saturated  solution  of  carbonate  of  ammonium,  and 
the  decanted  and  filtered  liquid  supersaturated  with  nitric  acid,  not  more  than  a 
faint  cloudiness,  insufficient  to  produce  a  precipitate,  should  appear  (limit  of  ehlo- 
ride).  On  adding  to  the  aqueous  solution,  first,  chloride  of  ammonium,  then  test- 
solution  of  carbonate  of  ammonium  and  water  of  ammonia  in  slight  excess,  and 
gently  warming,  the  filtrate  separated  from  the  resulting  precipitate  should  not  be 
Tendered  more  than  faintly  turbid  by  test-solution  of  phosphate  of  sodium  (limit 
of  magnesium).  1  Gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate 
of  silver,  yields,  if  perfectly  pure,  1-878  Gm.  of  dry  bromide  of  silver."    K  S> 

Medical  Properties  and  TTses.  Bromide  of  calcium  was  proposed  by  Dr.  Ham- 
mond, in  1871,  as  a  substitute  for  the  corresponding  salt  of  potash.  It  has  failed 
to  gain  much  support  from  the  medical  prufe^ssion,  but  is  sometimes  employed  as  au 
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adjuyant  in  epilepsy  and  hysteria.  Its  aotion  upon  the  lower  animals  has  been 
partially  investigated  by  Onttmann  (Fhila,  Med.  TVmes,  It.  361),  who  finds  that 
it  acts  as  a  sedative  to  the  nerve-centres,  but  lacks  the  depressant  cardiac  action  of 
the  bromide  of  potassinm.     The  dose  is  half  to  two  drachms  (0*95-7-8  Gm.). 

CALCII   CARBONAS    PR^CIPITATUS.   U.S.    FredpUated  Car- 
bonate of  Calcium. 
Ca  COs;  100.  (dL'C)-!  cab^bo'nas  prje-gIp-i-tatI^s.)  Ga  0,  COt;  50. 

Galoii  Carbonas  PrsMipitata,  Br.;  CaJearia  Garbonioa  PraeipiUta,  P.  O.f  Carbonas  Caloioai 
Pnecipitatna,  Greta  Pnecipitata;  Carbonate  de  Ghaux  pr6oipit4,  Graie  pr^oipitde,  Fr,;  Praoipi* 
tirt«r  kohlensauer  Kalk,  0. 

A  formula  for  this  preparation  is  found  in  the  Pharmacopoeia  of  1870.* 

*'  Take  of  Chloride  of  Calcium  five  ounces  [avoirdupois]  ;  Carbonate  of  Sodium 
thirteen  ounces  [avoird.] ;  Boiling  Distilled  Water  a  sufficiency.  Dissolve  the  Chlo- 
ride of  Calcium  and  the  Carbonate  of  Sodium  each  in  two  pints  [Imperial  measure] 
of  the  Water ;  well  mix  the  two  solutions ;  and  allow  the  precipitate  to  subside.  Col- 
lect this  on  a  calico  filter,  wash  it  with  boiling  Distilled  Water  until  the  washings 
cease  to  give  a  precipitate  with  nitrate  of  silver,  and  dry  the  product  at  the  temper- 
ature Df  212*>  F.  (100°  C.)."  Br. 

The  processes  do  not  essentially  differ.  In  each  a  mutual  interchange  of  princi- 
ples takes  place,  resulting  in  the  production  of  chloride  of  sodium  which  remains  in 
solution,  and  carbonate  of  calcium  which  is  deposited,  CaCl,-4-Na^C0g=CaC0,-{' 
2XaCl.  Any  peculiar  advantage  of  the  preparation  must  depend  on  the  minutb  di- 
vision of  its  particles.  According  to  Dr.  Bridges,  this  effect  is  best  obtained  by 
employing  the  solutions  at  the  boiling  temperature,  a  precaution  which  is  observed 
in  most  processes  now.  (A.  J.  P.,  xvi.  163.)  When  properly  made,  it  is  "  a  very 
fine,  white,  impalpable  powder,  permanent  in  the  air,  odorless  and  tasteless,  and  in- 
soluble in  water  or  alcohol.  Wholly  soluble  in  hydrochloric,  nitric,  or  acetic  acid 
with  copious  effervescence.  By  exposure  to  a  red  heat  the  salt  loses  carbonic  acid 
gas,  and  the  residue  has  an  alkaline  reaction.  A  neutral  solution  of  the  salt  in 
acetic  acid  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white  precipitate 
soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  On  adding  to  another  portion 
of  the  same  solution,  first,  chloride  of  ammonium,  then  test-solution  of  carbonate  of 
ammonium  and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
separated  from  the  resulting  precipitate  should  not  be  rendered  more  than  faintly 
turbid  by  test-solution  of  phosphate  of  sodium  (limit  of  magnesium).  A  solution 
of  the  salt  in  hydrochloric  acid,  freed  from  carbonic  acid  gas  by  heat,  should  not  be 
rendered  turbid,  when  supersaturated  with  water  of  ammonia  (abs.  of  aluminium, 
iron,  or  phosphate).''  U.  S. 

Kedical  Properties  and  Uses.  For  ordinary  use,  it  probably  has  no  such 
superiority  over  prepared  chalk  as  to  counterbalance  its  greater  expensiveness,  but 
it  18  preferred  by  some  in  the  preparation  of  tooth-powders.  The  dose  \a  from  10 
to  40  grains  (0-65-2  6  Om.^  or  more. 

Off.  Prep.  Br.  Trochisci  BismuthL 

CALCII  CHLORIDUM.  U.S.,  Br.     Chloride  of  Galdum. 

Ca  Ch;  110*8.  (G&L'CH  C;HLd'B{-Dtte.)  CaCl;  65*4. 

''  Chloride  of  Calcium,  deprived  of  its  water  by  fusion  at  a  low  red  heat.  It 
should  be  preserved  in  well-stopped  bottles."  W.  S. 

Oalcaria  Mariatiea,  Chloridnm  Galoioam ;  Mariate  of  Lime,  Hjdroohlorate of  Lime;  Cblonure  de 
Galeinm,  fiydroohlorate  de  Chaax,  Fr.;  Chlorcaloiam,  SalHaurea  Kalk,  0. 

Chloride  of  calcium  consists  of  chlorine,  united  with  calcium,  the  metallic  radical 

•  "  Take  of  Solution  of  Chloride  of  Caldmn  flve  pint»  and  a  half;  Carbonate  of  Sodium  teoeniy- 
too  troyounett ;  Distilled  Water  a  9u^cient  quantity.  DImoIto  the  Carbonate  of  Sodiam  in  six 
pint*  of  Distilled  Water.  Heat  this  solution  and  the  Solution  of  Chloride  of  Oaloium,  separate! j, 
to  the  boiling  point,  and  mix  them.  After  the  preoipitate  has  Bubsided,  separate  It  from  the  snper- 
natani  liquid  by  deeantation,  and  wash  it  with  boiling  Distilled  Water  until  the  washings  oease  to 
bo  affeet*d  by  a  solution  of  nitrate  of  silrer.  Lastly,  dry  the  preoipitate  on  bibulous  paper/*  U.,& 
1S70. 
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of  lime.  It  may  be  readily  formed  by  8atiiratin«:  bydrocbloric  acid  witb  chalk  or 
marble,  eTaporatmg  to  dryness,  and  heating  to  redness.  The  hydrochloric  acid,  by 
reacting  with  the  lime,  forms  chloride  of  calcinm  and  water,  the  latter  of  which  is  dia^ 
sipated  at  a  red  heat,  CaCO,  -f  2HC1  =  CaCl,  +  CO,  +  H,0.  The  Br.  Pharmaco- 
pceia,  after  neutralizing  the  acid  with  carbonate  of  calciam,  adds  a  little  solution  of 
chlorinated  lime  and  slaked  lime,  filters,  evaporates  till  the  chloride  becomes  solid, 
and,  instead  of  igniting  the  residue,  dries  it  at  about  204*4^  C.  (400°  F.).  Its  corn- 
position  is  CaGl,,2H,0. 

Properties.  Chloride  of  calcium  is  in  *'  colorless,  slightly  translucent,  hard  and 
friable  masses,  very  deliquescent,  odorless,  having  a  hot,  sharp,  saline  taste,  and  a 
neutral  or  faintly  alkaline  reaction.  Soluble  in  1*5  parts  of  water  and  8  parts  of 
alcohol  at  15°  C.  (59°  F.)  ;  very  soluble  in  boiling  water,  and  soluble  in  1-5  parts 
of  boiling  alcohol.  At  a  low  red  heat  the  salt  fuses  to  an  oily  liquid  which,  on 
cooling,  solidifies  to  a  mass  of  the  original  appearance,  entirely  soluble  in  water. 
The  aqueous  solution  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white 
precipitate,  soluble  in  hydrochloric  but  insoluble  in  acetic  acid.  With  test-solution 
of  nitrate  of  silver,  it  yields  a  white  precipitate  soluble  in  ammonia.  The  dilute 
aqueous  solution  should  not  be  precipitated  by  water  of  ammonia  (aluminium,  iron, 
etc.),  nor  by  test-solution  of  chloride  of  barium  (sulphate).  On  adding  to  the 
aqueous  solution,  first,  chloride  of  ammonium,  then  test-solution  of  carbonate  of 
ammonium  and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
separated  from  the  resulting  precipitate  should  not  be  rendered  more  than  faintly 
tuibid  by  test-solution  of  phosphate  of  sodium  (limit  of  magnesium)."  Ui  S.  On 
account  of  its  avidity  for  water,  the  fused  salt  is  used  for  drying  gases.  The  crys- 
tallised salt  is  also  very  deliquescent,  and  has  the  form  of  colorless,  transparenty 
striated,  six-sided  prisms.  The  crystals,  on  exposure  to  heat,  first  dissolve  in  their 
water  of  crystallization,  and  afler  this  has  evaporated,  undergo  the  igneous  fusion. 
With  ice  or  snow  they  form  a  powerful  frigorific  mixture.  "  The  salt  evolves  no 
chlorine  or  hypochlorous  acid  on  the  addition  of  hydrochloric  acid,  is  entirely  soluble 
in  twice  its  weight  of  water,  and  is  not  precipitated  by  lime-water."  Br.  Chloride 
of  calcium  exists  in  the  water  of  the  ocean  and  of  many  springs.  It  is  usually  as- 
sociated with  common  salt  and  chloride  of  magnesium,  from  which  it  is  separated 
with  difficulty.     When  crystallized  it  contains  six  molecules  of  water. 

Chloride  of  calcium  is  used  medicinally  in  solution  only.* 

CALCII  HYDRAS.  £r.    Hydrate  of  Oakium. 

(OAL'G;-!  Ht'DBlS.) 

Galeifl  Hydras;  Hjdrate  of  Lime;  Slaked  Lime. 

''  Hydrate  of  calcium,  Ca(HO)„  with  some  impurities."  Br. 

^  Take  of  Lime  2  pounds  [av.] ;  Distilled  Water  1  pint  [Imp.  meas.*].  Place 
the  lime  in  a  metal  pot,  pour  the  water  upon  it,  and  when  vapor  ceases  to  be  disen- 
gaged cover  the  pot  with  its  lid  and  set  it  aside  to  cool.  When  the  temperatnre 
has  fallen  to  that  of  the  atmosphere,  put  the  slaked  lime  on  an  iron-wire  sieve,  and 
by  gentle  agitation  cause  the  fine  powder  to  pass  through  the  sieve,  rejecting  what 
is  left.  Put  the  powder  into  a  well-stoppered  bottle,  and  keep  it  excluded  as  much 
as  possible  from  the  air.     Slaked  lime  should  be  recently  prepared.*'  Br. 

For  an  account  of  the  physical  and  medical  properties  of  this  slaked  lime,  see  Ccdx. 

Off.  Frq>.  Br.  Liquor  Calcis ;  Liquor  Caleb  Saocharatus. 

CALCII  HYP0PH08PHIS.  U.  8.    HypophotphUe  of  Oalcium. 

Ca  H4  (P09)s|  ITO.  (OXl'0{-!  HY.P9-PHQ6'PH|8.)  CaO,  SHO,  PO;  S5. 

Calois  Hypophosphis ;  Hjpophosphite  of  Lime ;  Calcaria  H jpoDhoephorosa,  Hypopbosphii  Oil- 
eioas ;  Hjpophosphite  de  Chaax,  Fr.;  Unterphosphorigsaurer  &alK,  0. 

Attention  has  been  called  to  the  hypophosphites  as  a  class  of  salts,  in  consequence 
of  their  recommendation  by  Dr.  Churchill,  of  Paris,  in  the  treatment  of  phthieis,  in 

*  Liquor  Oaleit  Gkloridi  was  offlolnal  in  Pharm.  1870.    A  oonTenient  method  of  making  Uiii 
preparation  is  to  dinolTO  StS  gndni  of  fosed  ohloride  of  oaldom  in  1  iluidoanoe  of  dietiUed 
and  iilter  if  neoenary. 


MBT  I.  OakU  Hypophosphis.  323 

wbieh  they  are  ihought  to  be  useful  by  iPbrnishing  phosphorus  to  the  tissues.  One 
of  the  first  pap»8  on  their  mode  of  preparation  and  qualities  was  communicated 
by  Prof.  Procter.  (See  A  J.  P.,  zzx.  118.)  Hypophosphorous  acid  consists  of 
one  atom  of  phosphorus,  two  of  oxygen,  and  three  of  hydrogen,  of  which  latter, 
however,  only  one  is  replaceable  by  metal.  It  is,  therefore,  a  monobasic  acid.  It 
bas  a  strong  affinity  for  oxygen,  and  acts  as  a  powerful  deoxidising  or  reducing 
agent,  whidi  property  it  is  supposed  to  owe  to  the  presence  of  the  unreplaceable 
hydrogen  atoms,  sometimes  termed  "  aldehydic**  hydrogen.  When  heated,  it  is  re- 
solved into  phosphuietted  hydrogen  and  phosphoric  acid.  Its  salts  are  generally 
Bolable  in  water  and  deliquescent,  and  many  of  them  are  soluble  in  alcohol.  They 
aie  converted  into  phosphates  by  heat,  with  the  escape  of  phosphuretted  hydn^n ; 
and  some  of  them  are  explosive. 

Hypophosphite  of  calcium  has  attracted  most  attention,  and  would  meet  the  views 
of  those  who  wish  to  supply  phosphate  of  calcium  to  the  system,  as  the  hypophos- 
pborous  acid  is  converted  into  the  phosphoric  by  its  deoxidizing  power.  To  pre- 
pare it  Prof.  Procter  gave  the  following  formula.  Slake  4  lbs.  avoird.  of  lime  with 
a  gallon  of  water,  add  it,  in  a  deep  boiler,  to  4  gfeJlons  of  boiling  water,  and  mix 
thoroughly.  To  the  mixture  add  a  pound  (avoird.)  of  phosphorus,  and  continue 
the  boiling,  adding  hot  water  from  time  to  time  to  keep  up  the  measure,  until  the 
combination  is  complete,  and  phosphuretted  hydrogen  is  no  longer  evolved.  It  is 
necessary  that  provision  should  be  made  for  the  escape  of  the  gas,  which  takes  fire 
spontaneously  in  contact  with  the  air.  There  are  formed  in  the  liquid,  phosphate 
and  hypophosphite  of  calcium,  the  phosphorus  having  become  oxidized  at  the  ex- 
pense of  the  water,  the  hydrpgen  of  which  has  escaped  in  combination  with  another 
portion  of  phosphorus,  which  is  therefore  lost.  The  liquid  va  filtered  to  separate 
the  insoluble  phosphate  and  residuary  lime,  then  concentrated,  and  refiltered  to 
separate  the  carbonate  of  calcium  formed  by  the  action  of  the  air  on  a  little  lime 
held  in  solution,  and  lastly  evaporated  till  a  pellicle  appears ;  after  which  the  salt 
may  be  allowed  to  crystallize  by  setting  the  liquid  aside,  or  may  be  obtained  in  the 
gnumlar  form  by  continuing  the  heat,  and  stirring.  The  salt  should  be  introduced 
into  bottles.  The  British  PharmaoopoBia  has  practically  adopted  this  process,  but 
any  nnoombined  lime  remaining  in  the  solution  is  separated  by  passing  carbonic  acid 
gas  through  it. 

Hypophosphite  of  calcium  is  ''  in  colorless  or  white,  six-sided  prisms,  or  thin, 
flexible  scales,  of  a  pearly  lustre,  permanent  in  dry  air,  odorless,  having  a  nauseous, 
bitter  taste  and  a  neutral  reaction.  Soluble  in  6*8  parts  of  water  at  15^  C.  (59^  F.), 
and  in  6  parts  of  boiling  water ;  insoluble  in  alcohol.  When  heated  in  a  dry  test- 
tube,  the  salt  decrepitates,  gives  off  water,  then  evolves  spontaneously-inflammable 
phoephoretted  hydrogen,  leaving  a  reddish  residue  which  amounts  to  about  80  per 
cent.  The  aqueous  solution  yields,  with  test-solution  of  oxalate  of  ammonium,  a 
white  precipitate  soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  Acidified 
with  hydrochloric  acid  and  added  to  excess  of  test- solution  of  mercuric  chloride,  it 
prodnceB  a  white  precipitate  of  mercurous  chloride,  and,  on  further  addition,  metallic 
mennirj  separates. 

"  When  dissolved  in  water,  the  salt  should  leave  no  insoluble  residue  (insoluble 
aalts  of  ealcium).  The  aqueous  solution  should  yield  no  precipitate  with  test-solu- 
tion of  acetate  of  lead  (soluble  phosphate),  nor,  afler  being  acidulated  with  nitric 
add,  with  test-solution  of  chloride  of  barium  (soluble  sulphate).  On  adding  to  the 
aqueous  solution,  first,  chloride  of  ammonium,  then  test-solution  of  carbonate  of 
ammoniam  and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
separated  from  the  resulting  precipitete  should  not  be  rendered  more  than  faintly 
turbid  bj  test-sohition  of  phosphate  of  sodium  (limit  of  magnesium)."  U.  S.  "  Five 
grains  boiled  for  ten  minutes  with  a  solution  of  twelve  grains  of  permanganate  of 
pocaasiain  yields,  on  filtration,  a  nearly  colorless  solution.''  £r. 

The  solubility  of  hypophosphite  of  calcium  is  increased  by  the  addition  of  hypo- 
phoBphoroas  acid.  For  a  method  of  purifying  alkaline  hypophosphites,  see  Joum. 
de  Ph.  ^Awerz,  1879,  p.  57 ;  N.  E.,  1879,  p.  142. 

As  the  soluble  salts  of  mercury,  copper,  and  silver  are  reduced  by  the  hypophos< 
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phites,  they  are  of  coarse  iDOompatible  with  it  in  prescriptions.  With  the  hypo- 
phosphite  of  calcium,  all  the  soluble  sulphates  and  carbonates  produce  precipitates. 
As  the  hypophosphites  are  insoluble  in  cod-liver  oil,  they  should  be  dissolved  in 
syrup  before  being  added  to  the  oil.  (See  Syrupu*  Caleii  HypopKosphUU.) 

Medical  Properties  and  ITses.  The  hypophosphite  of  (udcium  has  been  with 
the  other  hypophosphites  strongly  recommended  in  chronic  phthisis,  and  is  still 
much  used  ;  but  the  weight  of  testimony  appears  to  be  opposed  to  the  first  favor- 
able impressions ;  and,  though  some  cases  may  have  seemed  to  be  benefited,  yet 
great  care  must  be  taken  not  to  allow  a  reliance  on  the  hypophosphites  to  interfere 
with  the  use  of  remedies  known  to  be  efficient,  as  cod-liver  oil,  and  supporting 
measures  generally.  The  remedy  has  also  been  highly  commended  in  scrofulous 
diseases  and  in  cases  of  defective  nutrition  of  the  nerve  centres ;  but  in  most  of  these 
latter  cases  some  direct  preparation  of  phosphorus  is  probably  superior,  as  it  is  not 
proven  and  not  probable  that  the  hypophosphites  can  yield  up  their  phosphorus  to 
the  nerve  centres.  The  dose  of  either  of  the  hypophosphites  is  from  ten  to  thirty 
grains  (0*65-1  -95  Gm.),  three  times  a  day. 

Off.  Prep.  Syrupus  Hypophoil{)hitum. 

CALCII  PHQSPHAS  PRiECIPITATUS.  U.S.    PrecipUaied  Pho9^ 

phate  of  Ocdemm. 

Caa  (P04)s;  310.  (CXL'C?-!  PHOs'PHXS  PB«-o!p-;-TA't08.)  SCaO,  P0»;  155. 

Calois  Phoiphai,  Br.;  Phosphate  of  Caloiam ;  Oaloaria  Phosphorioa,  P.  0,;  Phosphaa  Caleloaa 
Pneoipitatas ;  Precipitated  Phosphate  of  Lime,  Phosphate  de  Chaux  hydrate,  Fr.;  Pboephonauie 
Kalkerde,  Q. 

A  formula  for  this  preparation  was  given  in  the  U.  S.  Pharmacopodia  of  1870.* 

"  Take  of  Bone  Asn  /our  ounces  [avoirdupois] ;  Hydrochloric  Acid  six  fluid- 
ounces  [Imperial  measure] ;  Water  two  pints  [Imp.  meas.] ;  Solution  of  Ammonia 
twelve  fluidounces  or  a  sufficiency;  Distilled  Water  a  sufficiency.  Digest  the  Bone 
Ash  in  the  Hydrochloric  Acid  diluted  with  a  pint  of  Water,  until  it  is  dissolved. 
Boil  for  a  few  minutes ;  filter ;  add  the  remainder  of  the  Water,  and  afterwards  the 
Solution  of  Ammonia,  until  the  mixture  acquires  an  alkaline  reaction ;  and,  having 
collected  the  precipitate  on  a  calico  filter,  wash  it  with  boiling  Distilled  Water  as 
long  as  the  liquid  which  passes  through  occasions  a  precipitate,  when  dropped  into 
solution  of  nitrate  of  silver  acidulated  with  nitric  acid.  Dry  the  washed  prodnct  at 
a  temperature  not  exceeding  212°  F.  (100°  0.)."  Br.f 

This  preparation,  whatever  opinion  may  be  entertained  of  its  real  powers,  has  been 
very  properly  retained  in  the  U.  S.  Pharmacopoeia,  as  it  is  considerably  used,  and 
is  by  some  much  esteemed.  One  of  its  more  recent  uses  was  to  replace  carbonate 
of  magnesium  in  the  process  for  medicated  waters.  Experience  has  shown,  however, 
that  its  insolubility  is  not  as  great  as  supposed,  and  cotton  has  been  substituted. 

The  hydrochloric  acid  dissolves  the  phosphate  of  calcium  of  the  bones,  and  lets 
it  fall,  on  the  addition  of  ammonia,  in  a  state  of  minute  division.  The  ablution  is 
intended  to  free  it  from  adhering  chloride  of  ammonium.  The  salt  thus  obtained 
is,  for  the  sake  of  distinction,  called  hone  phosphate  of  calcium.  It  is  *'  a  light, 
white,  amorphous  powder,  permanent  in  the  air,  odorless,  tasteless,  and  insoluble 
in  water  or  alcohol.  Wholly  soluble  in  nitric  or  in  hydrochloric  acid  without  effer- 
vescence (abs.  of  carbonate).  At  an  intense  heat  it  is  fusible  without  decomposition. 
A  solution  of  the  salt  in  diluted  nitric  acid,  after  being  mixed  with  an  excess  of 
acetate  of  sodium,  yields  a  white  precipitate  with  test-solution  of  oxalate  of  ammo^ 

*  "  Take  of  Bone,  ealoined  to  whltenet s,  and  in  fine  powder,  /our  troyinmoe$  ;  Mnriatie  Aeid 
eight  troyouneet ;  Water  of  Ammonia  twelve  AuidouncM,  or  a  euJjUcient  ^antitjf;  Distilled  Water 
a  eufficient  quantitv.  Macerate  the  Bone  in  the  Aeid,  diluted  with  a  pint  of  Distilled  Watfer,  nntil 
it  is  dinol7ed,  and  filter  the  solution.  Add  another  pint  of  Distilled  Water,  and  then,  gimdnsJIy, 
Water  of  Ammonia,  until  the  liquid  acquires  an  alkaline  reaction.  Mix  the  precipitate  obtidned. 
while  yet  in  the  state  of  magma,  with  twice  its  bulk  of  boiling  Distilled  Water,  and  poor  the  whole 
upon  a  strainer.  Wash  the  precipitate  with  boiling  Distilled  Water  nntil  the  washings  eease  to  be 
affected  by  a  solution  of  nitrate  of  siWer,  acidulated  with  nitric  acid.  Lastly,  dry  the  precipitate 
with  a  gentle  heat"  U.  8. 

f  For  an  apparatus  for  preparing  pkoepktUe  of  calcium  on  a  large  scale,  see  Jomm.  de  Phar»^ 
en>t.  1, 1876,  p.  lOS. 
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niam,  and  a  lemoD  yellow  precipitate  with  teat-aolntion  of  ammonio-nitrate  of  aiWer. 
On  diifiolviDg  1  6m.  of  the  salt  in  hydrochloric  acid,  and  subsequently  adding  water 
of  ammonia,  the  salt  is  precipitated  unaltered.  The  precipitate  should  yield  nothing 
to  a  boiling  solution  of  potassa  (abs.  of  aluminium),  and,  when  washed  and  dried, 
should  weigh  1  6m."   U.  S. 

^  Ten  grains  dissolve  perfectly  and  without  effervescence  in  diluted  hydrochloric 
acid,  and  the  solution  yields  with  ammonia  a  white  precipitate,  insoluble  in  boiling 
solution  of  potash,  and  weighing  nearly  ten  grains  when  washed  and  dried."  Br, 

Medical  usea.  In  the  form  of  burnt  hartshorn,  phosphate  of  calcium  formerly 
enjoyed  a  brief  popularity  in  the  treatment  of  rickets  and  moUities  ossium,  in  which 
its  use  seemed  to  be  indicated  upon  obvious  chemical  grounds.  In  1861,  Benecke 
suggested  that,  as  it  is  essential  in  animals  as  well  as  plants  to  the  formation  of  cells, 
it  might  be  found  useful  in  certain  patholc^cal  states  of  the  system  characterised 
by  defective  nutrition,  such  as  the  scrofulous  affections,  and  from  that  time  its  use 
has  gradually  become  more  frequent,  and,  in  connection  with  other  phosphates,  as 
(hose  of  iron,  sodium,  and  potassium,  it  has  acquired  no  little  reputation  in  different 
forms  of  scrofula,  mollities  cesium,  rickets,  and  even  chronic  phthisis.  It  is  also 
thought  to  have  proved  useful  by  hastening  the  union  of  fractured  bones ;  and 
M.  Alphonse  Milne-Edwards  is  said  to  have  shown,  by  experiments  upon  dogs  and 
rabbits,  that,  in  these  animals,  the  callus  in  fractured  bones  forms  moro  quickly 
under  its  use  than  without  it.  (Med,  Times  and  Oaz,^  May,  1856,  p.  489.)  Though 
insoluble  in  water,  it  is  probably  in  general  dissolved  by  the  gastric  liquids,  in  con- 
sequenoe  of  the  acid  present  in  them ;  but  it  is  best  administered  in  acid  solution,  and 
tB  at  present  very  extensively  used  dissolved  in  lactic  acid  and  emulsified  with  cod* 
Kver  oiL    The  dose  is  from  ten  to  thirty  grains  (0-65-1-95  6m.). 

Off.  Prep,  Syrupus  Calcii  Lactophosphatis. 

Off.  Prep.  Br.  Pulvis  Antimonialis. 

CALCII  SULPHAS.   Br.    Sulphcde  oj  OcUoiwn. 

(ClL'C;-!  St^L'PHlS.) 
CUeii  SnlphM ;  Sulphate  of  Lime ;  Oypsum ;  Fleeter  of  Puis. 

^^  Native  sulphate  of  calcium  (CaS04,2H,0)  rendered  nearly  anhydrous  by 
heaL"  Br. 

The  native  sulphate  is  known  as  gypwan^  and  in  its  massive  variety  as  alahoM- 
ttr.  When  powdered  gypsum  is  carefully  heated  to  110^-120^  G.  it  loses  its  water 
of  crystallisation  and  becomes  platter  cf  Paris.  This  is  capable  of  uniting  with 
water  again  and  solidifying,  a  property  largely  applied  in  practice,  as  in  making  plas- 
ter castB  or  models,  and  somewhat  in  surgeiy. 

Xedieal  Properties  and  Uses.  6yp8um  is  used  by  surgeons  for  mechanical 
purposes,  and  not  at  all  in  internal  medicine.  It  is  so  slightly  soluble  in  water  that 
it  may  be  considered  for  ordinary  purposes  insoluble.  According  to  Bucholz,  it  is 
soluble  in  460  parts  of  water  cold  or  hot,  according  to  6iese,  in  380  parts  of  cold 
and  388  of  boiling  water.  Notwithstanding  the  statement  of  Buchols,  the  fact  has 
been  well  established  that  ita  solubility  varies  with  the  temperature,  but,  like  that 
of  sulphate  of  sodium,  very  unequally.  Thus,  according  to  H.  Poggiale,  it  is  great- 
est at  35^  G.  (95^  F.),  and  above  or  below  that  temperature  gradually  diminishes, 
so  that  at  100^  G.  (212^  F.),  or  the  boiling  point  of  water,  it  is  very  nearly  the  same 
as  at  5^  (41^  F.),  not  far  from  the  freeiing  point.  (Joum,  de  Pharm,^  4e  s^r.,  v.  86.) 
The  other  point  is  that,  when  deprived  of  its  water  by  heat,  and  reduced  to  the  state 
of  a  white  powder,  it  rapidly  absorbs  water  added  to  it,  and  from  the  state  of  semi- 
liquid  paste  into  which  it  is  brought  with  that  fluid,  quickly  hardens  without  change 
of  bulk.  It  is  this  property  which  fits  plaster  of  Paris  so  well  for  all  kinds  of  mould- 
ing ;  and  to  thia  also  it  owes  its  peculiar  adaptability  to  the  purpose  of  a  splint. 
To  prepare  it  for  use,  the  gypsum  must  first  be  deprived  of  the  greater  part  of  its 
water  by  exp<»ure  to  a  heat  of  100''  G.  (212"^  F.),  or  from  that  to  1211''  G.  (250''  F.). 
It  knee  both  iu  molecules  of  water  of  crystallisation  at  a  temperature  of  from  110"- 
120^  C.  (230''-248''  F.),  and  is  then  known  as  burnt  gypwm.  If  heated  above  205" 
C.  (401''  F.)  it  becomes  dead-hwrnt^  and  does  not  take  up  water  readily  and  does  not 
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harden.  When  dehydrated,  it  ia  reduced  to  fioe  powder,  and  kept  in  air-tight  Teasda 
for  use.  As  thus  prepared,  if  mixed  with  two  parts  of  water,  it  forms  a  semi-liqaid 
cream*like  mass,  which  beoomes  solid  and  hard  in  fifteen  or  twenty  minates,  the 
temperature  rising  during  the  proeess,  as  in  the  slaking  of  lime.  The  hydrated 
gypsum  expands  in  solidifying,  henoe  its  advantages  in  preparing  oasts, — the  expan- 
sion causes  it  to  fill  accurately  all  interstices.  According  to  Mr.  T.  E.  Stark,  a 
medical  officer  in  the  British  army,  flannel  ia  the  best  material  for  bandages  to  be 
used  with  gypsum.  It  should  be  cut  into  strips  an  inch  and  a  half  broad  and  two 
or  three  yards  long,  which  should  first  be  spread  on  a  table  and  rubbed  well  with 
the  powdered  gypsum  on  both  sides,  and  always  in  the  direction  of  the  thread.  The 
bandages  should  then  be  rolled  up  loosely,  and  kept  for  use  in  air-tight  cases.  Thus 
applied,  the  bandages,  first  thoroughly  wetted,  should  be  rolled  round  the  limb, 
overlapping  at  the  edges,  so  as  to  make  a  uniform  covering.  After  application,  it 
should  be  left  to  harden,  which  generally  happens  in  fifteen  or  twenty  minutes.  A 
simpler  method  of  using  the  gypsum  for  this  purpose  is,  after  the  application  of  the 
bandages,  to  paint  the  whole  thoroughly  and  carefully  with  the  milk  of  gypsum, 
which  will  solidify,  and  enclose  the  part  in  a  firm  oase. 
Off,  Prep.  Br.  Calx  Sulphurata. 

CALENDULA.     U.S.     Qdendula.    IMarigold.'] 

(GA-LftNDu.14.) 
*<  The  fresh,  flowering  herb  of  Calendula  officinalis.  linn^.     {Nat,  (ML  Com« 
positse.)"   ^^• 

Fleari  de  Tons  les  mois,  Soaoi,  Fr.;  Ringelblame,  O, 

Gen.  Ch.  Fhwer-head  heterogamous,  rayed,  with  the  female  flowers  of  die 
ray  fertile,  in  one  or  two  rows,  the  hermaphrodite  of  the  disk  sterile.  Involucre 
broad,  with  linear,  acuminate,  snbequal,  ofben  scarious  bracts  in  one  or  two  rows. 
Receptacle  flat,  naked.  Corolla  of  female  flowers  ligulate,  with  the  lamina  entire  or 
three  dentate.  Hermaphrodite  flowers,  regular,  tubular,  with  an  enlarged  limb 
shortly  five  cut  at  the  apex.  ArUher$  sagittate,  with  the  auricles  setaceous-mu- 
cronate  or  caudate.  St^le  of  the  hermaphrodite  flower  undivided.  Aehenta  bare ; 
those  of  the  ray  incurved,  2-3  serrate,  heteromorphous  usually  upon  the  back,  or 
everywhere  muricate ;  the  outer  often  elongate,  linear,  sometimes  empty ;  the  in* 
termediate  broader,  oft;en  alate ;  the  interior  shorter,  more  incurved ;  those  of 
the  disk  thin,  smooth,  empty.  (Bentham  &  Hooker,  Grenera  Plantarum^  ii.  454.) 

Calendula  officinalis.  L.  The  common  marigold  of  the  gardens  is  too  well  known 
to  need  description,  other  than  that  of  the  Pharmacopceia. 

Properties.  **  Stem  somewhat  angular,  rough ;  leaves  alternate,  thickish,  haiiy, 
spatulate  or  oblanoeolate,  slightly  toothed,  the  upper  ones  sessile ;  flower-heads 
nearly  two  inches  (5  cm.)  broad,  the  yellow  strap-shaped  ray-florets  in  one  or  sev- 
eral rows,  fertile,  the  achenes  incurved  and  muricate  ;  odor  slightly  narcotic ;  taste 
bitter  and  saline.*'  U.  S.  The  odor  is  much  stronger  in  the  fresh  than  in  the  dry 
herb,  and,  on  exposure  to  the  sun,  the  yellow  color  fades  into  whitish.  Among  its 
constituents  is  a  peculiar  principle,  called  eakndidln^  disoovered  by  Qeiser  most 
abundantly  in  the  flowers,  and  considered  by  Benselius  as  analogous  to  Dassorin, 
though  soluble  in  alcohol.  French  or  African  Marigold^  so  called,  is  very  frequently 
substituted  for  the  officinal  drug.  It  is  the  Ta^getes  patvla  L.  and  T.  erecta^  Lin., 
both  of  Mexico.  The  flowers  are  readily  distingmshed  by  the  scales  of  the  in- 
volucre being  united  to  form  a  tube,  and  by  the  slender,  flattiih  aohenes  being 
crowned  with  a  few  chati^  or  awned  scales.  The  broadly  strap-ehaped  ny-florets 
are  toothed,  and  light  or  deep  orange  oolor  sometimes  striped  with  led. 

Hedical  Properties  and  Vses.  The  medical  properties  of  this  new  officinal 
are  probably  very  feeble,  if  indeed  they  be  not  altogether  apo<»yphaL  In  the  days 
of  therapeutic  (krkness  the  plant  was  thought  to  be  antispasmodio,  sudoiifie,  da* 
obstruent,  and  emmenagogue,  and  was  given  in  low  forms  of  fever,  scrofula,  jann- 
dice,  amenorrhcsa,  etc.  Both  the  leaves  and  flowers  were  used ;  but  the  latter  weie 
preferred,  and  were  usually  administered  in  the  recent  state  in  the  form  of  tea.  Ait 
extract  was  also  prepared,  and  employed  in  cancerous  and  other  uleeis,  aiok  fitomadi. 
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etc.     The  Ijootore  has  been  uaed  to  a  oonsiderable  extent  as  an  embrocation  in 
sprains,  bruises,  etc.,  and  probably  is  of  as  much  yalue  as  simple  alcohol. 
Off.  Prep,  Tinctnra  GalendnlsD. 

CALUMBA.    U.S.     Calumba.    [CbZimfto.] 

"  The  root  of  Jateorrhiza  Calumba.  Miers.  (Nat.  Ord,  Menispermaoesd.)"  IL  S. 
*^  The  dried  transversely  cut  slices  of  the  root  or  Jateorrhisa  Calumba,  Miers  ;  Coc- 
cnlos  palmatos,  D.  C"  Br. 

Calumto  Sadiz,  Br,;  Radix  Colombo,  P.  0,;  Radix  Colombo ;  Colomba,  U.  S.  1850 ;  Colombo, 
Fr,;  Colambowonel,  O.;  Colamba,  /(./  Rail  de  Colombo,  Sp.;  Kalombo,  Port,;  Calomb,  Mozam- 
bique. 

The  columbo  plant  was  long  but  imperfectly  known.  Flowering  specimens  of  a 
plant  gathered  by  Gommerson,  about  Uie  year  1770,  in  the  garden  of  M.  Poivre  in 
the  lale  of  France,  and  sent  to  Europe  with  that  botanist^s  collection,  were  exam- 
ined by  Lamarck,  and  described  under  the  name  of  Mentspermum  pcdTnatum.  But 
its  original  locality  was  unknown,  and*  it  was  only  conjectured  to  be  the  source  of 
oolumbo.  In  the  year  1805,  M.  Forten,  while  engaged  in  purchasing  the  drug  in 
Mosambique,  obtained  possession  of  a  living  offset  of  the  root,  which,  being  taken 
to  Madras,  and  planted  in  the  garden  of  Dr.  Anderson,  produced  a  male  plant,  which 
was  figured  and  described  by  Dr.  Berry.  From  the  drawing  thus  made,  the  plant 
was  referred  to  the  natural  family  of  the  Menispermaoeso ;  but,  as  the  female  flowers 
were  wanting,  some  difficulty  was  experienced  in  fixing  its  precise  botanical  posi- 
tion. De  Candolle,  who  probably  had  the  opportunity  of  examining  Commerson's 
specimens,  gave  its  generic  and  specific  character ;  but  confessed  that  he  was  not 
acquainted  with  the  structure  of  the  female  flower  and  fruit.  This  desideratum, 
however,  was  supplied  by  ample  drawings  sent  to  England  by  Mr.  Telfair,  of  Mau- 
ritius, made  from  plants  which  were  propagated  from  roots  obtained  by  Captain 
Owen  in  1825,  while  prosecuting  his  survey  of  the  eastern  coast  of  Africa.  The 
plant  was  first  placed  in  the  genus  Cocculus,  which  was  separated  by  De  Candolle 
from  Menispermum.  Subsequently,  Mr.  J.  Miers  established  a  new  genns,  which 
has  been  received  by  botanists,  giving  to  it  the  name  of  Jateorrhiza.  M.  Miers  also 
separated  his  plant  specifically  from  C.  palmcUug  of  De  Candolle,  describing  it  under 
the  name  of  JcUeorrkiza  Calumba.  This  species  is  now  recognised  by  both  the 
U.  S.  and  Br.  Pharmacopoeias.  But  the  very  careful  researches  of  Mr.  Hanbury 
{Phar7na4x>gTapkUij  2d  ed.,  p.  23)  have  led  him  to  consider  the  specific  differ- 
ences as  unimportant  and  inconstant  These  differences  are  that  in  J,  palmata 
*'  the  lobes  at  the  base  of  the  leaf  overlap,  and  the  male  inflorescence  is  nearly  gla- 
brous ;  whUe  in  J,  Calumba  the  basal  lobes  are  rounded,  but  do  not  overlap,  and 
the  male  inflorescence  is  setose-hispid."  The  plants  are  probably  only  varieties  of 
one  species,  and  it  is  almost  certain  that  columbo  is  derived  from  each  of  them. 

Gea.  Ch.  Sepals  6,  in  two  rows,  somewhat  unequal,  thin.  Petals  6,  shorter 
than  the  sepals.  Male  flowers:  Stamens  6,  free,  with  the  apex  recurved-clavate. 
Auihers  unilocular  with  the  apex  extrorse,  dehiscent  by  a  transverse  defl.  Female 
flowers:  Carpels  3,  with  lacerate,  reflex  stigmata.  Drupe  ovoid  with  a  subter- 
minal  cicatrix  of  the  style.  Putamen  somewhat  concave  in  its  inner  face.  Seed 
meniscoid;  albumen  fleshy,  ruminate;  embryo  somewhat  curved.  Cotyledons 
laterally  bivaricate."     (Bentham  and  Hooker,  Genera  Plantarum,  i.  34.) 

*'  The  plants  of  this  genus,  natives  of  intertropical  Africa,  are  all  climbers,  distin- 
guished by  a  very  peculiar  habit,  having  very  large  deeply-lobed  leaves,  upon  very 
long  petioles,  and  clothed  with  long  strigose  hairs ;  their  inflorescence  is  in  long 
slender  racemes ;  the  fruit  is  a  drupe  containing  a  putamen  covered  with  a  dcDse 
hairy  coating  imbedded  in  the  fleshy  mesoderm."  (^nn.  Ma^.  NaJt,  Htst.j  Feb.  1864.) 

Cocculus  palmatus.  De  Cand.  Syst.  Veg,  i.  523 ;  Woodv.  Med,  Bot,  3d  ed.,  v. 
21 ;  Hooker,  Curtis's  Bot.  May.,  Nos.  2970,  2971.  Jateorrhiza  palmata.  Miers, 
Annais  and  May.  of  Nat.  Hist,,  Feb.  1864,  p.  183.  B.  &  T,  13.  This  is  a 
dimbing  plant,  with  a  perennial  root,  consisting  of  several  fasciculated,  ftisiform, 
smnewhat  curved,  and  descending  tubers,  as  thick  as  an  infant's  arm.    The  stems, 
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of  which  one  or  two  proceed  from  the  same  root,  are  twining,  simple  in  the  male 
plant,  branched  in  the  female,  round,  hairj,  and  about  as  thick  as  the  little  finger. 
The  leaves,  which  stand  on  rounded,  glandular  hairy  footstalks,  are  alternate,  dis- 
tant, cordate,  with  three,  five,  or  seven  entire,  acuminate,  wavy,  somewhat  hairy 
lobes,  and  as  many  nerves,  each  running  into  one  of  the  lobes.  The  flowers  are 
small  and  inconspicuous,  and  arranged  in  solitary  axillary  racemes,  which,  in  (he 
male  plant,  are  compound,  in  the  female,  simple,  and  in  both,  shorter  than  the  leaves. 

Jateorrhiza  Calumha.  Miers.  Br.  Pharm. —  CoccuIub  paimatta.  Wallich,  non  Be 
Cand. — Menispermum  Columha.  Koxb.  Flor,  Ind.  This  species  is  characterized 
by  "  rounded,  angularly  striate,  roughly  pilose  branches ;  broadly  orbicular,  sinuously 
lobed  leaves,  with  rounded  sinuses ;  the  lobes  being  5  in  number,  broadly  ovate, 
acute,  mucronately  acuminate ;  the  basal  deeply  divaricate  and  hence  broadly  cor- 
date ;  7  to  9  nerved,  opaque  above,  on  both  sides  furnished  with  short,  adpreased, 
somewhat  curved,  reddish  hairs,  beneath,  pale,  strongly  reticulate  with  prominent 
nerves  and  veins;  the  petiole  somewhat  slender,  striate,  tortuous,  and  roughly 
glandular;  the  racemes  axillary,  solitary  or  many;  the  rachis  greatly  elongated, 
striate,  bristly,  with  elongated,  smooth,  divaricate,  almost  capillary,  subflexuous,  few- 
flowered  branches;  the  flowers  sessile,  and  almost  without  bracts."  (^Mven.') 

Both  of  these  so-called  species  are  natives  of  Moiambique,  on  the  ■oiitb' 
eastern  coast  of  AfHca,  where  they  grow  wild  in  great  abundance  in  the  thick 

forests  extending  from  the  sea  many  miles  into  the 
interior.  They  are  not  cultivated..  The  root  is  dug 
up  in  March,  when  dry  weather  prevails.  From  the 
base  of  the  root  numerous  fusiform  ofbeto  proceed, 
less  fibrous  and  woody  than  the  parent  stock.  These 
offeets  are  separated  and  out  into  transverse  slices^ 
idagnifled  starch  graniiiw  of  oaiambft  which  are  dried  in  the  shade.  The  old  root  is  re- 
jected. 

Columbo  is  a  staple  export  of  the  Portuguese  from  their  dominions  in  the  south- 
east of  Africa.  It  is  taken  to  India,  and  thence  distribttted.  It  was  formerly  sup- 
posed to  be  a  product  of  Ceylon,  and  to  have  derived  its  name  from  Colombo,  a  city 
of  that  island,  from  which  it  was  thought  to  be  exported.  It  is  possible  that,  when 
the  Portuguese  were  in  possession  of  Ceylon,  Colombo  may  have  been  the  entrepot 
for  the  drug  brought  from  Africa,  and  thus  have  given  origin  to  its  name.  Some, 
however,  consider  a  more  probable  derivation  to  be  from  the  word  ocUumby  which  is 
said  to  be  the  Mozambique  name  for  the  root.  Dr.  Christison  has  been  misinformed 
in  relation  to  the  cultivation  of  the  true  columbo  plant  in  this  country.  (Dtspenao- 
tory.  Am.  ed.,  p.  304.) 

Properties.  "  In  nearly  circular  disks,  one  and  one-fifth  to  two  and  two-fifths 
inches  (3  to  6  cm.)  in  diameter,  yellowish  gray,  depressed  in  the  centre,  with 
two  or  three  interrupted  circles  of  projecting  wood-bundles,  distinctly  radiate  in 
the  outer  portion ;  fracture  short,  mealy ;  odor  slight ;  taste  mucilaginous,  slightly 
aromatic,  persistently  bitter."  IL  S.  Along  with  the  disks  are  sometimes  a  few 
cylindrical  pieces  an  inch  or  two  in  length.  The  cortical  portion  b  thick,  of  a 
bright  yellow,  slightly  greenish  color  internally,  but  covered  with  a  brownish, 
wrinkled  epidermis.  The  interior  or  medullary  portion,  which  is  readily  dis- 
tinguishable from  the  cortical,  is  light,  spongy,  yellowish,  usually  more  or  less 
shrunk,  so  that  the  pieces  are  thinnest  in  the  centre ;  and  is  often  marked  with  con- 
centric circles  and  radiating  lines.  Those  pieces  are  to  be  preferred  which  have  the 
brightest  color,  are  most  compact  and  uniform,  and  least  worm-eaten.  The  odor  of 
columbo  is  slightly  aromatic.  The  taste  is  very  bitter,  that  of  the  oorUoal  much 
more  so  than  that  of  the  central  portion,  which  is  somewhat  mucilaginous.  The 
root  is  easily  pulverized.  The  powder  is  greenish,  becoming  browner  with  age,  and 
deepening  when  moistened.  As  it  attracts  moisture  from  the  air,  and  b  apt  to 
undergo  decomposition,  it  should  be  prepared  in  small  quantities. 

M.  Planche  analyzed  columbo  in  1811,  and  found  it  to  contain  a  nitrogenoos  sub- 
stance, probably  albumen,  in  large  quantity,  a  bitter  yellow  substanoe  not  precipi- 
tated by  metallic  salts,  and  one-third  of  its  weight  of  BtKvdx.    He  obtained  alao  a 
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small  proportion  of  Tolatile  oil,  salts  of  lime  and  potassa,  oxide  of  iron,  and  silica. 
Wittstook,  of  Berlin,  afterwards  isolated  a  principle,  which  he  called  colombm.  This 
crystallizes  in  beautifnl  transparent  quadrilateral  prisms  of  the  formula  C^H^O^,  is 
without  smell,  and  is  extremely  bitter.  It  is  but  very  slightly  soluble  m  water, 
alcohol,  or  ether,  at  ordinary  temperatures,  and  yet  imparts  to  these  fluids  a  strongly 
bitter  taste.  It  is  more  soluble  in  boiling  alcohol,  which  deposits  it  upon  cooling. 
The  best  solvent  is  dilute  acetic  acid.  It  is  taken  up  by  alkaline  solutions,  from 
which  it  is  precipitated  by  acids.  It  has  neither  acid  nor  alkaline  properties,  and 
its  alcoholic  and  acetic  solutions  are  not  affected  by  the  metallic  salts,  or  the  infu- 
Bion  of  galls.  It  is  obtained  by  exhausting  columbo  by  means  of  alcohol  of  the 
8p.  gr.  0*835,  distilling  off  three-quarters  of  the  alcohol,  allowing  the  residue  to 
stand  for  some  days  till  crystals  are  deposited,  and  lastly  treating  these  crystals  with 
alcohol  and  animaJ  charcoal.  The  mother-waters  still  contain  a  considerable  Quan- 
tity of  colombin,  which  may  be  separated  by  evaporating  with  coarsely  powdered 
^ass  to  dryness,  exhausting  the  residue  with  ether,  distilling  off  the  ether,  treating 
the  residue  with  boiling  acetic  acid,  and  evaporating  the  solution  to  crystallization. 

P.  E.  Alessandri  isolated  columbine,  whicn  he  considers  an  alkaloid,  by  the  fol- 
lowing process.  An  infusion  of  columbo  is  made  with  a  3  per  cent,  solution  of  ox- 
alic acid ;  the  yellow  bitter  liquid  is  neutralized  with  ammonia  and  evaporated  to 
one-third  its  bulk ;  it  is,  when  cooled,  treated  with  ether,  separated,  and  the  ethereal 
solution  on  evaporation  yields  pure  white  oalumbine.  {L'  Oroti,  v.  1 ;  P.  J*  Tr,, 
1882,  p.  995.) 

From  the  researches  of  Dr.  Bodeker  it  appears  that  another  bitter  principle 
exists  in  columbo,  which  corresponds  in  composition  and  chemical  relations  with 
herberine,  the  active  principle  of  Berheru  vulgariBy  and  is  assumed  to  be  identical 
with  that  substance.  It  was  obtained  by  exhausting  columbo  with  alcohol  of  0*889, 
distilling  off  the  alcohol,  allowing  the  residual  liquor  to  stand  for  three  days  so  as 
to  deposit  the  columbin,  evaporating  the  supernatant  liquid  together  with  the  aque- 
ous washings  of  the  colombin  to  dryness,  exhausting  the  residue  with  boiling  alcohol 
of  0-863,  treating  the  solution  thus  obtained  as  the  former  one,  submitting  the 
residue  to  the  action  of  the  boiling  water,  filtering  and  adding  hydrochloric  acid, 
collecting  the  precipitate  thus  formed  on  a  filter,  drying  it  with  bibulous  paper,  and 
finally,  in  order  to  separate  adhering  acid,  dissolving  it  in  alcohol,  and  precipitating 
with  ether.  The  result  was  an  imperfectly  crystalline,  bright  yellow  powder,  of  a 
disagreeable,  bitter  taste,  supposed  to  be  berbtrme  hydrochhrate.  It  is  stated 
that  berberine  Lb  present  in  columbo  in  much  larger  proportion  than  columbin,  and 
being  freely  soluble  in  hot  water  and  alcohol,  while  columbin  is  but  slightly  so,  is 
probably  more  largely  extracted  in  the  ordinary  liquid  preparations  of  the  root. 
{A.  J.  P,,  XX.  322.)  A  third  constituent,  eolumbic  acid,  was  also  discovered  by 
Bodeker.  It  is  yellow,  amorphous,  nearly  insoluble  in  cold  water,  but  dissolving 
in  alcohol  and  in  alkaline  solutions.  It  tastes  somewhat  lees  bitter  than  columbin, 
Bodeker  surmises  that  it  may  exist  in  combination  with  the  berberine,  and  has 
pointed  out  a  connection  between  the  three  bitter  principles  of  columbo.  If  we 
suppose  a  molecule  of  ammonia,  NH,,  to  be  added  to  two  molecules  of  columbin, 
C^H^Of,  the  complex  molecule  thence  resulting  will  contain  the  elements  of  ber- 
icTMic,  C„H„NO-,  eolumbic  acid,  C^H^O^  and  water,  3H,0.  (Pharmaco^aphia, 
p.  25.)  Alessandri  obtains  berberine  from  columbo  by  neutralizing  a  cold  infusion, 
made  with  diluted  oxalic  acid  (3  per  cent),  with  baryta ;  the  precipitate  which  is 
prodaoed  is  separated.  The  liquid  is  heated,  allowed  to  stand  for  twenty-four 
hours  to  allow  the  barium  oxalate  to  deposit,  filtered,  and  then  a  current  of  carbonic 
■Old  is  passed  through  to  remove  baryta.  It  is  then  treated  by  shaking  the  am- 
mooiaeal  liquid  with  ether  as  in  Alessandri's  process  for  calumbine  (see  above),  and, 
after  the  ethereal  layer  is  separated,  the  aqueous  liquid  is  evaporated  to  dryness. 
Berberine  is  obtained  from  the  extract  by  treating  the  latter  with  alcohol,  the  ber- 
berine being  purified  by  washing  with  ether.  Galumbic  acid  may  be  obtained 
fiom  the  precipitate  produced  by  the  addition  of  baryta  to  the  oxalic  aoid  infusion. 
{L'Oron,  v.  1 ;  P.  J.  Tr,,  1882,  p.  995.) 

Thero  oan  be  Utile  doubt  that  both  columbin  and  berberine  contribute  to  the 
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remedial  effects  of  columbo.  The  virtues  of  the  root  are  extracted  by  boiling  water 
and  by  alcohol.  Precipitates  are  produoed  with  the  infusion  and  tincture  by  iniii* 
sion  of  galls,  and  solutions  of  acetate  and  subacetate  of  lead ;  but  the  bitterness  is 
not  affected. 

Adulterations.  It  is  said  that  the  root  of  white  bryony^  tinged  yellow  with 
the  tincture  of  columbo,  has  sometimes  been  fraudulently  substituted  ibr  the  gen- 
uine root ;  but  the  adulteration  is  too  gross  to  deceive  those  acquainted  with  the 
characters  of  either  of  these  drugs.  American  columbo,  which  is  the  root  of  Fra-- 
sera  Walteri,  is  said  to  have  been  sold  in  some  parts  of  Europe  for  the  genuine. 
Independently  of  the  sensible  differences  between  the  two  roots  (see  Frasera)^  M. 
Stolze,  of  Halle,  states  that,  while  the  tincture  of  columbo  remains  unaffected  by  the 
sulphate  or  sesquichloride  of  iron,  and  gives  a  dirty-gray  precipitate  with  tincture 
of  galls,  the  tincture  of  frasera  acquires  a  dark  green  color  with  the  former  reagent, 
and  is  not  affected  by  the  latter.  {Duncan.^  Under  the  name  of  columbo  wood, 
or  false  columbo,  the  wood  of  Cosdinium  fenestratum^  a  plant  of  the  family  of 
Menispermaoeae,  growing  in  Ceylon,  has  been  imported  into  England,  and  offered 
for  sale  in  the  drug  market.  {P.J,  ^.,z.  321,  and  zLi.  185.) 

Medical  Properties  and  Uses.  Columbo  is  among  the  most  useful  of  the 
mild  tonics.  Without  astringency,  with  very  little  stimulating  power,  and  gen- 
erally acceptable  to  the  stomach,  it  answers  admirably  as  a  remedy  in  simple  dys- 
pepsia, and  in  the  debility  of  convalescence,  especially  when  the  alimentary  canal 
is  lefl  enfeebled.  Hence,  it  is  often  prescribed  in  the  declining  stages  of  remittent 
fever,  dysentery,  diarrhoea,  cholera  morbus,  and  cholera  infantum.  The  absence 
of  irritating  properties  renders  it  also  an  appropriate  tonic  in  the  hectic  fever  of 
phthisis,  and  kindred  affections.  It  has  been  highly  recommended  in  vomiting, 
unconnected  with  inflammation  of  the  stomach,  as  in  the  sickness  of  pregnant 
women.  It  is  frequently  administered  in  combination  with  other  tonics,  aromatics, 
mild  cathartics,  and  antacids.  A  favorite  remedy  of  Dr.  6eo.  B.  Wood  for  the 
permanent  cure  of  a  disposition  to  the  accumulation  of  flatus  in  the  bowels,  was 
an  infusion  made  with  half  an  ounce  of  columbo,  half  an  ounce  of  ginger,  a  drachm 
of  senna,  and  a  pint  of  boiling  water,  and  given  in  the  dose  of  a  wineglassful  three 
times  a  day.  Columbo  is  much  used  by  the  natives  of  Mozambique  in  dysentery  and 
other  diseases.  {Berry.)  It  was  first  introduced  to  the  notice  of  the  profession 
in  Europe  by  Francois  Bedi,  in  the  year  1685.  It  is  most  commonly  prescribed 
in  the  state  of  infusion.  (See  Injvsum  Calumhse.')  The  dose  of  the  powder  is 
from  ten  to  thirty  grains  (0*65-1*95  Gm.),  and  may  be  repeated  three  or  four 
times  a  day.  It  is  frequently  combined  with  powdered  ginger,  subcarbonate  of 
iron,  and  rhubarb. 

Off.  Pr^,  Eztraotum  Calumbao  Fluidum ;  l^notura  Cahimbas. 

Off.  Prep.  Br.  Eztractum  Calumbsd ;  Infusum  GalumbsB ;  Mistora  Ferri  Aio- 
matioa ;  Tinotura  Calumbse. 

CALX.  U.  S.,  Br.    Idms. 

Ca  O  ;  56.  (OXlz.)  Cay  O;  38. 

<'  An  alkaline  earth,  oxide  of  calcium,  CaO,  with  some  impuiitieSi  obtained  by 
oalcining  chalk  or  limestone  so  as  to  expel  carbonic  acid."  Br, 

Caloaria  Ustft,  P.O.;  Galoaria,  Calx  Viva,  Calx  Usta,  Oxydam  Caleiomn;  Barned  Ume;  Qaiek- 
Ume ;  Chaax.  Chaux  yive,  Fr.;  Ealk,  Gebrannter  Kalk,  0,;  Caloe,  It.;  GalTiTB,  S^. 

Lime,  wnich  is  ranked  among  the  alkaline  earths,  is  a  very  important  pharma- 
ceutical agent,  and  forms  the  principal  ingredient  in  several  standard  preparations. 
It  is  a  very  abundant  natural  production.  It  is  never  found  free,  but  mostly  com- 
bined with  acids ;  as  with  carbonic  acid  in  chalk,  marble,  calcareous  spar,  limestone, 
and  shells ;  with  sulphuric  acid  in  the  different  kinds  of  gypsum,  with  pho^horio 
acid  in  the  bones  of  animals ;  and  with  silica  in  a  great  variety  of  minends. 

Preparation.  Lime  is  prepared  by  calcining,  by  a  strong  heat,  some  form  of  the 
native  carbonate.  The  carbonic  acid  is  thus  expelled,  and  the  lime  remains.  When 
the  lime  is  intended  for  nice  chemical  operations,  it  should   be  obtained  fbom 
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pare  white  marble  or  oyster  shells.  For  the  purpose  of  the  arts  it  is  procared  from 
common  limestone,  by  oaldning  it  in  kilns  of  peculiar  construction.  When  ob- 
uioed  in  this  way  it  is  generally  impure,  being  of  a  grayish  color,  and  containing 
alumina,  silica,  sesquioxide  of  iron,  and  oooasioiially  a  little  magnesia  and  oxide  of 
manganese. 

The  officinal  lime  of  the  United  States  and  BritiBh  Pharmacopoeias  is  the  lime  of 
commerce,  and  therefore  impure.  It  may  be  obtained  purer  by  exposing  pure  white 
marble,  broken  into  small  fragments,  in  a  covered  crucible,  to  a  full  red  heat  for  three 
hoars,  or  till  the  residuum,  when  slaked  and  suspended  in  water,  no  longer  effervesces 
on  the  addition  of  hydrochloric  acid. 

Properties.  Lime  is  in  "  hard,  white  or  grayish  white  masses,  gradually  attracting 
moiscure  and  carbonic  acid  gas  on  exposure  to  air  and  fidling  to  a  white  powder, 
odorleetf,  having  a  sharp,  caustic  taste  and  an  alkaline  reaction.  Soluble  in  750  parts 
of  water  at  15°  C.  (59°  F.)  and  in  1300  parts  of  boiling  water ;  insoluble  in  alcohol. 
When  heated  to  a  white  heat,  lime  is  neither  fused  nor  altered.  Brought  in  con- 
tact with  about  half  its  weight  of  water,  it  absorbs  the  latter,  becomes  heated  and 
is  gradually  converted  into  a  white  powder  (slaked  lime).  Lime  mixed  with  water 
to  a  thin  milk,  should  be  dissolved  by  nitric  acid  with  but  little  effervescence  (limit 
of  carbonate),  and  without  leaving  more  than  a  slight  residue  of  insoluble  matter. 
Lime  should  be  preserved  in  well-dosed  vessels,  in  a  dry  place.  Distilled  water 
agitated  with  slaked  lime  should  give  the  reactions  mentioned  under  Liquor  (hi- 
mr   U.S, 

Lime  is  the  oxide  of  calcium,  and  consists  of  one  atom  of  oaldum  40,  and  one  of 
oxygen  16.  Its  sp.  gr.  is  3*08,  whilst  the  hydrate  has  the  sp.  gr.  2*078.  {FWuA.') 
Its  solubility  in  water  is  greatly  increased  by  the  addition  of  sugar  or  glycerin.  (See 
Syrupus  diets,)  It  is  distinguished  from  the  other  alkaline  earths  by  forming  a 
very  deliquescent  salt  {chloride  of  calcium)  by  reaction  with  hydrochloric  acid,  and 
a  sparingly  soluble  one  with  sulphuric  acid.  All  acids,  addulous,  ammoniacal,  and 
metallic  i»lts,  borates,  alkaline  carbonates,  and  astringent  v^etable  infusions  are 
incompatible  with  it. 

Kedioal  Properties.  Lime  acts  externally  as  an  escharotic,  and  was  formerly 
applied  to  ill-conditioned  ulcers.  The  lime  ointment  of  Spender  is  made  by  incorpo- 
rating four  parts  of  washed  slaked  lime  with  one  part  of  fresh  lard  and  three  parts 
of  olive  oil,  previously  warmed  together.  Mixed  with  potassa,  lime  forms  an  offi- 
dnal  caustic.  (See  Fotassa  cum  Calce,)  As  an  internal  remedy,  it  is  always  admin- 
istered  in  solution.  (See  Liquor  Calde?) 

Off.  Prtp,  and  Pharm,  Uses.  Liquor  Galois;  Sympus  Oalcis;  Potassa  cum 
Caloe ;  Calx  Sulphurata ;  Ghloroformum  Purificatum ;  Liquor  Potassae ;  Liquor 
Sodae ;  Sulphur  Prsscipitata. 

Off.  Prep.  Br.  Galoii  Hydras. 

CALX  CHLORATA.  U.B.    Chlorinaled  Lime. 

(OXLX  0HIiQ-BA'T^.) 

Calx  Chlorinata,  Pharm,  1870.  Br.  Chloride  op  Lime.  "  A  compound 
resulting  from  the  action  of  Chlorine  upon  Hydrate  of  Calcium,  and  containing  at 
least  25  per  cent,  of  available  Chlorine."  U,  S.  '^  A  product  obtained  by  exposing 
slaked  lime  to  the  action  of  chlorine  gas  so  long  as  the  latter  is  absorbed."  Br, 

''  Chloride  of  Lime  should  be  preserved  in  wdl-dosed  vessels,  in  a  cool  and  dty 
place,"  ir.S. 

Hjpochlorite  of  Lime  or  Caloium,  Ozymariate  of  Lime  or  Caloiam,  Bleaching  Powder;  Cal- 
esria  Chlorata,  P.O.;  Chloris  Caloicas,  Ghloruretum  Calcis,  CaloiB  Chloridum,  Galcii  Hypoohlorli, 
Lat.;  Chlorure  de  Chaux,  Poadre  de  Tennant  on  de  Knox,  Fr.;  Chlorkalk,  Bleiohkalk,  0.; 
Qoraro  di  Caloe,  It. 

This  compound  was  originally  prepared  and  brought  into  notice  as  a  bleaching 
agent,  in  1798,  by  Tennant,  of  Glasgow.  Subsequently  it  was  found  to  have  valu- 
able properties  as  a  medicine  and  disinfectant ;  and,  accordingly,  it  has  been  intro- 
dneed  into  the  United  States  and  British  Pharmacopoeias. 

The  following  is  an  outline  of  the  process  for  preparing  chlorinated  lime  on  the 
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large  scale.  A  rectangular  chamber  is  constructed,  generally  of  silicious  sand- 
stone, the  joints  being  secured  by  a  cement  of  pitch,  rosin,  and  dry  gypsum.  At 
one  end  it  is  furnished  with  an  air-tight  door,  and  on  each  side  with  a  glass  window, 
to  enable  the  operator  to  inspect  the  process  during  its  progress.  The  slaked  or 
hydrated  lime  is  sifted,  and  placed  on  wooden  trays  eight  or  ten  feet  long,  two  broad, 
and  one  inch  deep.  These  are  piled  within  the  chamber  to  a  height  of  five  or  six 
feet  on  cross-bars,  by  which  they  are  kept  about  an  inch  asunder,  in  order  to  favor 
the  circulation  of  the  gas  over  the  lime.  The  chlorine  is  generated  in  a  leaden  ves- 
sel nearly  spherical,  the  lower  portion  of  which  is  surrounded  with  an  iron  case, 
leaving  an  interstice  two  inches  wide,  intended  to  receive  the  steam  for  the  purpose 
of  producing  the  requisite  heat.  In  the  leaden  vessel  are  five  apertures.  The  first 
is  in  the  centre  of  the  top,  and  receives  a  tube  which  descends  nearly  to  the  bottom, 
and  through  which  a  vertical  stirrer  passes,  intended  to  mix  the  materials,  and  fur- 
nished, at  the  lower  end,  with  horizontal  cross-bars  of  iron,  or  of  wood  sheathed  with 
lead.  The  second  is  for  the  introduction  of  the  common  salt  and  manganese.  The 
third  admits  a  siphon-shaped  funnel,  through  which  the  sulphuric  acid  is  introduced. 
The  fourth  is  connected  with  a  pipe  to  lead  off  the  chlorine.  The  fifth,  which  is  near 
the  bottom,  receives  a  discharge- pipe,  passing  through  the  iron  case,  and  intended 
for  drawing  off  the  residuum  of  the  operation.  The  pipe  leading  off  the  chlorine 
terminates,  under  water,  in  a  leaden  chest  or  cylinder,  where  the  gas  is  washed  from 
hydrochloric  acid.  From  this  intermediate  vessel  the  chlorine  finally  passes,  by 
means  of  a  pretty  large  leaden  pipe,  through  the  ceiling  of  the  chamber  containing 
the  lime.  The  process  of  impregnation  generally  lasts  four  days,  this  time  being 
necessary  to  form  a  good  bleaching  powder.  If  it  be  hastened,  heat  will  be  gener- 
ated, which  will  favor  the  production  of  chloride  of  calcium,  with  a  proportional 
diminution  of  chloride  of  lime. 

The  proportions  of  the  materials  generally  adopted  are  10  cwt.  of  common  salt, 
mixed  with  from  10  to  14  cwt.  of  manganese  dioxide :  to  which  are  added,  in  suo^ 
cessive  portions,  from  12  to  14  cwt.  of  strong  sulphuric  acid,  diluted  before  being 
used  until  its  sp.  gr.  is  about  1-65,  which  is  accomplished  by  adding  about  one-third 
of  its  weight  of  water.  In  factories  in  which  sulphuric  acid  is  also  made,  the  acid 
intended  for  this  process  is  brought  to  the  sp.  gr.  1*65  only,  whereby  the  expense 
of  further  concentration  is  saved. 

The  importation  of  "bleaching  powder"  into  the  United  States  for  the  year 
1887  was  103,087,827  lbs. 

Properties.  Chlorinated  lime  is  '*  a  white  or  grayish  white,  dry,  or  but  slightly 
damp  powder,  or  friable  lumps,  becoming  moist  and  gradually  decomposing  on  ex- 
posure to  air,  having  a  feeble,  chlorine-like  odor,  and  a  disagreeable,  saline  taste.  It 
is  partially  soluble  in  water  and  in  alcohol.  On  dissolving  Chlorinated  Lime  in 
diluted  hydrochloric  acid,  chlorine  gas  is  given  off,  and  there  should  not  remain  more 
than  a  trifling  amount  of  insoluble  matter.  Its  solution  in  diluted  acetic  acid  yields, 
with  test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble  in  hydro- 
chloric acid.  The  aqueous  solution  quicklv  destroys  the  color  of  a  dilute  solution 
of  litmus  or  of  indigo."  U.  S.  When  perrectly  saturated  with  chlorine  it  dissolves 
almost  entirely  in  water.  When  exposed  to  heat,  it  gives  off  oxygen,  and  some 
chlorine,  and  is  converted  into  chloride  of  calcium.  It  is  incompatible  with  the 
mineral  acids,  carbonic  acids,  and  the  alkaline  carbonates.  The  acids  evolve  chlorine 
copiously,  and  the  alkaline  carbonates  cause  a  precipitate  of  carbonate  of  calcium. 
(See  Liquor  Sodse  ChlonncUse,)* 

Chlorinated  lime  is  an  oxidizing  agent,  the  oxygen  being  derived  from  water,  the 
hydrogen  of  which  unites  with  the  chlorine  to  form  hydrochloric  acid.    It  has  a 

*  Chlorinated  lime  is  oonstantly  beooming  weaker  on  ezposare,  giving  off  chlorine  or  faypoclilo- 
rouB  acid,  probably  through  the  influence  of  the  atmospherio  earbonio  acid,  which  sets  them  free 
by  combining  with  the  lime.  But  it  would  seem  that,  even  when  closely  confined,  it  sometimes  at 
least  gives  off  gaseous  matter,  as  we  have  an  account  of  a  well-stopped  bottle  containing  it  having 
been  broken  by  a  violent  explosion,  without  any  peculiar  exposure  to  heat  (See  A.  J.  P.,  18S1,  p. 
72.)  M.  Barreswil  has  found  that  the  subjection  of  chlorinated  lime  to  strong  pressure  great^ 
diminishes  the  tendency  to  decomposition.  It  is  rendered  in  this  way  as  hard  as  a  stone,  aad  aiay 
be  kept  long  without  undergoing  chaise.  {Chem,  JVeiM,  No.  68,  p.  33.) 
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powerAil  action  on  organic  matter,  converting  sugar,  etarch,  cotton,  linen,  and  similar 
substances  into  formic  acid,  which  unites  with  the  lime.  (  W.  Bastick.)  It  also  acta 
energetically  on  the  volatile  oils,  including  oil  of  turpentine,  producing  chloroform. 
(J.  Chautart,  Joum.  de  Pharm.,  Mars,  1855.) 

Composition.  The  composition  of  bleaching  powder  is  represented  by  the  for^ 
mula  CaOCL,  and  it  was  formerly  supposed  to  be  a  direct  compound  of  lime  with 
chlorine.  This  view,  however,  is  not  consistent  with  its  reactions,  for  when  dis- 
tilled with  dilute  nitric  acid  it  readily  yields  a  distillate  of  aqueous  hypochlorous 
acid,  and  when  treated  with  water  it  is  resolved  into  chloride  and  hypochlorite  of 
calcium,  the  latter  of  which  may  be  separated  in  crystals  by  ezposiog  the  filtered 
solution  to  a  freezing  mixture,  or  by  evaporating  it  in  a  vacuum  over  oil  of  vitriol, 
and  leaving  the  dense  frozen  mass  to  thaw  upon  a  filter.  A  solution  of  calcium 
chloride  mixed  with  hypochlorite  then  passes  through,  and  feathery  crystals  remain 
on  the  filter,  very  unstable,  but  consisting,  when  recently  prepared,  of  hydrated  cal- 
cium hypochlorite,  Ca(0Cl),4H,0.  These  results  seem  at  first  sight  to  show  that 
the  bleaching  powder  is  a  mixture  of  chloride  and  hypochlorite  of  calcium,  formed 
according  to  the  equation  2CaO  4-  Cl^  =  CaCl,  -\-  Ca(ClO), ;  but  if  this  were  its 
true  constitution,  the  powder  when  digested  with  alcohol  ought  to  yield  a  solution 
of  calcium  chloride  containing  half  the  chlorine  of  the  original  compound,  which 
IS  not  the  case.     Its  constitution  is,  therefore,  better  represented  by  the  formula 

{CI 
Oni'  B^SS^^<^  ^7  ^'  Odling,  this  molecule  being  decomposed  by  water  into 

chloride  and  hypochlorite  in  the  manner  just  explained,  and  yielding  with  dilute 
nitric  acid  or  sulphuric  acid  a  distillate  containing  hydrochloric  and  hypochlorous 
acidch  CaCl(OCl)  +  2HN0,=  Ca(NO,),  +  HCl  +  HCIO.  (Lunge  and  Schaeppi, 
A  J.  P.,  Deo.  1881,  p.  608,  and  Lunge  and  Naef,  Ber.  der  Chem,  Ots,.  1883,  p. 
840.)* 

Imparities  and  Tests.  Chlorinated  lime  may  contain  a  great  excess  of  lime, 
from  imperfect  impregnation  with  the  gas.  This  defect  will  be  shown  by  the  large 
proportion  insoluble  in  water.  If  it  contain  much  chloride  of  calcium,  it  will  be 
quite  moist,  which  is  always  a  sign  of  inferior  quality.  When  long  and  insecurely 
kept,  it  deteriorates  from  the  gradual  formation  of  chloride  of  calcium  and  carbo- 
nate of  calcium.  Several  methods  have  been  proposed  for  determining  its  bleach' 
ing  power,  which  depends  solely  on  the  proportion  of  loosely  combined  chlorine. 
Walter  proposed  to  add  a  solution  of  the  bleaching  powder  to  a  standard  solution 
of  sulphate  of  indigo,  in  order  to  ascertain  its  decolorising  power ;  but  the  objec- 
tion to  this  test  is  that  the  indigo  of  commerce  is  veiy  variable  in  its  amount  of 
ooloring  matter.  The  oxidation  of  an  arsenioos  acid  solution  is  largely  used  in 
practiod.  Lunge  {Ber.  der  Chem,  (res.,  1886,  p.  869)  has  also  proposed  to  use 
hydrogen  peroxide  (H,0,)  solution  for  the  valuation  of  bleaching  powder.  The  two 
solutions  both  liberate  oxygen  in  exactly  equal  amount.  This  is  measured  in  a 
nitrometer.  According  to  Wittstein  and  Claude,  the  test  of  sulphate  of  iron,  which 
was  formerly  officinal,  is  not  reliable.  The  present  volumetric  method,  which  is 
based  upon  that  of  the  British  Pharmacopoeia,  is  jpreferred.  '<If  0*71  Om.  of 
Chlorinated  Lime  be  mixed  with  a  solution  of  1-25  Qm.  of  iodide  of  potassium  in 
120  C.C.  of  water,  and  9  Om.  of  diluted  hydrochloric  acid  be  then  added,  the 
red-brown  liquid  should  require  for  complete  decoloration  not  less  than  50  C.c.  of 
the  volumetric  solution  of  hyposulphite  of  sodium.*'  U,  S. 

The  following  is  the  test  given  in  the  British  Pharmacopoeia.  ''  When  fresh, 
five  grains  mixed  with  fifteen  grains  of  iodide  of  potassium,  and  dissolved  in  four 
fiaidounces  of  water,  produces,  when  acidulated  with  one  fluidrachm  of  hydrochloric 
aeid,  a  reddish  solution,  which  requires  for  the  discharge  of  its  color  at  least  467 
grain-measures  of  the  volumetric  solution  of  hyposulphite  of  sodium,  corresponding 

*  Aoeording  to  LnDge's  inrestigatioiiSy  the  best  temperatare  for  the  absorption  of  ehlorine  by  the 
ealfltam  hjdrate  is  40^-45®  G. ;  from  pare  ealeinm  hydrate  a  bleaohing  powder  of  43  per  oent.  ao- 
tive  ehlorine  oan  be  gotten,  in  whioh  oase  allowanoe  for  4  per  oent.  of  moisture  in  the  hydrate  is 
saade ;  strong  mineral  acids,  when  not  used  in  excess,  liberate  oniy  hypoohlorous  acid ;  dry  carbon 
dioxide  at  normal  temperature  does  not  set  free  any  chlorine^  bat  at  moderately  elevated  tempera^ 
ter«  drlTes  off  almost  all  the  ehlorine. 
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to  33  per  oent.  of  avaOable  olilorine."  Id  ibis  process  iodine  is  separated  by  tbe  cblo- 
rine  in  equivalent  quantity,  and  imparts  color  to  the  liquid,  which  is  removed  by  tbe 
hyposulphite  of  sodium,  by  forming  colorless  compounds  with  the  iodine;  and  tbe 
quantity  required  for  this  purpose  measures  the  quantity  of  iodine,  and  consequently 
tnat  of  tbe  chlorine  present  in  the  chlorinated  solution.    (See  Sodu  Hypomdphis,) 

Medical  Properties  and  Uses.  Chlorinated  lime,  externally  applied,  is  a  desic- 
cant  and  disinfectant,  and  has  been  used  with  advantage  in  solution,  as  an  applica- 
tion to  ill-conditioned  ulcers,  bums,  chilblains,  and  cutaneous  eruptions,  especially 
itch ;  as  a  gargle  in  putrid  sore  throat ;  and  as  a  wash  for  the  mouth  to  disinfect  the 
breath,  and  for  ulcerated  gums.  Internally,  it  is  stimulant  and  alterative.  It 
has  been  used  to  some  extent  internally,  in  adynamic  dysentery,  typhus  fever,  and 
various  other  low  diseases :  it  may  be  considered  as  therapeutically  equivalent  to 
chlorine.  The  dose  internally  is  from  three  to  six  grains  (0'2-0'4  Gm.),  dis- 
solved in  one  or  two  fluidounces  (30-60  C.c.)  of  water,  filtered  and  sweetened  with 
syrup.  It  should  never  be  given  in  pills.  As  it  occurs  of  variable  quality,  and 
must  be  used  in  solution  more  or  less  dilute,  according  to  the  particular  purpose  to 
which  it  IB  to  be  applied,  it  is  impossible  to  give  any  very  precise  directions  for  ita 
strength  as  an  external  remedy.  From  one  to  four  drachms  of  the  powder  added 
to  a  pint  of  water,  and  the  solution  filtered,  will  form  a  liquid  within  the  limits  of 
strength  ordinarily  required.  For  the  cure  of  itch,  M.  Derheims  has  recommended 
a  much  stronger  solution — ^three  ounces  of  the  chloride  to  a  pint  of  water,  the  so- 
lution being  filtered,  and  applied  several  times  a  day  as  a  lotion,  or  constantly  by 
wet  cloths.  When  applied  to  ulcers,  their  surface  may  be  covered  with  lint  dipped 
in  the  solution.  When  used  as  an  ointment,  to  be  rubbed  upon  scrofulous  enlarge- 
ments of  the  lymphatic  glands,  this  may  be  made  of  a  drachm  of  the  chloride  to 
an  ounce  of  lard.  Chlorinated  lime  is  less  eligible  for  some  purposes  than  the  so- 
lution of  chlorinated  soda.  (See  Liquor  Sod»  Chlaratse,) 

Chlorine  gas  is  a  very  active  germldde,  and  as  chlorinated  lime  afibrds  the  best 
practical  method  of  using  it  for  ordinary  disinfecting  purposes,  it  seems  proper  to 
discuss  the  subject  at  this  place.  It  has  been  proved  by  the  concurrent  results  of 
numerous  experimenters  that  chlorine,  if  present  in  the  proportion  of  one  part  in 
one  hundred  in  the  atmosphere  of  a  room,  is  able  to  destroy  disease-germs,  provided 
that  the  air  and  the  objects  are  moist,  and  that  the  exposure  continues  for  upward  of 
one  hour.  In  the  case  of  any  infected  room  or  confined  space,  as  the  hM  of  a 
ship,  it  seems  to  us,  however,  that  the  endeavor  should  be  to  have  a  larger  propor- 
tion of  the  chlorine  gas  present  for  several  hours,  and,  if  it  can  be  readily  accom- 
plished, steam  should  also  be  allowed  to  enter  with  the  gas,  so  as  to  make  sure  that 
all  parts  shall  be  thoroughly  moistened.  The  importance  of  this  is  shown  by  the 
experiments  of  Fischer  and  Proskauer,  who  find  that  dry  anthrax  spores  maintained 
their  integrity  for  one  hour  when  exposed  to  the  action  of  a  dry  chlorine  ataioe- 
phere  containing  about  forty-five  per  cent  of  chlorine,  whereas  moistened  spores 
were  killed  by  an  hour's  exposure  to  a  moist  atmosphere  containing  four  per  cent, 
of  chlorine.  Dr.  Sternberg  found  that  six  hours'  exposure  of  vaccine  lint  upon  ivory 
points  to  a  moist  atmosphere  containing  one  part  of  chlorine  in  one  hundred  was 
sufficient  to  destroy  the  infective  power  of  the  lint.  Chlorine  is  not  only  germi- 
cidal, but  it  also  has  the  power  of  decomposing  sulphuretted  hydrogen  oompoundsy 
and  thereby  deodorising.  In  all  these  employments  of  chlorine  it  must  be  remem* 
bered  that  it  is  not  possible  for  human  beings  to  breathe  a  chlorinated  air,  and  that 
the  apartment  must  be^  therefore,  empty,  and  also  as  hermetically  sealed  as  possible 
to  prevent  the  escape  of  the  gas.  The  experiments  of  Dr.  Duggan  show  that  the 
hypochlorites  as  derived  from  chlorinated  lime  are  very  active  gormieideBi  one  part 
to  four  hundred  being  capable  of  destroying  moist  germs  in  two  minutes,  and  mz 
parts  to  ten  thousand  killing  the  spores  of  the  anthrax-bacillus  in  six  hoars.  A 
half  of  one  per  cent,  of  the  hypochlorites  in  solution  is  said  to  be  sufficient  to  destroy 
spores  almost  instantly.  Ordinary  bleaching  powder  contains  from  twenty-five  to 
forty  per  cent,  of  available  chlorine ;  one  part  of  the  powder  to  one  hundred  of 
water  is  strong  enough  for  ordinary  purposes.  The  odor  and  taste  of  this  solution 
are  such  that  it  can  scarcely  be  considered  a  dangerous  poison,  and  it  has  been  af- 
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firmed,  although  with  donbtfal  oorreoiness,  that  saoh  aolation  will  not  injure  cloth- 
ing, bedding,  etc.  The  cost  of  bleaching  powder  for  nse  in  small  quantities  is  so 
small  that  even  a  saturated  solution  may  be  prepared  for  use  in  the  sick-room  at  a 
nominal  cost.  Ibr  the  destruction  of  d%$ea$e*fferm8  m  urines  fecal  dischar^es^ 
tputa^  etc,  9uch  saturated  eohUion  of  bleaching  powder  appears  to  be  in  all  re- 
spects  the  best  disinfectant  known.  \s  it  is  important  to  destroy  the  germs  as  soon 
as  possible,  this  solution  should  be  put  into  the  receptacle  to  be  used  by  the  patient 
be/ore  the  discharges  are  ejected  into  them.  As  the  chlorinated  solution  attacks 
metals,  it  is  essential  that  the  spit-cups,  etc.,  be  made  of  china. 

In  consequence  of  its  powers  as  a  disinfectant,  chlorinated  lime  is  a  very  important 
compound  in  its  i^pplication  to  medical  police.  It  may  be  used  with  advantage  for 
preserving  bodies  horn  exhaling  an  unpleasant  odor,  before  interment,  in  the  sum* 
mer  season.  In  juridical  exhumations  its  use  is  indispensable ;  as  it  effectually  re- 
move the  disgusting  and  insupportable  fetor  of  the  corpse.  The  mode  in  which 
it  is  applied,  in  these  oases,  is  to  envelop  the  body  with  a  sheet  completely  wet  with 
a  solution,  made  by  adding  about  a  pound  of  the  chloride  to  a  bucketful  of  water. 
This  solution  may  also  be  employed  for  disinfecting  dissecting  rooms,  privies,  com- 
mon sewers,  docks,  and  other  places  with  offensive  effluvia. 

Chlorinated  lime  acts  exclusively  by  its  chlorine,  which,  being  loosely  combined, 
IB  disengaged  by  the  slightest  affinities.  It  should,  therefore,  be  carefully  kept  from 
contact  with  the  air  and  organic  substances,  which  cause  rapid  loss  of  chlorine,  and 
the  modem  method  of  putting  it  up  for  ordinary  use  in  hermetically  sealed  paste- 
board boxes  is  a  great  convenience.  Mr.  R.  C.  Bicknell  examined  commercial  chlo- 
rinated lime  put  up  in  these  boxes  for  available  chlorine ;  he  found  the  top  layers 
usually  deficient  in  strength,  but  in  the  interior  from  30  to  35  per  cesiL  of  chlorine. 
Some  of  the  packages  assaying  30  per  cent  of  chlorine  were  more  than  a  year  old. 
{A.  J.  P.y  1886,  p.  593.)  All  acids,  even  the  carbonic,  dbengage  it ;  and,  as 
this  acid  is  a  product  of  animal  and  v^etable  decomposition,  noxious  effluvia  fur- 
nish the  means,  to  a  certain  extent,  of  their  own  disinfection.  But  the  stronger 
adds  disengage  the  chlorine  far  more  readily,  and  among  these,  sulphuric  acid  is  the 
most  convenient.  Accordingly,  the  powder  may  be  dissolved  in  a  very  dilute  solu- 
tion of  this  acid ;  or  a  small  quantity  of  the  acid  may  be  added  to  an  aqueous  solu- 
tion ready  formed,  if  a  more  copious  evolution  of  chlorine  be  desired  than  that  which 
takes  place  from  the  mere  action  of  the  carbonic  acid  of  the  atmosphere. 

Chlorinated  lime  may  be  advantageously  applied  to  the  purpose  of  purifying  offen- 
nve  water,  a  property  which  makes  it  invaluable  on  long  voyages.  When  used  for 
this  purpose,  from  one  to  two  ounces  of  the  chloride  may  be  mixed  with  about  sixty- 
five  gallons  of  the  water.  The  water  must  afterwards  be  exposed  for  some  time  to 
the  air,  and  allowed  to  settle,  before  it  is  fit  to  drink. 

Strong  insecticide  properties  have  been  ascribed  to  chlorinated  lime.  Hence  it  is 
recommended  to  sprinkle  it  on  v^tabies,  flowers,  fruit-trees,  etc.,  which  are  apt  to 
be  attacked  by  worms  and  insects. 

Offi  Prep,   Liquor  SodsB  ChloratSB. 

Off.  JPrep.  Br.   Liquor  Calcis  Chlorinatss. 

CALX  SULPHURATA.  U.S.,  Br.    Sulphurated  Ume. 

(ClLX  StJL-PHi.RiT^.) 

"  A  mixture  (commonly  misnamed  Sulphide  of  Calcium)  consisting  chiefly  of 
Sulphide  of  Calcium  [CaS ;  72.— CaS ;  36]  and  Sulphate  of  Calcium  [CaSO^ ;  136. 
— CaOjSO, ;  68],  in  varying  proportions,  but  containing  not  less  than  36  per  cent. 
of  abflolute  Sulphide  of  Calcium.*'  U,  S.  "  A  mixture  containing  not  less  than  50 
per  cent  of  sulphide  of  calcium  (CaS)."  Br. 

*'  Lime,  in  very  fine  powder,  one  hundred  parts;  Precipitated  Sulphur,  ninety 
parts.  Mix  the  Lime  and  Sulphur  intimately,  pack  the  mixture  with  gentle  press- 
ure in  a  crucible  so  as  to  nearly  fill  it,  and  having  luted  down  the  cover,  expose 
the  cmcible  for  one  hour  to  a  low  red  heat,  by  means  of  a  charcoal  fire  so  arranged 
that  tlie  upper  part  of  the  crucible  shall  be  heated  first    Then  remove  the  crucible, 
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allow  it  to  cool,  rub  its  oonteDts  to  powder,  and  at  once  transfer  the  latter  to  flmallr 
glass-stoppered  vials."   I/.  S. 

"  Take  of  Sulphate  of  Oalcinm,  in  fine  powder,  7  ounces  [av.] ;  Wood  Charooal, 
in  fine  powder,  1  ounce  [av.].  Mix  thoroughly.  Heat  to  redness  in  an  earthen 
crucible  until  the  black  color  has  disappeared.  Oool,  and  at  once  place  the  whitish 
residue  in  a  stoppered  bottle."   Br. 

By  the  latter  method,  by  decomposing  a  mixture  of  seven  parts  of  sulphate  of 
calcium  and  one  part  of  charcoal,  heated  in  a  crucible  to  a  red  heat,  carbonio  oxide 
is  formed,  which  combines  with  the  oxygen  of  calcium  sulphate,  and  calcium  sulphide 
is  produced,  CaSO^  +  4C0  =  GaS  +  4C0,.  A  less  convenient  method  is  to  pass 
sulphuretted  hydrogen  over  red-hot  lime,  although  if  the  lime  be  pure  a  better 
product  is  insured.  This  preparation,  which  was  introduced  into  both  Phannacopoeiaa 
at  the  last  revbion,  is  of  doubtful  utility,  particularly  in  the  form  in  which  it  is  pro- 
duced when  made  by  the  officinal  process.  The  amount  of  sulphide  of  calcium 
present  must  vary  considerably  according  to  circumstances.  The  medicinal  activity 
is  alone  measured  by  the  quantity  of  sulphide  in  the  finished  preparation,  sulphate 
of  calcium,  the  other  constituent,  being  inert  It  is  to  be  r^etted  that  a  method 
of  purification  was  not  appended. 

Properties.  Sulphurated  lime  is  ''  a  grayish  white  or  yellowish  white  powder, 
gradaaily  altered  by  exposure  to  air,  exhaliDg  a  faint  odor  of  hydroeulphuric  acid, 
having  an  offensive,  alkaline  taste  and  an  alkaline  reaction.  Very  slis^htly  soluble 
in  water  and  insoluble  in  alcohol.  On  dissolving  Sulphurated  Lime  with  the  aid  of 
acetic  acid,  hydrosulphuric  acid  is  abundantly  given  off*,  and  a  white  precipitate 
(sulphate  of  calcium)  is  thrown  down.  The  filtrate  yields,  with  test-solution  of 
oxalate  of  ammonium,  a  white  precipitate  soluble  in  hydrochloric,  but  insoluble  in 
acetic  acid."  Ui  S, 

Test.  '*  If  1  Gm.  of  Sulphurated  Lime  be  gradually  added  to  a  boiling  solution 
of  1*25  Gm.  of  sulphate  of  copper  in  50  C.c.  of  water,  the  mixture  digested  on  a 
water-bath  for  fifteen  minutes,  and  filtered  when  cold,  no  color  should  be  imparted 
to  the  filtrateby  1  drop  of  test-solution  of  ferrocyanide  of  potassium  (presence  of 
at  least  36  per  cent  of  real  sulphide  of  calcium)."  U,  S.  '^  If  eight  grains  be  added 
to  a  cold  solution  of  fourteen  grains  of  sulphate  of  copper  in  an  ounce  of  water, 
a  little  hydrochloric  acid  be  added,  and  the  mixture  be  then  well  stirred  and  heated 
to  a  temperature  approaching  that  of  ebullition  until  all  action  has  ceased,  the  filtered 
hqaid  should  give  no  red  color  with  ferrocyanide  of  potassium."  Br. 

Svlphydrate  of  calcium  is  formed  when  sulphuretted  hydrogen  is  passed  into 
milk  of  lime  as  long  as  it  is  absorbed.  It  is  in  the  form  of  a  paste  of  a  greenish 
gray  color,  and  exhales  a  strong  odor  of  sulphuretted  hydrogen. 

Medical  Properties.  It  is  used  as  a  depilatory^  and  is  applied  in  a  layer  on  the 
part  which  is  to  be  deprived  of  hair.  At  the  end  of  fifteen  minutes  it  is  removed 
with  a  wet  sponge,  which  at  the  same  time  detaches  the  hairs.  On  account  of  this 
preparation  giving  out  sulphuretted  hydrogen,  it  should  not  be  applied  near  the  mouth 
or  nose.  An  impure  aqueous  solution  of  sulphide  of  calcium,  necessarily  contain- 
ing hyposulphite  of  calcium  from  the  manner  of  its  preparation,  is  used  with  great 
success,  in  Belgium,  in  itch,  the  cure  of  which  it  effects  in  a  few  hours.  It  is  made 
by  boiling  together  one  part  of  sublimed  sulphur,  two  of  lime,  and  ten  of  water. 
The  liquid  is  allowed  to  cool,  and  the  clear  part  poured  off,  and  kept  in  well-stopped 
bottles.  For  an  explanation  of  the  reaction  which  takes  place,  see  Sulphur  Prasctp- 
itatum.  The  patient,  after  having  been  well  washed  with  soap  and  tepid  water  in  a 
bath,  is  rubbed  over  with  the  liquid,  which  is  allowed  to  dry  on  the  skin  for  a  quar- 
ter of  an  hour.  A  second  bath  is  then  taken,  which  completes  the  cure.  The  prep- 
aration, when  it  dries,  leaves  on  the  skin  a  thin  layer  of  the  sulphur  compound, 
which  destroys  the  itch  insect  and  its  eggs. 

Sulphide  of  calcium  has  been  strongly  recommended  by  Binger,  Duhring,  and 
other  authorities  as  a  remedy  for  furuncular  eruptions,  and  it  has  also  been  used 
successfully  in  acne.  It  is  given  in  doses  of  from  one-tenth  to  one-half  grain 
(0-00648-00324  Gm.). 
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CAMBOGIA.  U.S.,  Br.     Gamboge. 

*'  A  gmn-resin  obtained  from  Garcinia  Hanburii.  Hooker  filios.  (Nat,  Ord.  Gut- 
tiferae.)"  ILS.  "A  gum-resin  obtained  from  Garcinia  Hanburii^  Hook.  fil.  (Gar- 
dnia  Morella,  var.  pedioellata,  Hanbury)/'  Br. 

Gambogia,  Pkarm.  1870 ;  Gomme  gutte,  Fr.;  Gammigntt,  G,;  Gomma-gotta,  It.;  Gatta  gamba. 

Several  plants  belonging  to  the  natural  fkmily  of  Guttifene,  growing  in  the  equa- 
torial r^oDS,  yield  on  incision  a  yellow  opaque  juice,  which  hardens  on  exposure, 
and  bears  a  dose  resemblance  to  gamboge ;  but  it  b  only  from  a  particular  tree,  grow- 
ing in  Siam,  that  the  officinal  gum-resin  is  procured."*"  Formerly  the  United  States 
and  all  the  British  Pharmaoopceiaa  ascribed  it  to  Stala^mttis  Qimbofftoide$.  Both 
the  genus  and  species  were  established  by  Murray,  of  Gbttingen,  in  1788,  from  dried 
specimens  belonging  to  Konig,  procured  in  Ceylon ;  and,  from  information  derived 
from  the  same  source,  it  was  conjectured  by  Murray  that  the  tree  yielded  not  only 
the  gamboge  of  Ceylon,  but  that  also  collected  in  Siam.  On  this  authority  the  Brit- 
ish Colleges  made  the  references  alluded  to.  But  it  was  ascertained  by  Dr.  Graham, 
of  Edinburgh,  that  there  is  no  such  plant  as  StalagmitU  Cambo^ioides ;  the  descrip- 
tion of  Murray  having  been  drawn  up  from  accidentally  conjoined  specimens  of  two 
trees  belonging  to  different  genera ;  one  being  the  JTanthoehymus  ovali/olius  of  Rox- 
burgh, and  the  other,  the  Sebradendron  Camhogioides  of  Graham.  By  several  bot- 
anists the  gum-resin  has  been  ascribed  to  Garcinia  Camhogxa^  also  a  tree  of  Ceylon 
belonging  to  the  Guttiferss,  and  yielding  a  yellowish  concrete  juice ;  but  a  specimen 
of  this  juice,  sent  to  Edinburgh,  was  found  by  Br.  Christison  to  differ  from  gamboge 
both  in  composition  and  appearance,  being  of  a  pale  lemon-yellow  color.  Thus  it 
appears  that  neither  of  these  references  is  correct ;  and,  besides,  the  fact  seems  to 
have  been  overlooked  that  commercial  gamboge  is  never  obtained  from  Ceylon,  but 
exchifflTely  from  Siam  and  Cochin-China.  A  gum-resin  from  Ceylon  having  been 
found  similar  in  composition  to  the  gamboge  of  commerce,  and  the  tree  which  pro- 
duced it  having  been  referred  by  Dr.  Graham  to  a  new  genus,  and  named  by  him 
Htbradendrcn  Ca7nbogwide$^  the  Edinburgh  College,  in  the  last  edition  of  its  Phar- 
macopoeia, was  induced  to  adopt  this  Ceylon  gamboge  as  officinal,  and  to  recognize 
the  name  proposed  by  Dr.  Graham  for  the  tree  producing  it.  But,  as  this  variety 
is  never  found  in  western  commerce,  and  exists  only  in  cabinets,  or  the  bazaars  of 
India,  it  scarcely  merited  a  place  in  an  officinal  catalogue ;  moreover  the  genus  Ho- 
bredendron  is  not  acknowledged  by  botanists.  The  H.  Camhogioides  is  the  Garcinia 
pictoria  of  Roxburgh  (Flor,  Ind.,  ii.  627),  which  Sir  Joseph  Hooker  considera  to 
be  a  variety  of  the  &.  Morella  (Desrous.) ;  though  Beddome  keeps  it  distinct  on  ac- 
count of  its  having  the  fertile  flower  bearing  ''  the  staminodes  in  bundles,  and  the 
stigma  very  small  and  4-lobed."  Several  years  since.  Dr.  Christison  received  from 
Singapore  specimens  of  the  gamboge  plant  cultivated  in  that  island,  and  derived  from 
Siam,  which  proved  to  be  a  Garcinia,  differing  from  the  G.  elUptica  of  Wallich  chiefly 
in  having  its  male  flower  upon  pedicels.  More  recently  Mr.  Hanbury  obtained  from 
the  same  source  numerous  specimens  of  the  same  plant,  and  was  enabled  to  conflrm 
the  statement  of  Dr.  Christison ;  but  he  also  found  that  the  plant  approached  very 
near  to  the  Gurdnia  Morella  of  Desrousseaux,  from  which  it  could  be  distinguished 
only  by  its  pedicellate  flowers.  These  specimens  were  afterwards  submitted  to  the 
inspection  of  Mr.  Thwaites  in  Ceylon,  who  is  perfectly  ^miliar  vrith  the  Garcinias 
of  that  island,  and  were  pronounced  by  him  to  belong  to  a  variety  of  G.  Morella, 
Bcaredy  differing  from  the  Ceylon  plant,  except  in  having  pedicelled  instead  of  ses- 
sile flowers ;  for  these  two  varieties  the  names  of  G,  Morella^  var.  wsnZe,  and  G,  Mo- 
rtlla,  var.  pedicdlata,  were  proposed.  Sir  Joseph  Hooker,  however,  determined 
(Joum.  Linn.  Soc.,  xiv.  485)  that  the  var.  pediceUata^  is  a  distinct  species,  differing 
from  G.  Morella  in  having  not  only  its  flowers  pedicellate,  but  also  its  leaves  more 
ovate  and  much  larger,  and  its  fruit  larger :  he  very  properly  gave  it  the  specific  name 

*  Aeoording  to  obserrations  of  Messn.  Baildon  and  Jamie,  gamboge  u  obtained  ezolaalyelj 
from  the  proYinee  of  Cambodia ;  the  plant  being  found  in  no  other  part  of  Siam  or  in  Coohin- 
Oiiiuk  {Joum.  de  Pkarm.,  Jaillet,  1874,  p.  65.) 
22 
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of  HaDburii  to  commemorate  the  oontribatioDS  of  the  hte  Mr.  Hanbury  to  pharma- 
oeutical  soience,  and  his  oonnectioii  with  the  history  of  the  preseDt  plant. 

Gamboge  is  said  to  be  prooured  in  Siam  by  breaking  off  the  leaves  and  shoots  of 
the  tree,  the  jnioe,  which  is  contained  in  daots  or  latex  vessels  in  the  bark,  issuing 
in  drops,  and,  being  received  in  suitable  vessels,  it  gradually  thickens,  and  at  length 
becomes  solid.  Dr.  Jamie,  of  Singapore,  states  that  incising  the  trunk  and  larger 
branches  is  ofben  practised.  The  juice  is  frequently  received  into  the  hollow  joints 
of  the  bamboo,  and  the  water  expelled  by  mild  continuous  heat.  In  this  way  the 
so-called  pipe  gamboge  is  formed,  the  contraction  during  drying  causing  the  cylindere 
to  be  hollow.  The  name  gummiguttay  by  which  it  is  generally  known  on  the  con- 
tinent of  Europe,  probably  originated  from  the  circumstance  that  the  juice  escapes 
from  the  plant  by  drops.  The  officinal  title  was  undoubtedly  derived  from  the  prov- 
ince of  Cambodia,  in  which  the  gum-resin  is  collected.  It  was  first  brought  to 
Europe  by  the  Dutch  about  the  middle  of  the  seventeenth  century.  We  import  gam- 
boge from  Canton  and  Calcutta,  whither  it  is  carried  by  the  native  or  resident 
merchants.  There  is  no  difference  in  the  appearance  or  character  of  the  drag 
as  brought  from  these  two  ports ;  an  evidence  that  it  is  originally  derived  from  the 
same  place. 

Varieties.  The  best  gamboge  is  in  cylindrical  rolls,  from  one  to  three  inches  in 
diameter,  sometimes  hollow  in  the  centre,  sometimes  flattened,  often  folded  double,  or 
agglutinated  in  masses  so  that  the  original  form  is  not  always  easily  distinguishable. 
The  pieces  sometimes  appear  as  if  rolled,  but  are  in  general  striated  longitudinally 
from  the  impression  made  by  the  inner  surface  of  the  bamboo.  They  are  externally 
of  a  dull  orange  color,  which  is  occasionally  displaced  by  greenish  stains,  or  concealed 
by  the  bright  yellow  powder  of  the  drug,  slightly  adhering  to  the  surface.  In  this 
form  the  drug  is  sometimes  called  pipe  gamboge.  Another  variety  is  imported  under 
the  name  of  cake  or  lump  gamboge.  It  is  in  irregular  masses  of  two  or  three  pounds 
or  more,  often  mixed  with  sticks  and  other  impurities,  containing  many  ur  cells,  leas 
dense,  less  uniform  in  texture,  and  less  brittle  than  the  former  variety,  and  breaking 
with  a  dull  and  splintery  instead  of  a  shining  and  conchoidal  fracture.  The  worst 
specimens  of  this  variety,  as  well  as  of  the  cylindrical,  are  sometimes  called  by  the 
druggists  eoaT9e  gamboge.  They  differ,  however,  from  the  preceding,  only  in  con- 
taining a  greater  amount  of  impurities.  Indeed,  it  would  appear,  from  the  experi- 
ments of  Christison,  that  all  the  commercial  varieties  of  this  drug  have  a  common 
origin,  and  that  cake  or  lump  gamboge  differs  from  the  cylindrical,  only  in  the 
circumstance  that  the  latter  is  the  pure  concrete  juice ;  while  to  the  former,  farinace- 
ous matter  and  other  impurities  have  been  added  for  the  purpose  of  adulteration. 
The  inferior  kinds  of  gamboge  may  be  known  by  their  greater  hardness  and  coarser 
fracture ;  by  the  brownish  or  grayish  color  of  their  broken  surface,  which  is  often 
marked  with  black  spots;  by  their  obvious  impurities;  and  by  the  green  color 
which  their  decoction,  after  having  been  cooled,  gives  with  tincture  of  iodine 
(starch).  When  pure,  the  gum-resin  is  completely  dissolved  by  the  suoceaaive 
action  of  ether  and  water,*  so  that  the  amount  of  residue  left  by  any  specimen 
treated  in  the  manner  just  spoken  of  indicates  approximately  the  measure  of  the 
adulteration. 

Properties.  The  officinal  description  is  as  follows.  <'  In  cylindrical  pieces,  some- 
times hollow  in  the  centre,  one  to  two  inches  (25  to  60  mm.)  in  diameter,  longi- 
tudinally striate  on  the  surface;  fracture  flattish-conchoidal,  smooth,  of  a  waxy 
lustre ;  orange  red,  or  in  powder,  bright  yellow ;  inodorous ;  taste  very  acrid ;  the 
powder  sternutatory.  Qamboge  is  partly  soluble  in  alcohol  and  in  ether ;  when  trit- 
urated with  water,  it  yields  a  yellow  emulsion,  and  forms,  with  solution  of  potaaBa^ 
an  orange  red  solution,  from  which,  on  the  addition  of  hydrochloric  acid,  yellow  resm 
is  precipitated.     Boiled  with  water,  Ghimboge  yields  a  liquid  which,  after  oooliiig, 

*  CeyUm  gamboge,  deriTed  from  the  Hehrad^hdron  Oamhogioidea  of  Grah&m  {Cfatkhogia  gmUmf 
Linn.,  Oareinia  MorellOf  De  Cand.,  (?.  pietoria,  Roxb.),  ia  prooured  by  ineisiona,  or  bj  eattin^ 
away  a  portion  of  tbe  bark,  and  aoraping  off  the  juioe  whioh  ezndea.  The  apeeimena  aent  to  Dr. 
Chriatiaon  were  in  flaUlah  or  round  maaaee,  etsht  or  nine  inehea  in  diameter,  appareotiy  oompoeed 
of  aggregated  irregular  tearf,  with  oaritiea  wnioh  are  lined  with  a  grayish  ana  orowniah  powd«c7 
incrustation.  It  reaenbled  ooarae  gamboge,  and  waa  identieal  in  eompotition.  In  Oejlon  it  to 
naed  aa  a  pigment  and  purgatiTe.  (<^rM(f«on.) 
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does  not  beoome  green  with  test-aolutioii  of  iodine  (aba.  of  starcb).*'  U,  S,  From 
the  brillianoy  of  its  color,  gamboge  is  highly  esteemed  as  a  pigment  It  has  no 
smell  and  little  taste ;  bnt,  after  r^naining  a  short  time  in  the  mouth,  produces  an 
acrid  sensation  in  the  fauces.  Its  sp.  gr.  is  1-221,  and  its  chemical  formula  is  given  as 
C^H^O^.  Exposed  to  heat,  it  bums  with  a  white  flame,  emitting  much  smoke,  and 
kaTing  a  light  spongy  charcoal.  It  is  a  gum-resin,  without  volatile  oil.  Christison 
has  shown  Uiat  the  proportion  of  gum  and  resin  varies  in  different  specimens  even  of 
the  purest  drug.  In  one  experiment,  out  of  100*8  prts  he  obtained  74*2  of  resin, 
21-8  of  gum,  and  4-8  of  water.  The  gum  is  quite  soluble  in  water,  and  of  the  vari- 
ety denominated  arabin.  Fliickiger,  however,  says  that  the  gum  \a  not  identical  with 
gum  arabio,  as  its  solution  does  not  redden  litmus,  and  is  not  precipitated  by  neutral 
acetate  of  leftd,  nor  by  ferric  chloride,  nor  by  silicate  or  biborate  of  sodium.  By  fusing 
purified  gambcge  resin  with  potash,  Hlasiwets  and  Barth  (^Ann.  Ch,  und  Pharm,^ 
138,  p.  61)  obtained  acetic  and  other  acids  of  the  same  series,  together  with  phlo- 
roglucm,  G,H,(OH)^  pyrotartarie  acid,  CgH^O^,  and  itumtirdc  acid^  CfH,,CH, 
(COOH)^  Gamlx^  is  readily  and  entirely  diffusible  in  water,  forming  a  yellow 
opaque  emulsion,  from  which  the  resin  is  veiy  slowly  deposited.  It  yields  its  resin* 
ons  ingredient  to  alcohol,  forming  a  golden-yellow  tincture,  which  is  rendered  opaque 
and  bright  yellow  by  the  addition  of  water.  Its  solution  in  ammoniated  alcohol  is 
not  disturbed  by  water.  Ether  dissolves  about  four-fillhs  of  it,  taking  up  only  the 
resin.  It  is  wholly  taken  up  by  alkaline  solutions,  from  which  it  is  partially  precip- 
itated by  the  adds.  The  strong  aoids  dissolve  it ;  the  solution  when  diluted  deposits 
a  yellow  sediment  The  color,  acrimony,  and  medicinal  power  of  gamboge  are 
thought  to  reside  in  the  resin. 

Prof.  Hirsohsohn  gives  a  method  for  detecting  gamboge  in  mixtures  in  Pkar, 
ZcU.  /.Rfud.,  24,  p.  609.  (A.  J.  P.,  1885,  p.  606.) 

Kedioal  Properties  and  XTses.  Gamboge  is  a  powerful,  drastic,  hydragogue 
cathartic,  so  very  apt  to  produce  nausea  and  vomiting  and  much  griping  when  given 
in  the  fall  dose  that  it  is  almost  never  employed  except  in  combination  with  other 
cathartics.  In  large  quantities  it  is  capable  of  causing  fiital  effects,  and  death  has 
resulted  from  a  drachm.  The  full  dose  is  from  two  to  six  grains  (0-13-0*4  Om.), 
which  in  cases  of  tsenia  has  been  raised  to  ten  or  fifteen  grains.  It  may  be  given 
in  pill  or  emulsion,  or  dissolved  in  an  alkaline  solution.  In  the  dose  of  five  grains 
the  resin  is  said  to  produce  copious  waterr  stools,  with  little  or  no  uneasiness.  If 
this  be  the  case,  it  is  probable  that,  as  it  exists  in  the  gum-resin,  its  purgative 
property  is  somewhat  modified  by  the  other  ingredients. 

Of.  Prep.  Pilulae  Gatharticae  CompositsB. 

Off.  Pr^.  Br.  Pilula  Gambogiss  Gomposita. 

CAMPHORA.   U.S.,  Br.     Camphor. 

Cm  Hm  O  ;  159.  (QiK'PH^B^.)  Cm  Hm  Os  ;  152. 

^A  stearopten  derived  from  Ginnamomum  Gamphora,  F.  Nees  et  Ebermaiet' 
(JfaL  Ord.  Lauraoesd),  and  purified  by  sublimation."  U.S.  '^ A  stearoptene 
obcoioed  from  the  wood  of  Ginnamomum  Gamphora,  Neea  and  Eberm.    (Gamphora 

officinamm,  Ifees).    Imported  in  the  crude  state,  and  purified  by  sublimation."  Br. 

OuDphre,  Fr.f  Kunpher,  Kamnfer,  0./  CSftsfora,  It.;  Aloanfor,  jS^. 

The  name  of  camphor  has  been  applied  to  various  concrete,  white,  odorous,  vola- 
tile products,  found  in  different  aromatic  plants,  and  resulting  probably  from  chem- 
ieal  change  in  their  volatile  oil.  But  commercial  camphor  is  derived  exclusively 
firom  two  plants,  the  Gamphora  officmarum  of  Nees  or  Laurtts  Camphora  of  Lin- 
nmaSy  and  the  Dryohalanops  Camphora ;  the  former  of  which  yields  our  officinal 
camphor,  the  latter  a  product  much  valued  in  the  East,  but  unknown  in  the  com- 
merce of  this  country  and  of  Europe.  A  considerable  quantity  of  camphor,  said  to 
be  identical  with  the  officinal,  was  a  few  years  since  obtained  upon  the  Tenaaserim 
Coast,  in  Farther  India,  by  subliming  the  tops  of  an  annual  plant,  abundant  in  that 
regioD,  and  thought  to  be  a  species  of  Blumia.  This  product,  however,  does  not 
ooear  in  general  commerce.  (^A.  J.  P.,  xvL  56.)    The  Bev.  Mr.  Mason,  an  American 
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missionary  in  Barmah,  states  that  the  ChiDese  settlers  fnfbrmed  bim  that  the  same 
plant  abounds  in  China,  and  that  camphor  is  procured  from  it  there.  (^Proe,  Acad, 
Nat,  Sci  Phila.,  1851,  p.  201.)  The  following  obsenrattoos  apply  to  the  officinal 
camphor. 

Gen,  Ch.  For  characters  of  genus  Cinnamon,  see  Cinnamomum.  The  genus 
Camphora  as  separated  by  Nees  departs  from  the  characters  there  given,  in  the  eeg- 
ments  of  the  perianth  being  completely  deciduous,  and  falling  off  completely,  leaving 
the  berry  resting  upon  the  somewhat  enlarged  cup-shaped  or  disk-shaped,  entire, 
or  slightly  serrate  base  or  tube. 

Camphora  qfficinarum.  Nees,  Laurin.  88 ;  Carson,  lUust.  of  Med.  Bat.  ii.  29, 
pi.  xxiv. — Laurus  Camphora.  Willd.  Sp.  Plant,  ii.  478. — Cinnamomum  Camphora. 
B.  &  T.  222.  The  camphor-tree  is  an  evergreen  of  considerable  size,  having  the 
aspect  of  the  linden,  with  a  trunk  straight  below,  but  divided  above  into  many 
branches,  which  are  covered  with  a  smooth,  greenish  bark.  Its  leaves,  which  stand 
alternately  upon  long  footstalks,  are  ovate-lanceolate,  entire,  smooth  and  shining, 
ribbed,  of  a  bright  yellowbh  green  color  on  their  upper  surface,  paler  on  the  under, 
and  two  or  three  inches  in  length.  The  flowers  are  small,  white,  pedioelled,  and 
collected  in  clusters,  which  are  supported  by  long  axillary  peduncles.  The  fruit  is 
a  red  berry,  resembling  that  of  the  cinnamon.  The  tree  is  a  native  of  China,  Japan, 
and  other  parts  of  eastern  Asia.  It  has  been  introduced  into  the  botanical  gar. 
dens  of  Europe,  and  is  occasionally  met  with  in  our  own  conservatories.* 

The  leaves  have  when  bruised  the  odor  of  camphor,  which  is  diffused  through 
all  parts  of  the  plant,  and  is  obtained  from  the  root,  trunk,  and  branches  by  subli- 
mation. The  process  is  not  precisely  the  same  in  all  places.  The  following  is  said 
to  be  the  one  pursued  in  Japan.t  The  parts  mentioned,  particularly  the  roots  and 
smaller  branches,  are  cut  into  chips,  which  are  placed  with  a  little  water  in  large 
iron  vessels,  surmounted  by  earthen  capitals,  furnished  with  a  lining  of  rice-straw. 
A  moderate  heat  is  then  applied,  and  the  camphor,  volatilized  by  the  steam,  rises 
into  the  capital,  where  it  is  condensed  upon  the  straw.  In  China  the  comminuted 
plant  is  said  to  be  first  boiled  with  water  until  the  camphor  adheres  to  the  stick  used 
m  stirring,  when  the  strained  liquor  is  allowed  to  cool ;  and  the  camphor  which  con- 
cketes,  being  alternated  with  layers  of  earth,  is  submitted  to  sublimation.  In  the 
island  of  Formosa,  where  the  camphor-tree  abounds,  the  chips  are  heated  in  a  rough 
still.  This  is  usually  composed  of  a  furnace  surmounted  with  a  trough  or  similar 
rude  vessel,  which  is  protected  by  clay.  In  this  reservoir  the  chips  are  placed,  with 
water  upon  them,  and  a  perforated  board  luted  upon  the  top ;  on  this  are  set  eaathen 
pots.  A  fire  having  been  lighted,  steam  rises  through  the  chips  and  carries  the  cam- 
phor with  it  to  deposit  it  in  the  pots.  The  crude  camphor  is  taken  to  the  towns 
in  baskets  and  then  put  into  large  vats,  with  holes  in  the  bottom,  through  which 
an  oil  escapes  called  camphor-oil^  much  used  by  the  Chinese  for  medical  purposes. 
It  is  said  that  of  recent  vears  hydraulic  pressure  is  laigely  substituted  for  drainage, 
and  that  the  camphor,  thus  drained,  is  packed  in  bags  and  exported.  (P.  J.  TV., 
Dec.  1863,  p.  280.) 

Commercial  History.  Camphor,  in  the  crude  state,  is  brought  to  this  country 
chiefly  from  Canton.  It  comes  also  from  Batavia,  Singapore,  Calcutta,  and  fre- 
quently from  London.  All  of  it  is  probably  derived  originally  from  China  and  Japao. 
Two  commercial  varieties  are  found  in  the  market  The  cheapest  and  most  abundant 
is  the  Chinese  camphor,  most  of  which  is  produced  in  the  island  of  Formosa,  and 
thence  taken  to  Canton.  It  comes  in  chests  lined  with  lead,  each  containing  aboat 
130  pounds.  It  is  in  small  grains  or  granular  masses,  of  a  dirty- white  color,  and 
frequently  mixed  with  impurities.  It  has  occurred  in  commerce  adulterated  with 
chloride  of  ammonium.     The  other  variety  is  variously  called  Japan,  DutcK,  or  tub 

*  The  oamphor-tree  sometimei  attains  a  great  age  and  an  enormous  siie.  A  tree  eeea  by  KSmpfer, 
in  Japan,  in  1691|  with  a  trunk  36  feet  in  oircumferenoe,  was  in  the  rear  1826  described  by  Siebold 
as  having  a  oircumferenoe  of  50  feet  (Japan  at  it  wat  and  it,  by  n.  Hildreth.  Boston,  1855,  p 
337.)  Dr.  Geo.  B.  Wood  saw  a  large  tree  growing  in  the  open  air  at  Naples,  and  had  no  doubt  that 
it  might  be  readily  and  perhaps  prpfltably  oultivated  in  the  southern  parts  of  our  own  eoantrj^ 
and  especially  in  California. 

t  For  detailed  deeeription,  see  P.J.  7V.y«T.  167;  alM^  ^^^*  ^-  P'  ^'9  l^H  P«  ^'S- 
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camphor,  the  first  name  being  derived  from  the  place  of  its  origin,  the  second  from 
the  people  throogh  whom  it  was  introduced  into  commerce,  and  the  third  from  the 
recipient  in  which  it  is  often  contained.  It  has  usually  come  from  Batavia,  to  which 
port  it  was  taken  from  Japan.  Like  the  former  yariety,  it  is  in  grains  or  granular 
masses ;  but  the  grains  are  larger  and  of  a  pinkish  color,  and  there  are  fewer  impu- 
rities, so  that  it  yields  a  larger  product  when  refined. 

Crude  camphor,  as  brought  from  the  East,  is  never  found  in  the  shop  of  the 
apothecary.  It  must  be  refined  before  it  can  be  used  for  medicinal  purposes.  The 
process  for  refining  camphor  was  first  practised  in  Europe  by  the  Venetians,  who 
probably  derived  it  from  the  Chinese.  It  was  afterwards  transferred  to  the  Dutch, 
who  long  enjoyed  a  monopoly  of  this  business ;  and  it  is  only  within  a  few  years 
that  the  process  has  been  generally  known.  It  is  now  practised  largely  in  this 
country,  and  the  camphor  refined  in  our  domestic  establishments  is  equal  to  any 
formerly  imported.  Crude  camphor  is  mixed  with  about  one-fiflieth  of  quicklime, 
and  exposed,  in  an  iron  vessel  placed  in  a  sand-bath,  to  a  gradually  increasing  heat, 
by  which  it  b  melted,  and  ultimately  converted  into  vapor,  which  condenses  in  a 
suitable  recipient*  Befined  in  this  manner,  it  is  usually  in  the  form  of  large  cir- 
cular cakes,  one  or  two  inches  thick,  slightly  convex  on  one  side  and  concave  on  the 
other,  and  perforated  in  the  centre. 

Properties.  "  In  white,  translucent  masses  of  a  tough  consistence  and  crystal- 
line structure,  readily  pulverizable  in  the  presence  of  a  little  alcohol,  ether,  or  chloro- 
form. It  has  the  sp.  gr.  0-990-0-995,  melts  at  175°  C.  (347°  F.),  boils  at  206°  C. 
(401°  F.),  sublimes  without  residue,  and  bums  with  a  luminous,  smoky  flame.  It 
has  a  penetrating  odor,  and  a  pungent  taste,  dissolves  readily  in  alcohol,  ether,  chloro- 
form, disulphide  of  carbon,  bensin,  fixed  and  volatile  oils,  and  is  sparingly  soluble  in 
water."  ILS.  Camphor  has  a  peculiar,  strong,  penetrating,  fragrant  odor;  and  a 
bitter,  pungent  taste,  with  a  slight  sense  of  coolness.  It  is  beautifully  white 'and 
pellucid,  somewhat  unctuous  to  the  touch,  brittle,  and  yet  possessed  of  a  tenacity 
which  renders  its  reduction  to  a  fine  powder  very  difficult,  unless  its  cohesion  be 
overcome  by  the  addition  of  a  minute  proportion  of  alcohol,  ether,  chloroform, 
glycerin,  essential  or  fatty  oil,  or  other  volatile  liquid  for  which  it  has  an  affinity. 
It  may  be  obtained  in  powder  by  pulverizing  with  an  equal  weight  of  sugar,  by 
precipitating  the  tincture  with  water,  or  by  grating  and  afterwards  sifting  it,f  or 
better  yet,  by  sublimation.  The  fracture  of  camphor  is  shining,  and  its  texture  crys- 
talline. Its  sp.  gr.  varies  from  0*9857  to  0-996.  When  thrown  in  small  fragments 
upon  water,  it  assumes  singular  circulatory  movements,  which  cease  upon  the  addi- 

*  We  »re  informed  that  the  proeew  u  oondacted  in  the  following  manner  in  lome  of  the  labora- 
toriet  of  Philadelphia.  The  Tesseb  in  which  the  camphor  it  put  are  of  ca«t-ironi  circular,  from  12 
to  16  inches  or  more  in  diameter,  and  i  inches  deep,  with  perpendicular  sides,  and  a  ledge  at  top, 
«n  which  the  coyer  rests.  This  convists  of  sheet-iron,  with  a  hole  through  the  centre  about  an  inch 
in  diameter,  over  which  a  small  hollow  cone  of  sheet-iron  is  placed  loosely.  The  crude  camphor 
mixed  with  the  lime,  the  object  of  which  is  said  to  be  to  combine  with  the  moisture  present,  which 
interferee  with  the  due  solidification  of  the  camphor  vapor,  is  placed  in  the  iron  vessels  described, 
•f  which  from  20  to  60  are  arranged  in  a  long  sand-bath.  Heat  is  then  applied  until  the  camphor 
■MltS)  after  which  it  is  kept  as  nearlj  uniform  as  possible,  so  that  the  vaporation  may  take  place 
rc^nlarlj,  without  violent  ebullition.  The  vapor  condenses  on  the  lower  surface  of  the  lid ;  and 
flBLx«  is  taken,  by  the  occasional  removal  of  the  iron  cone,  and  clearing  of  the  opening  by  means  of 
a  Imife^  to  allow  the  escape  of  any  accidental  excess  of  the  vapor.  They  who  desire  to  see  minute 
derails  as  to  the  mode  of  refining  camphor  practised  in  France,  are  referred  to  an  article  by  M. 
Bmile  Perret,  pharmaeian  at  Moret,  in  the  Jowm  d€.  Pharm,  et  cU  Chimie  (F6v.  1808,  p.  124). 

t  Bui  the  powder  thus  formed  is  apt  to  aggregate  on  keeping.  To  obviate  this  it  is  recommended 
to  rob  It  up  with  a  minute  proportion  of  carbonate  of  magnesium,  from  1 0  to  20  grains  to  the  ounce ; 
or,  as  suggested  by  the  late  Mr.  Henry  F.  Fish,  of  New  York,  by  pouring  an  alcoholic  solution  of 
camphor  into  water  in  which  carbonate  of  magnesium  is  suspended ;  the  proportion  employed  being 
IS  ooaees  of  camphor  to  a  drachm  of  the  carl^nate,  suspenaed  In  a  gallon  of  water.  Tne  powder  is 
allawed  to  settle  on  a  filter.  {A,J»  P.,  Nov.  1870,  p.  606.)  Another  method  of  accomplishing  the 
•Bsie  objeet,  proposed  by  Mr.  John  C.  Lowd,  is  to  sublime  camphor  from  a  retort  into  a  large  cham- 
ber, and  collect  the  powder.  {lb%d.f  March,  1872,  p.  112.) 

WiUiam  F.  Simes,  of  Philadelphia,  sublimes  camphor  on  a  conMderable  scale  as  a  preliminary 
yreeess  in  making  compressed  camphor.  His  apparatus  consists  of  a  retort,  which  is  connected 
with  a  large  cooling  chamber,  in  which  are  board  partitions  with  openings  alternately  above  and 
below,  for  the  purpose  of  compelling  the  camphor  vapor  to  pass  over  a  circuitous  route  and  come 
in  eontaet  with  the  cool  air,  which  condenses  it  in  very  small  particles.  These  collect  upon  the 
bottom  and  sides,  and  it  forms,  after  sifUng,  a  very  uniform  powder.  For  Airther  details  and 
iBprovements  in  this  apparatus,  see  N,  B.,  1882,  p.  167. 
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lion  of  a  drop  of  c:! ;  and  this  property  baa  been  applied  to  the  detection  of  grease 
in  liquids,  a  very  small  proportion  of  which  is  sufficient  to  prevent  the  moTementa. 
Its  Yolatilitj  is  so  great  that,  even  at  ordinary  temperatures,  it  is  wholly  diaaipated 
if  left  exposed  to  the  air.  When  it  is  confined  in  bottles,  the  vapor  condenses  on 
the  inner  sur&ce,  and,  in  large  bottles  partially  filled,  sometimes  forms,  after  loi^ 
standing,  larcre  and  beautiful  crystals.  It  melts  at  175^  G.  (347"^  F.),  boils  at  204^ 
C.  (399*2^  F.),  and,  in  close  vessels,  sublimes  unchanged.  When  allowed  to  con- 
crete slowly  from  the  state  of  vapor,  it  assumes  the  form  of  hexagonal  plates.  It 
is  not  altered  by  air  and  light.  It  readily  takes  fire,  burning  with  a  brilliant  flame, 
with  much  smoke,  and  without  residue.  Water  triturated  with  camphor  dissolves, 
according  to  Berzelius,  not  more  than  1000th  part ;  which,  however,  is  suffioaent  to 
impart  a  decided  odor  and  taste  to  the  solvent.  By  the  intervention  of  sugar  or 
magnesia,  a  much  larger  proportion  is  dissolved.  (See  Aqua  Camphorst,^  Carbonic 
acid  increases  the  solvent  power  of  water,  as  also  does  the  spirit  of  nitrous  ether. 
Ordinary  alcohol  will  take  up  75  per  cent,  of  its  weight  of  camphor,  which  is  pre- 
cipitated upon  the  addition  of  water.  Berzelius  states  that  100  parts  of  alcohol,  of 
the  sp.  gr.  0-806,  dissolve  120  parts  at  10""  C.  (50"^  F.).  It  is  soluble  without  change 
ID  ether,  the  volatile  and  fixed  oik,  strong  acetic  acid,  and  diluted  mineral  acids, 
and  is  extremely  soluble  in  chloroform.  Nitric  acid  on  prolonged  boiling  with  cam- 
phor oxidizes  it  into  eamphoric  add^  ^i^\fii,i  ><^d  eamphwranic  actd,  G^H^O^. 
Schwanert's  camphrennic  acid,  Gj^Hj^O,,,  is,  according  to  Kaohler,  a  mixture  of  these 
two.  Sulphuric  acid  in  the  proportion  of  ten  parts  to  one  gives,  when  heated  with 
camphor,  an  oil  isomeric  with  camphor,  boiling  at  200^  G.  (392^  F.),  and  yielding  a 
solid  camphor  when  distilled  repeatedly  over  solid  caustic  potash.  Sulphuric  acid 
in  the  proportion  of  four  to  one  gives  with  camphor,  according  to  Ghautard,  a  volatile 
product  which  he  calls  camphrene,  and  to  which  Schwanert  gives  the  formula 
(\Hj4O.  Kachler  (Ann.  Ch,  und  Pharm,,  164,  p.  90)  considers,  however,  that  cam- 
phrene  is  only  pJiarone  (a  condensation  product  of  acetone)  with  slight  impurities. 
Alcoholic  potash  solution  heated  with  camphor  gives  a  derivative  called  camphoHc 
acid,  G.oH„0,,  a  white  solid,  fusing  at  OS^'  G.  (203''  F.),  and  boiling  at  2&0<'  G. 
(482^  F.).  Kesins  unite  with  it,  forming  a  soft  tenacious  mass,  in  which  the  odor 
of  the  camphor  is  sometimes  almost  extinguished,  and  frequently  diminished ;  and 
a  similar  softening  effect  results  when  it  is  triturated  with  the  concrete  oils.*  Ex- 
posed to  a  strong  heat,  in  close  vessels,  camphor  is  resolved  into  carbonie  add  gas 
and  hydrocarbons,  among  which  cymd  is  especially  to  be  recognized. 

Gamphor,  G^^Hj^O,  and  borneol,  G^^H^^O,!  ^re  classified  together  as  belonging  to 

*  As  this  property  of  oMnpbor  may  have  a  bearing,  ii^urioiitly  or  otherwise,  on  pharmaeentieal 
prooeeses,  it  is  desirable  that  the  operator,  as  well  as  presoriber,  should  be  aware  of  the  degree  of 
effect  produced  by  different  resinoas  substances  which  may  be  mixed  with  it.  M.  Planehe  has 
found  that  mixtures,  formed  by  triturating  powdered  camphor  with  powdered  drttgim't  bloody 
guaiaCf  cuaf&tida,  and  galbanuMf  assume,  and  preserve  indennitely  the  pllular  eoasisteaee;  with 
bennoin,  tolm,  amnMniac,  and  mattic,  though  at  first  of  a  pilular  consistence,  afterwards  b«com«  aoft 
by  exposure  to  the  air ;  with  so^apeiiiiiii  and  cmimS,  assume  a  permanently  semi-liquid  fonn ;  with 
oUbanumf  opopanaa,  gamboge,  evphorbium,  biUUiumf  mgrrkf  and  amber ,  remain  pulverulent  tiiottgh 
somewhat  grumous ;  and  with  taeamahaCf  reein  ofjaUxp,  eandarae,  and  rminoid  matter  of  einekomtty 
preserve  the  form  of  powder  indefinitely.  The  same  experimenter  observed  that  camphor  )om>  its 
odor  entirely  when  mixed  with  tua/etidOf  galbanum,  eagapenumf  animif  and  tolu  /  retains  a  feeble 
odor  with  drtxgon'e  blood,  olibanum,  maetie,  ^eiisote,  opopanaXf  taeamakaCf  guaiae,  and  ammemimo  ; 
while  with  the  other  resinous  substanoes  above  mentioned,  it  either  has  its  odor  in sr eased,  or  i«- 
tains  it  without  material  change.  {Joum,  de  Pharm.,  xxiv.  226.) 

In  mixing  camphor  with  other  subetanees  in  the  form  of  powder,  It  is  best  to  first  pulverise  tho 
camphor  with  the  aid  of  a  little  alcohol,  then  to  pulverise  the  other  substances  together,  and  lastly 
to  mix  the  two  powders  gently;  mueh  rubbing  with  the  pestle  having  the  efieet  of  oonsolldattBg 
the  granules  of  the  oampnor.  {Procter.) 

f  Sumatra  Camphor.  Borneo  Gamphor.  Ihyobalanope  Camphor.  Baroe  Camphor.  B&rmaoi.  It 
has  long  been  known  that  a  variety  of  camphor  is  produoed  in  the  islands  of  Sumaitra  and  BoriMOy  by 
a  forest  tree,  which  remained  until  a  reeent  period  undetermined.  It  was  at  length,  however,  ^^ 
scribed  by  Golebrook,  and  is  now  recognised  in  systematic  works  as  Dr^baUmope  CbeipAorv,  or  1>. 
oromoftea.  It  is  a  very  large  tree,  often  exceeding  one  hundred  IM  in  height,  wHh  a  tnnk  six  or 
seven  feet  in  diameter,  and  ranking  among  the  tallest  and  largest  trees  to  India.*  It  k  fi>aad  in  8«> 


*fior  a pertleuler  description  of  this  tree,  see  a  paper  by  Dr.  W.  II.  De  TriMe,  of  L»dsB,  In  Ibe  A.  J.  P. 
(zxlT.  8S9),  teken  ftom  Hooker*!  Journal  of  Botany.  In  thta  paper  It  It  stated  on  the  authority  of  Dr.  Juagbmba, 
who  witDcsied  the  proceM  of  coUectluu,  that  tbe  camphor  to  deposited  la  Tory  mall  foaaUtles^  In  mianta  Aa- 
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the  group  called  in  general  camplwny  and  which  occur  with  the  terpenes  or  etiseDtial 
oils,  C^^H^i  and  are  to  he  coDsidered  as  oxidation  products  of  these  latter. 

Bomeoris  an  alcohol,  jielding  compound  ethers  when  heated  to  about  200^  C. 
(392^  F.)  with  organic  acids.  It  is  a  secondary  alcohol,  and  therefore  contains  the 
group  GH.OH  linked  to  a  more  complex  group.  Secondary  alcohols  by  oxidation 
yield  ketones^  by  the  change  of  the  CH.OH  group  to  CO.  Common  camphor  bears 
this  relation  to  borneol,  and  is  therefore  considered  as  a  ketone,  although  not  capable 
of  being  formed  directly  from  bomeol.  The  action  of  metallic  sodium,  however, 
upon  common  camphor,  C.^Ej,0,  gives  us  borneol,  CioH.gO. 

Oenuiue  camphor  is  saia  to  be  sometimes  adulterated  with  the  artificial,  which  may 
be  detected  by  the  action  of  ammonia  upon  its  alcoholic  solutioD,  causing  a  flocculent 
precipitate,  which  does  not  redissolve,  and  the  quantity  of  which  is  proportionate  to 
that  of  the  artificial  product  in  any  mixture  of  the  two.  {A.  J.  P.,  xxxiv.  189.) 
As  a  means  of  distinguishing  from  the  artificial  camphor  resulting  from  the  re> 
action  between  the  oil  of  turpentine  and  hydrochloric  acid,  Mr.  J.  W.  Bailey 
recommends  that  a  drop  of  alcohol,  holding  a  little  of  the  camphor  to  be  tested 
in  solution,  be  allowed  to  evaporate  on  the  slide  of  a  microscope.  The  crystals 
then  formed  produced  with  polarized  light  beautiful  colors,  if  of  natural  camphor, 
but  not  if  of  the  artificial.  {Nisuet  Repertorium,  xvL  763,  1867.) 

matra  and  Bomeo,  and  is  abundant  on  the  north-weet  coast  of  the  former  island.  The  camphor  exists 
ineoDcreie  masses,  which  occupy  longitudinal  cavities  or  fissures  in  the  heart  of  the  tree,  from  a  foot 
to  a  foot  and  »  half  lone,  at  certain  distances  apart.  The  younger  trees  are  generally  less  productive 
than  the  old.  The  only  method  of  ascertaining  whether  a  tree  contains  camphor  is  by  incision. 
A  party  proceed  through  the  forest,  wounding  the  trees,  till  they  find  one  which  will  answer  their 
|rarpoM;  and  hundreds  may  be  examined  before  this  object  is  attained.  When  discoTcred,  the  tree 
18  felled  and  cut  into  logs,  which  are  then  »plit,  and  the  camphor  removed  by  means  of  sharp-pointed 
instnunents.     It  is  stat^  that  the  masses  are  sometimes  as  thick  as  a  man's  arm ;  and  toat  the 

Product  of  a  middling-sised  tree  is  nearly  eleven  pounds;  of  a  large  one  double  that  quantity, 
he  trees  which  have  been  wounded  and  left  standing  often  produce  camphor  seven  or  eight  years 
afterwards.  Mrs.  Ida  Pfeifier  states,  in  her  Second  Journey  round  the  World  (Am.  ed.,  p.  183),  that 
the  camphor  if  also  found  in  a  concrete  state  under  the  bark,  and  is  swept  down  With  long  brooms. 
The  Dryobalanops  yields  also  a  fragrant  straw-colored  liquid,  called  in  the  Bast  Indies  otl  of  earn* 
pkor,  and  highly  valoed  as  an  external  application  in  rheumatism  and  other  painful  affections.  It 
is  said  to  be  found  in  trees  too  young  to  produce  camphor,  and  is  supposed  to  constitute  the  first 
stage  in  the  development  of  this  substance ;  as  it  occupies  the  cavities  in  the  trunk  which  are  after- 
wards filled  with  the  camphor.  It  has  been  stated  to  nold  a  large  portion  of  this  principle  in  solu- 
tion ;  and  to  yield  an  inferior  variety  by  artificial  concretion ;  but  this  was  not  true  of  a  specimen 
in  the  poesession  of  Dr.  Christison.  A  specimen  examined  by  Professor  Procter  deposited  a  small 
quantity  of  the  camphor  at  a  temperature  near  the  sero  of  Fahrenheit.  By  the  action  of  nitric 
add,  it  may  be  combined  with  oxygen,  and  converted  into  camphor  of  the  same  character  as  that 
deposited  by  refrigeration.  The  whole  tree  is  pervaded  more  or  less  by  the  camphor  or  the  oil. 
The  wood  retains  a  fragrant  smell,  and,  being  on  this  aocount  less  liable  to  the  attacks  of  insectf>, 
is  highly  esteemed  for  carpenrter'i  work.  The  camphor-wood  chests,  occasionally  brought  to  this 
eoontry  from  the  East  Indus,  are  probably  made  out  of  the  wood  of  the  Dryobalanops. 

Borneo  camphor  is  also  produced  in  Johore,  a  province  of  the  Malay  peninsula,  where  it  is  sold 
in  four  qualities.  The  first  is  composed  of  trann»rent  crystals,  generally  a  quarter  of  an  inch  and 
upwards  in  length  ;  the  second  of  Drown  crystals,  inferior  in  sise ;  the  third  of  powdery  coherent 
and  slightly  colored  grayish  crystals,  which  resemble  Japanese  camphor;  the  fourth  quality  is 
brownish,  pulverulent,  and  looks  like  sea-shore  sand.  (See  P.  J,  Tr,,  xvii.  796.) 

It  has  been  supposed  that  this  variety  of  camphor  is  occasionally  brought  into  the  markets  of 
Europe  and  America ;  but  this  is  a  mistake ;  as  tne  whole  produce  of  the  islands  is  engrossed  by 
Che  Cninese,  by  whom  it  is  so  highly  valued  that  it  commands  at  Canton,  according  to  Mr.  Craw- 
ford, serenty-eight  times,  according  to  Mr.  Reeves,  one  hundred  times  the  price  of  ordinary  cam^ 
phor.  A  specimen  which  was  sent  to  the  late  Prof.  Joseph  Carson  from  Canton  as  a  curiosity, 
IS  in  tabular  plates  of  the  siie  of  a  finger  nail  or  smaller,  of  a  foliaoeous  crystalline  texture,  white, 
somewhat  translucent,  of  an  odor  analogous  to  that  of  common  camphor,  and  yet  decidedly  distinct, 
and  less  agreeable.  It  has  also  a  camphorous  taste.  It  is  more  compact  and  brittle  than  ordinary 
camphor ;  and,  though  the  pieces  will  often  fioat  for  a  time  when  thrown  on  water,  yet  they  sink 
when  thoroughly  moistened,  and  deprived  of  adhering  air.  According  to  Dr.  Christison,  its  sp.  gr. 
Is  1  -009.  It  is  easily  pulverised  without  the  addition  of  alcohol.  It  is,  moreover,  much  less  disposed 
to  rise  in  vapor,  and  to  condense  on  the  inside  of  the  bottle  containing  it;  indeed,  its  value  in  China 
is  largely  dependent  upon  its  being  less  volatile  than  the  ordinary  camphor,  and  hence  preferable  for 
embalming  purposes.*  Like  ordinary  camphor,  it  is  ftisible,  very  slightly  soluble  in  water,  and 
freelj  aolnble  in  alcohol  and  in  ether.     Its  formula  is  CioUisO. 


,  between  the  fibres,  fttqn  which  It  is  scraped  off  by  small  splinters  of  wood,  or  by  the  nail ;  and  the  thick- 
and  oldest  trees  seldtmi  yield  mors  than  two  ounces.    This  aooouut  as  to  the  productiveness  of  the  tree 
tflfeni  graitly  firom  that  of  Colebrook,  as  stated  in  the  note  above. 

*  Tbe  statemeat  that  Bwneo  camphor  iMver  oystalUxes  on  the  side  of  the  bottle  or  Jar  in  which  It  is  kept 
to  be  Incorrect.  (P.  J.  2V.,  xv.  796,  894.) 
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Xedioal  Properties  and  TTses.  Camphor  does  not  seem  to  have  been  knowD 
to  the  ancient  Greeks  and  Komaus.  Europe  probably  derived  it  from  the  Arabians, 
by  whom  it  was  employed  as  a  refrigerant.  Much  difference  of  opinion  has  pre- 
vailed as  to  its  mode  of  action  \  some  maintaining  its  immediate  sedative  influence, 
others  considering  it  as  a  direct  and  decided  stimulant.  Its  operation  appears  to 
be  primarily  and  chiefly  directed  to  the  cerebral  and  nervous  systems  ;  and  the  cir- 
culation, though  usually  affected  to  a  greater  or  less  extent,  is  probably  involved, 
for  the  most  part,  through  the  brain.  It  acts,  also,  to  a  certain  extent,  as  a  direct 
irritant  of  the  mucous  membranes  with  which  it  is  brought  into  contact,  and  may 
thus  in  some  measure  secondarily  excite  the  pulse.  The  effects  of  the  medicine 
vary  with  the  quantity  administered.  In  moderate  doses  it  produces,  in  health, 
mental  exhilaration,  increased  heat  of  skin,  and  occasional  diaphoresis.  The  pulse 
is  usually  increased  in  fulness,  but  little,  if  at  all,  in  force  or  frequency.  Ac- 
cording to  the  experiments  of  certain  Italian  physicians,  it  has  a  tendency  to  the 
urinary  and  genital  organs,  producing  a  burning  sensation  along  the  urethra,  and 
exciting  voluptuous  dreams  (JV.  Am,  Med.  and  Surg.  Joum.^  ix.  442) ;  and  these 
experiments  have  been  confirmed  by  the  observations  of  Dr.  Reynolds  in  a  case  of 
poisoning  by  camphor  (Brit.  Am.  Journ.  of  Med.,  June,  1846).  Cullen,  however, 
states  that  he  has  employed  it  fifty  times,  even  in  large  doses,  without  having  ever 
observed  any  effect  upon  the  urinary  passages.  By  many  it  is  believed  to  calm 
irritation  of  the  urinary  and  genital  apparatus,  and  to  possess  antaphrodisiac  prop- 
erties. In  its  primary  operation  it  allays  nervous  disorder,  quiets  restlessness,  and 
produces  a  general  placidity  of  feeling,  and  is  thus  highly  useful  in  certain  forms 
of  disease  attended  with  derangement  of  the  nervous  functions.  In  larger  doses,  it 
displays  a  more  decided  action  on  the  brain,  producing  more  or  less  giddiness  and 
mental  confusion,  with  a  disposition  to  sleep  ;  and  in  morbid  states  of  the  system, 
relieving  pain,  and  allaying  spasmodic  action.  In  immoderate  doses  it  occasions 
nausea,  vomiting,  anxiety,  faintness,  vertigo,  delirium,  insensibility,  coma,  and  con- 
vulsions, which  may  end  in  death.  The  pulse,  under  these  circumstances,  b  at  first 
reduced  in  frequency  and  force  (Alexander,  Experimental  Essays,  p.  227)  ;  but,  as 
the  action  advances,  it  sometimes  happens  that  symptoms  of  strong  sanguineoos 
determination  to  the  head  become  evident  in  the  flushed  countenance,  inflamed  and 
fiery  eyes,  and  highly  excited  pulse.  (Quartn.)  In  three  oases  of  poisoning  by 
camphor,  reported  by  Schaaf,  of  Strasburg,  the  symptoms  produced  were  violent 
and  incessant  convulsions,  paleness  and  coolness  of  the  surface,  vomiting  and  fre- 
quent micturition,  and  finally  stupor  or  coma.  The  patients  were  children,  and  the 
youngest,  a  girl  of  about  eighteen  months,  died  from  the  effects  of  the  poison,  of 
which  she  took  about  ten  grains.  {Monthly  Journ.  of  Med.  ScLy  Oct.  1850,  p.  377.) 
There  can  be  no  doubt  that  camphor  is  absorbed ;  as  its  odor  is  observed  in  the 
breath  and  perspiration,  and  according  to  Dr.  Reynolds,  in  the  urine  also,  though 
the  contrary  has  been  asserted. 

By  its  moderately  stimulating  powers,  its  diaphoretic  tendency,  and  its  influence 
over  the  nervous  system,  camphor  is  adapted  to  the  treatment  of  diseases  of  a  typhoid 
character,  which  combine,  with  the  enfeebled  condition  of  the  system,  a  frequent 
irritated  pulse,  a  dry  skiu,  and  much  nervous  derangement,  indicated  by  restlessness, 
watchfulness,  tremors,  subsultus,  and  low  muttering  delirium.  It  is  not,  however, 
at  present  much  used  in  serious  disease,  but  is  very  extensively  employed  in  various 
functional  nervous  disorders,  such  as  hysteria,  dysmenorrh(ea,genersd  nervousness, 
and  even  in  nymphomania.  It  is  much  used  in  diarrhoea,  in  flatulence,  spasmodic 
eolic,  etc.,  as  a  local  stimulant  to  the  alimentary  canal.  In  some  of  these  cases, 
advantage  may  be  derived  from  combining  it  with  opium.  Camphor  has  also  been 
employed  internally  to  allay  the  strangury  produced  by  cantharides. 

It  is  much  used  locally  as  an  anodyne,  dissolved  in  alcohol,  oil,  or  acetie  aoid,  aod 
frequently  combined  with  laudanum.  In  rheumatic  and  gouty  affections,  and  various 
internal  spasmodic  and  inflammatory  complaints,  it  often  yields  relief  in  this  way. 
The  ardor  urinss  of  gonorrhoea  may  be  alleviated  by  injecting  an  oleaginous  solutioD 
sf  camphor  into  the  urethra ;  and  the  tenesmus  from  ascarides  and  dysentery,  by 
administering  the  same  solution  in  the  form  of  enema.    Twenty  or  thirty  grains  of 
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eamphoT,  added  to  a  poaltioe,  and  applied  to  the  periDeum,  dlay  the  ohordee  which 
IB  a  painful  attendant  upon  gonorrhoea.  Its  vapor  haa  been  inhaled  into  the  lungs 
with  benefit  in  aathma  and  Bpasmodio  cough ;  and  a  lump  of  it  held  to  the  nose  is 
said  to  relieve  corysa.  It  has  been  employed  for  the  same  purpose,  and  for  nervous 
headaohe,  in  the  form  of  powder  snuffed  up  the  nostrils.  It  enters  into  the  compo- 
sition of  certain  tooth-powders. 

Camphor  may  be  given  in  substance,  in  the  form  of  bolus  or  pill,  or  diffused  in 
water  by  trituration  with  various  substances.  The  form  of  pill  is  objectionable  ;  as 
in  this  state  the  camphor  is  with  difficulty  dissolved  in  the  gastric  liquor,  and,  floating 
oo  the  top,  is  apt  to  excite  nausea,  or  pain  and  uneasiness  at  the  upper  orifice  of  the 
stomach.  Orfila  states  that,  when  given  in  the  solid  form,  it  is  capable  of  producing 
olceration  in  the  gastric  mucous  membrane.  The  emulsion  b  almost  always  pre- 
ferred. This  is  made  by  rubbing  up  the  camphor  with  loaf  sugar,  gum  arable,  and 
water ;  and  the  suspension  will  De  rendered  more  complete  and  permanent  by  the 
addition  of  a  little  myrrh.  Milk  is  sometimes  used  as  a  vehicle,  but  is  objectionable, 
from  its  liability  to  become  speedily  sour.  The  aqueous  solution  is  often  employed 
where  only  a  slight  impression  is  desired.  For  this  purpose,  the  Aqua  Oamphorm 
of  the  U.  S.  Pharmacopcdia  is  preferable  to  the  solution  made  by  simply  pouring 
boiling  water  upon  a  lump  of  camphor,  which  is  sometimes  prescribed  under  the 
name  of  camphor  tea.  When  chloroform  is  not  inadmissible,  an  elegant  preparation 
may  be  made  by  dissolving  camphor  in  that  liquid,  in  the  proportion  of  two  drachms 
of  the  former  to  a  fluidrachm  of  the  latter,  and  then  mixing  the  solution  with  water 
by  the  intervention  of  the  yolk  of  an  egg. 

The  medium  dose  of  camphor  is  from  five  to  ten  grains  (0'33-0'65  6m.) ;  but, 
to  meet  various  indications,  it  may  be  diminished  to  a  single  grai«^  (0*065  Gm.)  or 
increased  to  a  scruple  (1*3  Gm.).  The  injurious  effects  of  an  overdose  are  said  to 
be  best  counteracted,  afler  clearing  out  the  stomach,  by  the  use  of  opium. 

Off,  Prep.  Aqua  Camphorsd  ;  Linimentum  Camphorae ;  Spiritus  CamphorsD ; 
Linimentum  Belladonnse ;  Linimentum  Saponis ;  Linimentum  Saponis  Clompositum ; 
Mistura  Chloroformi ;  Pulvis  Morphinse  Compositus  ;  Tinctura  Opii  Oamphorata. 

Off.  Prep.  Br.  Aqua  CamphoraB ;  Linimentum  Aconiti ;  Linimentum  Belladon* 
nae ;  Linimentum  Camphorae ;  Linimentum  Camphoras  Gompositum ;  Linimentum 
Chloroformi ;  Linimentum  Uydrargyri ;  Linimentum  Opii ;  Linimentum  Saponis ; 
Linimentum  Sinapis  Gompositum ;  Linimentum  Terebinthinao ;  Linimentum  Tere- 
binthinsB  Aoeticum  ;  Spiritus  Gamphorsd ;  Tinctura  Camphoras  Gomposita ;  Unguen- 
tum  Hydrargyri  Gompositum. 

CAMPHORA  MONOBROMATA.   U.  8.    Mmdn-omated  Camphor, 

C|0  Hi6  Br  O;  230*8«        (GlM'PH^B^  hON-Q-BBO-MA'TA.)  Cio  His  Br  Os;  230*8. 

Bromated  Camphor,  Brominated  Camphofi  Brom-oamphor;  Gampbre  monobrom^,  Fr.;  Mono< 
brom  Camphor,  O. 

This  substance  was  discovered  in  1861  by  Th.  Swarts,  who  prepared  it  by  heat- 
ing bibromide  of  camphor  in  a  sealed  tube  to  100^  G.  It  may  also  be  made  by 
heating  for  three  hours  in  a  sealed  tube,  with  the  water-bath,  bromine  and  camphor 
in  the  proper  chemical  proportions.  The  crystalline  mass  is  washed  with  water,  re- 
crystallized  firom  alcohol  afler  treatment  with  animal  charcoal,  washed  with  an  aloo- 
b<^c  solution  of  potassa,  then  with  much  water,  and  finally  recrystallized  from  a 
mixture  of  alcohol  and  ether.  It  is  very  easy  to  prepare  the  monobromide  on  a 
small  scale  in  this  way.  There  is,  however,  at  all  times  a  very  great  pressure  upon 
the  inside  of  the  tube,  and  the  attempt  to  practise  the  method  upon  a  large  scale  is 
very  apt  to  result  in  shattering  the  tubes.  This  has  led  to  numerous  experimentei 
as  to  the  best  method  of  preparing  it.  Prof.  Maisch  (A.  J.  P.,  1872,  p.  339)  in- 
troduces 4  ox.  bromine  gradually  into  a  retort,  in  which  13  oz.  camphor  have  been 
peviously  phioed.  In  15  or  20  minutes  a  brisk  reaction  will  commence.  When 
this  subsides,  8  or  9  oi.  more  bromine  are  to  be  poured  in,  in  four  portions,  waiting 
after  each  addition  until  the  reaction  ceases.  The  liquid  in  the  retort  is  now  to  be 
heated  to  about  132^  G.  (270°  F.),  then  cooled,  and  sufficient  petroleum  benzin 
added  to  dissolve  the  erystalline  mass.    The  crystals  which  are  formed  on  cooling 
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may  be  purified  by  reorystallisation  from  bensiD  or  hot  alcohol.  Yarious  modifica- 
tions of  this  process  have  been  proposed.  Prof.  J.  U.  Lloyd  {A.  J,  P.,  April,  1875) 
directs  the  addition  of  water  to  the  camphor  and  bromine  in  the  retort,  and  boils 
the  mixture  for  two  hours,  or  until  all  of  the  water  is  ervaporated.  Then  the  con- 
tents are  poured  into  a  dish  and  treated  with  warm  alcohol,  and  allowed  to  crystal- 
lize, the  mother-liquor  drained  off  and  recrystallized  from  hot  alcohol.  0.  0.  Keller 
(^Schtoeiz.  Wockmseh,/,  Pharm,,  1880,  p.  50)  uses  chloroform  (instead  of  water,  as 
proposed  by  Prof.  Lloyd)  with  the  camphor  and  bromine,  and  washes  the  crystals 
with  absolute  alcohol,  crystallising;  them  finally  from  an  ethereal  solution.  300 
parts  of  camphor  yield  340  parts  monobromated  camphor.^ 

Properties.  "  Colorless,  prismatic  needles  or  scales,  permanent  in  the  ur  and 
unaffected  by  light,  having  a  mild,  camphoraoeous  odor  and  taste,  and  a  neutral  re- 
action. Almost  insoluble  in  water ;  freely  soluble  in  alcohol,  ether,  chloroform,  hot 
benzin,  and  fixed  oils ;  slightly  soluble  in  glycerin.  When  heated.  Monobromated 
Camphor  slowly  volatilizes ;  at  65^  C.  (149^  F.)  it  melts,  and  may  be  sublimed  at 
a  slightly  higher  temperature.  At  274^  C.  (525^  F.)  it  boils  and  is  completely  vola- 
tilized with  partial  decomposition.  If  boiled  with  test-solution  of  nitrate  of  silver, 
it  is  decomposed  and  yields  bromide  of  silver,  amounting  to  81*2  per  cent,  of  the 
weight  of  Monobromated  Camphor  taken.  It  is  soluble,  without  decomposition,  in 
cold,  concentrated  sulphuric  acid,  and  will  again  separate  unaltered,  if  the  solution 
be  poured  into  water."  IL  S. 

Medical  Properties.  It  was  first  proposed  as  a  medidne  by  Professor  Deneffe, 
and  has  been  usecl  by  various  practitioners  as  a  nervous  sedative  in  delirium  tremens, 
hysteria,  convulsive  irritation  of  teething,  sleeplessness,  etc.  According  to  the  ex- 
periments of  Dr.  Boumeville  {Le  Progrhs  Midicaly  1874)  and  of  Dr.  Lawson  (  The 
Practitioner,  Aug.  1874),  it  produces  in  mammals  muscular  weakness,  passing  into 
paralysis,  very  decided  progressive  reduction  of  temperature,  decrease  in  the  respi- 
ration rate,  sleep  passing  into  stupor,  and  finally  death.  Dr.  Boumeville  states  that 
the  vessels  of  the  ear  and  eyelids  in  the  rabbit  are  contracted.  Its  therapeutic  action 
resembles,  but  is  not  identical  with,  that  of  other  bromides;  in  the  experience  of  Dr. 
H.  C.  Wood,  it  has  seemed  to  be  of  especial  value  in  spermatorrhoea.  It  is  not 
safe  to  give  it  too  freely,  as  in  some  cases  its  ingestion  has  been  followed  by  epi« 
leptiform  convulsions.  The  dose  of  it  is  5  grains  (*33  Gm.),*}*  given  in  pill  or  emul- 
sion, and  repeated  every  hour  tor  2  or  3  doses  if  necessary.  The  emulsion  may  be 
made  by  dissolving  it  in  six  times  its  weight  of  expressed  oil  of  almonds,  and  theo 
forming  an  emulsion  with  gum  and  water  in  the  usual  manner. 

CANELL^  CORTEX.  Br.   Ocmlla  Bark 

(O^-NfiL'LiB  OOB'TiX.) 

Canella,  U,  S,,  1870;  Canelle  blanohe,  Fr.;  Weisser  Zimmt,  Canell,  WeiBaor  GaDd,  O.;  CaBofla 
bianoa,  /t./  Canela  blanca^  Sp. 

^^  The  bark  of  Canella  alba,  Murray ^  deprived  of  its  corky  layer  and  dried."  Br. 

Cen,  Ch,  Calyx  three-lobed.  Petals  five.  Anthers  sixteen,  adhering  to  an  uroeo- 
late  nectary.  Berry  one-celled  with  two  or  four  seeds.  WHld.  (JVeU.  Ord.  Canel- 
lacese.) 

Canella  alba.  Willd.  Sp.  Plant.  iL  851 ;  Carson,  Illust  of  Med.  Bot.  i.  24,  pL 
16]  B.  and  T.  26.  This  is  the  only  species  of  the  genus.  It  is  an  erect  tree, 
rising  sometimes  to  the  height  of  fifty  feet,  branching  only  at  the  top,  and  covered 
with  a  whitish  bark,  by  which  it  is  easily  distinguished  from  other  trees  in  the  woods 
where  it  grows.  The  leaves  are  alternate,  petiolate,  oblong,  obtuse,  entire,  of  a  dark 
green  color,  thick  and  shining  like  those  of  the  laurel,  and  of  a  similar  odor.    The 

*  CUorinaUd  OampKor  (doHuCI.O),  the  counterpart  of  monobromated  oamphor,  has  been  itndied 
physiologioallj  by  F.  Perrenot  under  the  name  of  OUorure  de  Campkre  ( Tkiae,  Lyon,  1SS6).  H« 
finds  that  it  is  not  poisoaooii,  bat  has  distinct  antiseptio  properties,  and  reeommends«it  aa  ambiti- 
tnte  for  iodoform  and  other  antiseptics  when  ulcerated  surfaces  necNi  a  stimulant  dressing. 

t  Elixir  of  Monobromated  Camphor  is  proposed  by  Munday  {P.  J.  Tr.^  Maroh  3, 1877).  Mono- 
bromated eamphor  3  parts,  alcohol  (90  per  cent.)  120  parts,  orange-flower  water  80  parts,  glyeerin 
100  parts.  Mix  the  alcohol  and  glycerin;  dissolve  the  monobromated  eamphor  by  the  use  of  a 
gentle  heat,  and  add  the  orange-flower  water.    It  contains  1  per  oent.  of  monobromated  eamphor. 


iowen  «n  smdl,  of  ■  riolet  oolor,  and  grow  in  dtuten  npon  dlvidad  footsUlka,  at 
the  extremities  of  the  branobee.  The  frait  is  ui  obloag  beny,  oontuniDf;  one,  two, 
«  three  black,  sbining  seeds. 


Canella  aUia  is  a  native  of  Florida,  the 

Bahama  Islands,  and  also  of  Jamuca  and 

other  West  India  islands.    The  b«rl:of  the 

bnnohea,  which  is  the  part  employed  in 

medicine,  is  loosened  and  deprived  of  its 

epidermis  bj  beating.   After  removal  from 

the  tree  it  ia  dried  in  the  shade.    It  comes 

to   ns  in   pieces  partiollj   or  completely 

quilled,  ooMsioiially  somewhat  twisted,  of 

Tarioua  siue,  from  a  few  inches  to  two  feet 

in  length,  from  half  a  lioe  to  two  or  even 

Tiuwene  iKtiuii.  three  lines  in  thickness,  and,  in  the  quill, 

from  half  an  inch  to  an  inch  and  a  half  in 

diameter.    It  enters  commerce  solely  fnm  the  Bahamas,  where  it  is  known  as  oinnS' 

BMn  bark,  or  as  white  wood  bark. 

Properties,  Oanella  is  of  a  pale  oranf^  yellow  oc^r  eztcrDally,  yellowish  white 
on  the  inner  surface,  with  an  aromatic  odor  somewhat  resembling  that  of  cloves, 
and  a  warm,  bitterish,  very  paogeat  taste.  It  is  brittle,  breaking  with  a  short  frac- 
ture, and  yielding,  when  pulverised,  a  yellowish  while  powder.  Boiling  water  ex- 
tracts nearly  one-fonrth  of  its  weight;  but  the  infuuon,  thongh  bitter,  has  compara- 
tively little  of  the  warmth  and  pungency  of  the  bark.  It  yields  all  its  virtues  to 
alcohol,  forming  a  bright  yellow  tincmre,  which  is  rendered  milky  by  the  addition 
of  water.  By  distillation  with  water  it  affords  a  lai^  proportion  of  a  yellow  or  red* 
dish,  {ragrant.  and  very  acrid  volatile  oil.  It  contains,  moreover,  according  to  the 
analyeis  of  HM.  Petrol  and  Robinet,  mannite,  a  peculiar  veiy  bitter  extractive, 
resin,  gum,  starch,  albumen,  and  various  saline  substances.  Meyers  and  Reiche  ob- 
tained twdve  drachms  of  the  volatile  oil  trom  ten  pounds  of  the  bark.  They  found 
it  to  oonsist  of  four  different  oils,  the  first  being  identical  with  the  eugenol  or  eugenic 
acid  of  oil  of  cloves ;  the  second  is  closely  allied  to  the  chief  constituent  of  oajcput 
ml ;  tile  other  oils  require  farther  examination.  The  bark  yielded  to  Fiilokiger  0'71 
per  cent,  of  oil.  Meyers  and  Reiche  also  obtained  8  per  cent,  of  nanaite  and  6  per 
cent,  of  ash,  chiefly  oalcinm  carbonate.  (^Phamacoffraph.,  2d  ed.,  p.  7&.)  Canella 
has  been  sometimes  oonfoaeded  with  Winter's  bark,  from  which,  however,  it  differs 
both  in  sebsible  properties  and  ocmposition.  (See  WitUera.)  Hr.  John  P.  Frey 
found  by  proximate  aoalysis  the  following  constituents :  volatile  oil,  1-28  per  oent. ; 
lesin,  8-2  per  cent. ;  mannit,  8  per  cent. ;  ash,  8-9  per  cent ;  also  starch,  bitter  prin- 
ciple, albumen,  and  oellulose.  {A.  J.  P.,  1884,  p.  1.) 

Kedleal  PropertiM  and  TTsei.  Canella  is  poBsessed  of  the  ordinary  properties 
of  the  aromatics,  acting  as  a  local  stimalant  and  gentle  tooio,  and  prodociog  upon 
the  stomach  a  warming  cordial  efiect,  which  renders  it  nseful  as  an  addition  to  tonio 
or  purgative  medicines,  in  debilitated  states  of  the  digestive  organs.    It  is  scsroelj 
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ever  prescribed  except  in  combination.    In  the  West  Indies  it  is  emplojed  by  the 
negroes  as  a  condiment,  and  has  some  reputation  as  an  antiscorbutic. 
Of.  Frep.  Br.  Vinum  Rhei. 

CANNABIS  AMERICANA.  American  Cdnnabis. 

(CXN'N^-BIS  j^-MftB-I-CA'NA.) 

<<  Cannabis  sativa,  Linn^  {Nat.  Ord.  Urticaceso,  Cannabine»),  grown  in  the 
Southern  United  States,  and  collected  while  flowering."   U,  S. 

Amerioaii  Hemp,  U.  S,  1870 ;  Chanvre  am^rioain,  Fr,;  Amerikaniflcfaer  Hanf,  0. 

CANNABIS  INDICA.  U.S.,  Br.    Indian  Cannabis. 

(GlN'NVBlS   iNDf-G^.) 

"  The  flowering  tops  of  the  female  plant  of  Cannabis  sativa,  Linn^  {Nat.  Ord. 
Urticacesd,  CannabinesQ),  grown  in  the  East  Indies."  U.  S.  *'  The  dried  flowering  or 
fruiting  tops  of  the  female  plants  of  Cannabis  sativa ;  grown  in  India,  and  from  which 
the  resin  has  not  been  removed.   It  is  known  in  India  as  Gunjah  or  Ganga."  Br, 

Hemp,  Indian  Hemp;  Herba  Cannabis  Indies,  P.O.;  Change  Indien,  Fr.j  Indiscber  Hanf,  0. 

Oen.  Ch.  Male.  Oulyx  five- parted.  Stamens  five.  Female.  Calyx  one-leaved, 
rolled  up.     Styles  two.  Lindley. 

Cannabis  sativa.  Linn.  Sp.  Plant.  1457  ;  Griffith,  Med.  Bot.  p.  572 ;  B.  and  T. 
231.  Hemp  is  an  annual  plant,  from  four  to  eight  feet  or  more  m  height,  with  an 
erect,  branchinfr,  angular  stem.  The  leaves  are  alternate  or  opposite,  on  long,  lax 
footstalks,  rough ish,  and  digitate,  with  linear-lanceolate,  serrated  s^ments.  The 
stipules  are  subulate.  The  flowers  are  axillary ;  the  male  in  long,  branched,  droop- 
ing racemes ;  the  female  in  erect,  simple  spikes.  The  stamens  are  five,  with  long 
pendulous  anthers ;  the  pistils  two,  with  long,  filiform,  glandular  stigmas.  The  fruit 
is  ovate  and  one-seeded.  The  whole  plant  is  covered  with  a  fine  pubescence,  scarcely 
visible  to  the  naked  eye,  and  is  somewhat  viscid  to  the  touch.  The  hemp  plant  of 
India,  from  which  the  drug  is  derived,  has  been  considered  by  some  as  a  distinct 
species,  and  named  Cannabis  Indica  ;  but  the  most  observant  botanists,  upon  com- 
paring it  with  our  cultivated  plant,  have  been  unable  to  discover  any  specific  differ- 
ence. It  is  now,  therefore,  regarded  merely  as  a  variety,  and  is  distinguished  by  the 
epithet  Indica.  Dr.  Pereira  states  that,  in  the  female  plant,  the  flowers  are  some- 
what more  crowded  than  in  the  common  hemp ;  but  that  the  male  plants  in  the  two 
varieties  are  in  all  respects  the  same. 

The  American  and  true  Indian  hemp  are  respectively  described  as  follows  in  the 
present  edition  U.  S.  P. 

*'  Stem  about  six  feet  (2  m.)  high,  rough ;  leaves  opposite  below,  alternate  above, 
petiolate,  digitate;  the  leaflets  linear-lanceolate,  serrate;  dioecious,  the  staminate 
flowers  in  pedunculate  clusters  forming  compound  racemes ;  the  pistillate  flowers 
axillary,  sessile  and  bracteate ;  odor  heavy ;  taste  bitter,  slightly  acrid."  U.  & 

*'  Branching,  compressed,  brittle,  about  two  inches  (5  cm.)  long,  with  a  few 
digitate  leaves,  having  linear-lanceolate  leaflets,  and  numerous,  sheathing,  pointed 
bracts,  each  containing  two  small,  pistUlate  flowers,  sometimes  with  the  nearly  ripe 
fruit,  the  whole  more  or  less  agglutinated  with  a  resinous  exudation.  It  has  a 
brownish  color,  a  peculiar,  narcotic  odor,  and  a  slightly  acrid  taste."  U.  S. 

C.  sativa  is  a  native  of  the  Caucasus,  Persia,  and  the  hilly  r^ons  in  the  north 
of  India.  It  is  cultivated  in  many  parts  of  Europe  and  Asia,  and  largely  in  our 
Western  States.  It  is  from  the  Indian  variety  exclusively  that  the  medicine  was 
formerly  obtained ;  the  heat  of  the  climate  in  Hindoetan  apparently  favoring  the 
development  of  its  active  principle.*     Dr.  H.  C.  Wood  having  obtained  a  pared 

*  On  a  visit  to  the  botanical  garden  of  Edinburgh,  in  the  aatumn  of  1860,  Dr.  George  B.  Wood 
paw  a  full-grown  specimen  of  Ckmnabit  tativay  and  was  surprised  to  find  that  it  was  only  about  four 
feet  high,  had  little  or  no  odor,  and  was  scarcely  adhesive  when  handled.  If  this  is  the  general 
character  of  the  hemp  plant  in  the  north  of  Europe,  it  is  not  surprising  that  it  should  be  destitute 
of  the  medicinal  properties  of  the  Indian  plant.  In  Philadelphia,  the  plant  attains  a  height  usii> 
allv  of  six  or  eisht  feet,  has  a  decided  narcotic  odor,  and  exudes  so  much  of  its  peculiar  resin  as 
to  be  very  adhesive  to  the  fingers.  On  this  occasion  Dr.  Christison  informed  Dr.  Oeo.  B.  Wood, 
from  information  he  had  received  from  India,  that  the  plant  there  cultivated  in  the  hot  plains  does 
not  yield  hashish  satisfkotorily ;  but  that  this  product  is  ohiefly  if  not  exclusively  obtained  from  it 
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of  the  male  plant  from  Kentacky,  made  an  alooboYic  extract  of  the  leaves  and  tops, 
and,  vpon  trying  it  on  the  system,  fonnd  it  effective  in  less  than  a  grain,  and,  hav- 
ing inadvertentlv  taken  too  large  a  dose,  experienced  effects  which  left  no  doubt  of 
the  powers  of  the  medicine,  and  of  the  identity  of  its  influence  with  that  of  the 
Indian  plant  How  iar  the  female  tops  might  have  the  same  effect  is  left  uncertain  ; 
but,  if  we  are  to  judge  from  analogy  with  the  Indian  plant,  they  would  be  preferable 
to  the  male.  {Proc,  Am,  Philog,  Soe.,  vol.  xi.  p.  226.)  The  results  obtained  by  Dr. 
Wood  were  so  decisive  that,  at  the  1870  revision  of  our  Pharmacopoeia,  the  Ameri- 
can plant  and  an  extract  were  introduced  into  the  materia  medica  catalogue ;  but 
none  of  the  extract  has  been  made  for  commercial  purposes,  and  in  the  present 
Pharmacopoeia,  Extractum  Cannabis  Americanae  has  been  dropped. 

The  seeds,  though  not  now  officinal,  have  been  used  in  medicine.  They  are  about 
the  eighth  of  an  inch  long,  roundish-ovate,  somewhat  compressed,  of  a  shining  ash- 
gray  color,  and  of  a  disagreeable,  oily,  sweetish  taste.  They  yield  by  expression 
about  20  per  cent,  of  a  fixed  oil,  which  has  the  drying  property,  and  is  used  in 
tbe  arts.  They  contain  also  uncrystallisable  sugar  and  albumen,  and  when  rubbed 
with  water  form  an  emulsion,  which  may  be  used  advantageously  in  inflammations 
of  the  mucous  membranes,  though  without  narcotic  properties.  They  are  much 
used  as  food  for  birds,  which  are  fond  of  them.  They  are  generally  believed  to  be 
in  no  d^;ree  poisonous ;  but  M.  Michaud  relates  the  case  of  a  child,  in  which  seri- 
ous symptoms  of  narcotic  poisoning  occurred  after  taking  a  certain  quantity  of  them. 
It  is  probable  that  some  of  the  fruit  eaten  by  the  child  was  unripe ;  as,  in  this  state, 
it  would  be  more  likely  to  partake  of  the  peculiar  qualities  of  the  plant  itself. 
QAimuatre  de  TUrap,^  1860,  p.  159.) 

In  Hindostan,  Persia,  and  other  parts  of  the  East-,  hemp  has  long  been  habitually 
employed  as  an  intoxicating  agent.  The  parts  used  are  the  tope  of  the  plant,  and 
a  resinous  product  obtained  ftt>m  it.  The  plant  is  cut  after  flowering,  and  formed 
into  bundles  from  two  to  four  feet  long  by  three  inches  in  diameter,  which  are  sold 
in  the  bazaars  under  the  name  of  gimjah.  The  hashish  of  the  Arabs  is  essentially 
the  same.  The  name  ban^  is  given  to  a  mixture  of  the  larger  leaves  and  capsules 
without  the  stems.  There  is  on  the  surface  of  the  plant  a  resinous  exudation  to 
which  it  owes  its  clammy  feel.  Men  clothed  in  leather  run  through  the  hemp  fields, 
brushing  forcibly  against  the  plants,  and  thus  separating  the  resin,  which  is  subse* 
quently  scraped  from  their  dress,  and  formed  into  balls.  These  are  called  ehurrus. 
In  these  different  states  of  preparation,  the  hemp  is  smoked  like  tobacco,  with  which 
it  is  said  to  be  ftequendy  mixed.  An  infusion  or  decoction  of  the  plant  is  also 
sometimes  used  as  an  exhilarating  drink. 

The  imported  medicincU  resin  or  extract  of  hemp,  directed  by  the  U.  S.  Pharma- 
copoeia of  1860,  is  made  by  evaporating  a  tincture  of  the  dried  tope.  Dr.  0*Shaugh* 
nessy  directs  it  to  be  prepared  by  boiling  the  tops  of  the  gunjah  in  aloohol  until  all 
the  resin  is  dissolved,  and  evaporating  to  dryness  by  means  of  a  water-bath.  Mr. 
Robertson,  of  the  Calcutta  Medical  Coll^,  prepares  it  by  passing  the  vapor  of 
boiling  alcohol  from  the  boiler  of  a  still  into  the  dried  plant  contained  in  a  convenient 
leoeptacle,  and  evaporating  the  condensed  liquor  by  a  heat  not  exceeding  65*6^  C. 
(150^  F.).  The  Messrs.  Smith,  of  Edinburgh,  obtained  a  purer  resin  by  the  follow- 
ing process.  Bruised  gunjah  is  digested,  first  in  successive  portions  of  warm  water, 
till  tbe  expressed  liquid  comes  away  colorless ;  and  afterwards,  for  two  days  with  a 
moderate  heat,  in  a  solution  of  carbonate  of  sodium,  containing  one  part  of  the  salt  for 
two  of  the  dried  herb.  It  is  then  expressed,  washed,  dried,  and  exhausted  by  percola- 
tion with  alcohol.  The  tincture,  after  being  agitated  with  milk  of  lime  containing 
one  port  of  the  earth  for  twelve  of  the  gunjah  used,  is  filtered ;  the  lime  is  precipi- 
tated by  sulphuric  add ;  the  filtered  liquor  is  agitated  with  animal  charcoal,  and 
apdn  filtered ;  most  of  the  alcohol  is  distilled  off,  and  to  the  residue  twice  its  weight 

IB  the  hillj  regions.  He  said,  moreoreri  thai  the  story  of  the  natWes  mnning  throogh  the  hemp 
Selds  and  eolleeting  the  resin  on  their  olothing,  fh>ni  whioh  it  is  afterwards  soraped,  is,  if  not  quite 
ntnM^  at  least  apoeryphal.  He  had  been  informed  that  the  real  mode  of  gathering  it  is  to  rah 
the  hemp-tops  between  the  hands,  and,  when  the  palms  and  fingers  are  snfflcientl  j  loaded  with  the 
reeiB,  lo  serape  it  oC  It  is  po«ible^  howerer,  that  dilferent  methods  may  be  followed  in  difTereDl 
koalities. 
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of  water  is  added ;  the  liquor  is  then  allowed  to  evapomte  gndoally ;  and,  finally, 
the  resin  is  washed  with  frah  water  until  it  ceases  to  impart  a  sour  or  bitter  tasta 
to  the  liquid,  and  is  then  dried  in  thin  layers.  Thus  obtained,  it  retains  the  odor 
and  taste  of  the  gunjah,  of  whioh  100  pounds  yield  6  or  7  of  the  extract.  Much 
of  the  commercial  extract  is  very  impufe,  and  is  but  partially  soluble  in  aloohoL 

Under  the  name  of  Eoctrcietum  Oannabis  ParificcUumj  the  U.  S.  Pharmacopoeia 
of  1860  directed  a  preparation  made  by  evaporating  a  tincture  of  the  crude  extract, 
whioh,  from  its  greater  uniformity  of  strength,  was  preferable  for  prescription.  The 
British  Pharmacopoeia  directs  the  Extract  of  Indian  Hemp  to  be  prepared  by 
macerating  an  avoirdupois  pound  of  the  dried  tops  of  the  hemp,  in  coarse  powder, 
in  four  Imperial  pints  of  rectified  spirit,  for  seven  days,  then  expressing,  and  evapo- 
rating to  the  proper  consistence.     From  this  a  tincture  is  ordered  to  be  prepared. 

Properties.  Fresh  hemp  has  a  peculiar  narcotic  odor,  which  is  said  to  be  capable 
of  producing  vertigo,  headache,  and  a  species  of  intoxication.  It  is  much  less  in 
the  dried  tops,  whioh  have  a  foMe  bitterish  taste.  According  to  Dr.  Royle,  ehurrtu 
is  when  pure  of  a  blackish-gray,  blackish-green,  or  dirty  olive  color,  of  a  ftagrant  and 
narcotic  odor,  and  a  slightly  warm,  bitterish,  and  acrid  taste.  Schlesinger  found  in 
the  leaves  a  bitter  substance,  chlorophyll,  green  resinous  extractive,  coloring  matter, 
gummy  extract,  extractive,  albumen,  lignin,  and  salts.  The  plant  also  contains  vola- 
tile oil  in  very  small  proportion,  which  probably  has  narcotic  properties.  The  reun  ob- 
tained by  T.  &  H.  Smith,  of  Edinburgh,  in  1846,  has  been  thought  to  be  the  active 
principle,  and  has  received  the  name  of  oannabtn.  It  is  neutral,  soluble  in  alcohol 
and  ether,  and  separable  from  the  alcoholic  solution  by  water  as  a  white  precipitate. 
Martino  (JV.  Rep,  Pharm.,  4,  p.  529)  obtained  a  resin  fusing  at  68""  C  (154*4''  F.), 
easily  soluble  in  alcohol,  ether,  and  volatile  oils,  difficultly  soluble  in  aqueous  alkalies 
and  acids.  By  oxidation  with  nitric  acid  a  product  is  formed,  oxyccamabin^  ^v^n 
HjO^,  which,  after  purifying,  is  white  and  crystalline.  Preobraschensky  (Phamu  Zeit, 
/.  Ru8$L,  1876,  p.  705)  believes  that  cannabis  Indica  contains  the  alkaloid  nicotine ; 
this  has,  however,  not  been  confirmed,  and  is  hardly  probable,  because  the  physio- 
logical actions  of  the  two  drugs  diflfer  very  greatly.  The  taste  of  cannahin  is  warm, 
bitterish,  acrid,  somewhat  balBamic,  and  its  odor  fragrant,  especially  when  heated. 
From  the  effects  on  the  system  of  the  exhalations  from  fresh  hemp,  it  was  a  veiy 
probable  supposition  that  the  plant  owed  its  medical  properties,  in  part  at  least,  to  a 
volatile  principle.  By  repeated  distillation  of  the  same  portion  of  water  from  rela- 
tively large  quantities  of  hemp  renewed  at  each  distillation,  M.  J.  Personne  obtained 
a  volatile  oil,  of  a  stupefying  odor,  and  an  action  on  the  system  such  as  to  dispose 
him  to  think  that  it  was  the  active  principle  of  the  plant.  As  the  water  distilled 
was  strongly  alkaline,  he  supposed  that  this  volatile  principle  might  be  a  new  alka- 
loid ;  but  the  alkaline  reaction  was  found  to  depend  on  ammonia ;  and  the  liquid 
obtained  proved  to  be  a  volatile  oil,  lighter  than  water,  of  a  deep  amber  color,  a  strong 
smell  of  nemp,  and  composed  of  two  distinct  oils,  one  colorless,  with  the  formula 
CjgH^,  the  other  a  hydride  of  the  first,  C,gH„,  which  was  solid,  and  separates  from 
alcohol  in  plate-like  crystals.  For  the  former  M.  Pereonne  proposes  the  name  of  can- 
nabeM,  When  this  is  inhaled,  or  taken  into  the  stomach,  a  singular  excitement 
is  felt  throughout  the  system,  followed  by  a  depression,  sometimes  amounting  to 
syncope,  with  hallucinations  which  are  generally  disagreeable,  but  an  acdon  on  the 
whole  slighter  and  more  fugitive  than  that  of  the  resin.  Siebold  and  Bradbury 
(  Year-Book  of  Pharmacy^  1881,  p.  453),  by  the  process  for  nicotine,  obtained  can- 
noitntntf  in  the  form  of  a  varnish-like  dry  mass,  which  they  assert  is  an  alkaloid. 
Dr.  Matthew  Hay  believes  that  there  are  several  alkaloids  in  cannabis  Indica,  and 
he  has  obtained  one,  which  he  describes  in  P.  Jl  TV*.,  1883,  p.  998.  Tannate  of 
ecmncUime  is  now  an  article  of  commerce  and  made  by  Merck ;  it  is  asserted  by  Dr. 
Dommiiller  to  have  soporific  effects,  but  Dr.  H.  C.  Wood  has  found  it  to  be  inert 
physiologically.  Bombelon  prepares  pure  cannabine  by  decomposing  the  tannate 
with  oxide  of  sine  and  extracting  the  cannabine  as  a  greenbh-faiown,  non-adhesive 
powder,  which  he  asserts  is  more  reliable  than  the  tannate.  (^Amer.  Drvg,^  1884,  pb 
132.)  The  experiments  of  Warden  and  Weddell  {P,  J.  TV-.,  xv.  574)  stron^y  indl 
Gate,  however,  that  the  active  principle  of  ^mp  has  not  yet  been  isolated. 
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Medical  Propertiei.  Extract  of  hemp  is  a  powerfiil  narcotic,  cauaing  ezbilara- 
tion,  iDtoxicatioD,  delirious  hallaoinations,  and,  in  ica  aubaequent  action,  drowsineas 
and  atnpor,  with  little  effect  upon  the  ciroalation.  It  is  asserted  also  to  act  as  a 
decided  aphrodi«ae,  to  increase  the  appetite,  and  occasionallv  to  induce  the  catalep- 
tic state.  In  overdoses  it  may  produce  poisoDOOS  effects.  In  morbid  states  of  the 
ijBtem,  it  has  been  found  to  cause  sleep,  to  allay  spasm,  to  compose  nervous  disqui* 
etude,  and  to  relieve  pain.  In  these  respects  it  resembles  opium ;  but  it  differs 
from  that  narcotic  in  not  dimioishing  the  appetite,  checking  the  secretions,  or  con- 
stipating th»  bowels.  It  is  much  less  certain  in  its  effects  ;  but  may  sometimes  be 
preferably  employed,  when  opium  is  contraindicated  by  its  nauseating  or  consti- 
pating effects,  or  its  disposition  to  produce  headache,  and  to  check  the  brouchial 
secretion.  The  complaints  in  which  it  has  been  specially  recommended  are  neural- 
gia, gout,  rheumatism,  tetanus,  hydrophobia,  epidemic  cholera,  convulsions,  chorea, 
hj^teria,  mental  depression,  delirium  tiemens,  insaoity,  and  uterine  hemorrhage. 
I^.  Alexander  Chnstison,  of  Edinburgh,  affirms  that  it  has  the  property  of  hasten- 
ing and  iucreasiog  the  contractions  of  the  uterus  in  delivery,  and  has  employed 
it  with  advantage  for  this  purpose.  It  acts  very  quickly,  and  without  anaesthetic 
effect.  It  appears,  however,  to  exert  this  influence  only  in  a  certain  proportion  of 
cases.  (^Ed.  Month,  Joum.  of  Med.  Sci.^  xiii.  117,  and  xv.  124.)  The  strength  of 
the  extract  varies  much  as  found  in  commerce,  and  therefore  no  definite  dose 
can  be  fixed.  When  it  is  of  good  quality,  half  a  grain  or  a  grain  (0'03~0'065  6m.) 
will  affect  the  system.  The  Messrs.  Smith  found  two-thirds  of  a  grain  (0*04  Om.) 
of  their  extract  to  produce  powerful  narcotic  effects.  In  some  instances  it  will  be 
necessary  to  give  as  much  as  ten  or  twelve  grains  (0-6&-0'80  Om.)  of  the  im- 
ported extract ;  and  half  an  ounce  (15*5  Gm.)  of  it  has  been  taken  without  sensible 
effect  The  proper  plan  is  to  begin  with  one-quarter  or  half  a  grain  (O'0 16-0*03 
6m.),  repeated  at  intervals  of  two,  three,  or  four  hours,  and  gradually  increased 
until  its  influence  is  felt,  and  the  strength  of  the  parcel  employed  is  thus  ascertained. 
Afterwards  the  dose  will  be  regulated  by  the  ascertained  strength ;  but,  should  a 
new  parcel  be  employed,  the  same  caution  must  be  observed  as  to  the  commencing 
dose.  A  tincture  is  prepared  by  dissolving  an  ounce  of  the  extract  in  a  pint  (Imp. 
meas.)  of  alcohol.  A  dose  of  this,  equivalent  to  a  grain  of  the  extract,  is  about 
twenty  minims  (1-25  Cc),  or  forty  drops.  Dr.  O^Shaughnessy  gave  ten  drops 
(0-6  C.c.)  every  half  hour  in  cholera,  and  a  fluidrachm  (3*75  Cc)  every  half  hour 
in  tetanus  As  the  resin  is  precipitated  by  water,  the  tincture  should  be  adminis* 
tered  in  mucilage  or  sweetened  water.  Alarming  effects  have  been  produced  by 
overdoses,  and  care  should  be  taken  to  use  only  a  tincture  which  has  been  tested 
carefully,  by  commencing  with  a  small  dose  and  gradually  increasing  it  until  its 
power  is  known. 

Off.  Prep.  Extractum  Cannabis  IndicsB ;  Tinctura  Cannabis  Indies ;  Extractum 
Cannabis  Indicse  Fluidum. 

Off.  Pr^.  Br,  Extractum  Cannabis  Indic» ;  Tinctura  Cannabis  IndicsB. 

CANTHARIS,  U.  8.,  Br.     Oantharidea.    [%inwA  mies.'] 

(gXk'th^-bXs.) 
"Cantharis  vesicatoria.    De  6eer.     (C^Kom,  Insects;  Order,  Coleoptera.)  Can- 
tharides  should  be  kept  in  well-closed  vessels,  containing  a  little  camphor."   U.  & 
"  The  beetle,  Gantharis  vesicatoria,  De  Geer,  dried.**  Br. 

GanthAridea,  P,0.;  Moaon  Hispanicss;  Cantharidea,  Cantharide,  Fr.;  Spanisohe  Fliege,  Kaii« 
fharide,  Canthariden,  O.;  Oantarelie,  /<.;  Cantbaridas,  Sp. 

The  term  CarUharU  was  employed  by  the  ancient  6reek  writers  to  designate  many 
coleopterous  insects  or  beetles.  Linnsdus  gave  the  title  to  a  genus  not  including  the 
officinal  blistering  insect,  and  placed  this  in  the  genus  MeHnSy  which,  however,  has 
been  since  divided  into  several  genera.  6eofirey  made  the  Spanish  fly  (beetle)^  the 
prototype  of  a  new  one  called  Oanthard,  substituting  Oidndela  as  the  title  of  the 
linnsBan  genus.  Fabricius  altered  the  arrangement  of  6eoffrey,  and  substituted 
LyUa  for  Oantkaris  as  the  generic  name.     The  former  was  adopted  by  the  London 

*  A  be9tU  is  to  be  diitinguisbed  from  a  Jly  hj  its  baring  tbe  first  pair  of  winga  oonTOitod  into 
•iTtn^  or  wing-eaaot — ue,,  tbiekened  aod  bardfload  Ibr  proteetion. 
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College,  and  at  one  time  was  in  extensive  use ;  but  the  latter,  having  been  restored 
by  Latreille,  is  now  recognized  in  the  Brkish  and  American  Pharmacopoeias,  and  is 
universally  employed.  By  this  naturalist  the  vesicating  insects  were  grouped  in  a 
small  tribe,  corresponding  very  nearly  with  the  Linnsean  genus  Meloe,  and  distin- 
guished by  the  title  CarUharid^,  This  tribe  he  divided  into  eleven  genera,  among 
which  is  Cantharis.  Two  others  of  these  genera,  Meloe  properly  so  called,  and  My- 
iabriSy  have  been  employed  as  vesicatories.  Mylahris  cichoru  is  thought  to  be  one 
of  the  insects  described  by  Pliny  and  Dioscorides  under  the  name  of  cantharidea, 
and  is  to  this  day  employed  in  Italy,  Greece,  the  Levant,  and  Egypt ;  and  another 
species,  M.  pustulata^  is  used  for  the  same  purpose  in  China.  Mr.  W.  R.  Warner 
has  found  500  parts  of  Jf.  cichorii  to  yield  2*13  parts  of  cantharidin,  which  some- 
what exceeds  the  yield  of  Spanish  flies  (A.  J.  P.,  xxviii.  195)  ;  and  R.  Wolff  has 
obtained  by  ethereal  extraction  more  than  4  parts  of  cantharidin  in  500  of  the 
Lt/tta  aspersa  of  Buenos  Ay  res.  The  M.  cichorii  has  been  recently  imported  to 
some  extent  under  the  name  of  Chinese  blistering  Jfy.  It  is  black,  with  the  pow- 
der blackish  gray  and  free  from  shining  particles.  Meloe  proscarabsetu  and  M. 
mnjalis  have  been  occasionally  substituted  for  cantharides  in  Europe,  and  M.  trtanf 
themse  is  used  in  the  upper  provinces  of  Hindostan.  Several  species  of  Cantharis, 
closely  analogous  in  medical  properties,  are  found  in  various  parts  of  the  world ; 
but  (7.  vesicatoria  is  the  only  one  recognised  as  officinal  in  the  United  States,  Great 
Britain,  and  France.  A  second  species,  G,  vittoUa,  was  introduced  into  our  national 
Pharmacopoeia,  but  has  been  discarded.  Of  this,  and  some  other  indigenous  species, 
notice  will  be  taken  at  the  end  of  this  article.  At  present  we  shall  confine  our  obser- 
vations to  C.  vesicatorta.* 

Cantharis.  C/oMlnsecta.  Orc^r  Coleoptera.  Linn, — /^(im%  Trachelides.  TH&e 
Cantliaridad.  LatreiUe, 

Gen.  Gh,  Tarsi  entire  ;  nails  bifid ;  head  net  produced  into  a  rostrum ;  efytra 
flexible,  covering  the  whole  abdomen,  linear,  semicylindric ;  wings  perfect ;  maxiBm 
with  two  membranous  Icunnise,  the  external  one  acute  within,  subuncinato ;  antennm 
longer  than  the  head  and  thorax,  rectilinear ;  first  joint  largest,  the  second  transverse, 
very  short ;  maxUlary  palpi  larger  at  tip.  {Say.) 

Cantharis  vesicatoria,  Latreille,  Gen,  Orust,  et  Inse*:tj  ii.  p.  220.  This  beetle  ia 
from  six  to  ten  lines  in  length,  by  two  or  three  in  breadth,  and  of  a  beautiful, 
shining,  golden  green  color.  The  head  is  large  and  heart-shaned^  bearing  two  thread- 
like, black,  jointed  feelers;  the  thorax  short  and  quadrilateral ;  the  wing-sheaths  lon^ 
and  flexible,  covering  brownish  membranous  wings.  When  alive,  the  Spanish  flies 
have  a  strong,  penetrating,  fetid  odor,  compared  to  that  of  mice,  by  which  swarms 
of  them  may  be  detected  at  a  considerable  distance.  They  attach  themselves  prefer- 
ably to  certain  trees  and  shrubs,  such  as  the  white  poplar,  privet,  ash,  elder,  and  like, 
upon  the  leaves  of  which  they  feed.  They  abound  most  in  Spain,  Italy,  and  the 
south  of  France,  but  are  found  also  in  all  the  temperate  parts  of  Europe,  and  in  the 
west  of  Asia.  According  to  the  researches  of  Lichtenstein,  the  eggs  are  laid  bj 
the  female  in  the  latter  part  of  June  in  small  cylindrical  holes  made  in  the  ground. 
A  week  later  the  larvae  hatch  out.  They  are  a  millimetre  long,  with  two  long 
caudal  threads,  and  of  a  brown  color.  After  many  efforts,  M.  Lichtenstein  suooeeded 
in  getting  them  to  feed  on  the  honey  contained  in  the  stomach  of  bees.  In  a  few 
days  they  changed  into  milk-white  larvse,  and  about  a  month  after  this  buried 
themselves  in  the  ground,  to  assume  the  chrysalis  stage  and  to  hatch  out  the  following 
spring  as  perfected  beetles.  In  the  wild  state  the  larvae  are  said  to  mount  up  flowers 
and  attach  themselves  to  bees  or  other  hymenopterous  insects ;  carried  by  the  bee 
to  the  hive,  the  larvae  feed  upon  the  young  oees  and  the  honey  and  bee  bread 
stored  up  for  use.  The  beetles  usually  make  their  appearance  in  swarms  upon  the 
trees  in  May  and  June,  when  they  are  collected.  The  time  preferred  for  the  pur- 
pose is  in  the  morning  at  sunrise,  when  they  are  torpid  from  the  oold  of  the  night, 
and  easily  let  go  their  hold.  Persons  with  their  faces  protected  by  masks,  and  their 
hands  with  gloves,  shake  the  trees,  or  beat  them  with  poles ;  and  the  insects  are 

*  Those  who  with  to  investigate  the  snbjeot  of  vesioating  ineeots  generally  are  referred  to  the 
P.  J.  Tr.  (Aug.  2,  lS7i),  also  /Voc.  A.  P.  A.  (1870,  p.  507^ 


PAST  I.  Ocmtharig.  353 

reoehred  u  thej  M  upon  liDen  elotbs  spretd  anderneath.  They  are  then  plunged 
into  yiaegar  diluted  with  water,  or  exposed  in  sieves  to  the  vapor  of  boiling  vinegar, 
and,  having  been  thus  deprived  of  life,  are  dried  either  in  the  sun,  or  in  apartments 
heated  by  stoves.  This  mode  of  killing  the  flies  by  the  steam  of  vinegar  is  as  an- 
cient as  Uie  times  of  Diosoorides  and  Pliny.  In  some  places  they  are  gathered  by 
anoking  Uie  trees  with  burning  brimstone.  It  has  been  proposed  by  M.  Lutrand  to 
destroy  them  by  the  vapor  of  chloroform.  When  perfectly  dry,  they  are  introduced 
into  casks  or  boxes,  lined  with  paper  and  carefViUy  closed,  so  as  to  exclude  as  much 
SB  poasible  the  atmospheric  moisture.  According  to  M.  Neutwich,  the  young  fly 
has  no  vesicating  power  (P.  J,  TV.,  Nov.  and  Deo.,  1870,  p.  365) ;  but  this  is  de- 
nied by  U.  BeanreganL  {lineLy  xv.  873.) 

Gantharides  come  chiefly  from  Spain,  Italy,  Sicily,  and  other  parts  of  the  Mediter- 
ranean. Considerable  quantities  are  also  brought  from  St.  Petersburg,  derived  origi- 
nally, in  all  probability,  from  the  southern  provinces  of  Kussia,  where  the  insect  is 
?eiy  abundant  The  Russian  flies  are  most  esteemed.  They  may  be  distinguished 
by  tbeir  greater  sise,  and  their  color  approaching  to  that  of  copper. 

In  the  United  States  are  several  species  of  Oantharis,  which  have  been  employed 
as  subfititutes  for  C.  veticataria^  and  found  equally  efficient ;  but  none  of  them  are 
now  recognised  by  our  national  Pharmacopoeia ;  even  (7.  vittcUa,  which  was  at  one 
time  offidnaly  having  been  discarded.  This  we  r^ret,  as  it  seems  to  us  that  the 
native  products  of  our  oountiy  should  always  be  encouraged  when  shoj^n  to  be  use- 
ful. We  shall  briefly  notice  all  that  have  been  submitted  to  experiment,  and  found 
to  possess  vesicating  powers. 

1.  Oantharis  vittcLta,  Latreille,  Oen,  Onut,  ei  Insect.;  Durand,  Joum,  of  the  Phil, 
CoL  ofPharm,^  iL  274,  flg.  4.    Thepotaiofy  *  b  rather  smaller  than  C*  vesicatoriaj 
which  it  resembles  in  shape.     Its  length  is  about  six  lines.     The  head  is  light  red, 
with  dark  spots  upon  the  top ;  the  feelers  are  black ;  the  elytra  or  wing-cases  are 
Uack,  with  a  yellow  longitudinal  stripe  in  the  centre,  and  with  a  yellow  margin ;  the 
thorax  is  also  black,  with  three  yellow  lines ;  and  the  abdomen  and  legs,  which  have 
the  same  color,  are  covered  with  a  cinereous  down.     It  inhabits  chiefly  the  potato 
vine,  and  appears  about  the  end  of  July  or  banning  of  August,  in  some  seasons 
veiy  abundantly.  It  is  found  on  the  plant  in  the  morning  and  evening,  but  during  the 
heat  of  the  day  deseends  into  the  soil.    The  insects  are  collected  by  shaking  them 
from  the  plant  into  hot  water;  and  are  afterwards  carefully  dried  in  the  sun.  They  are 
natives  of  the  Middle  and  Southern  States.     This  species  of  Oantharis  was  first  de- 
scribed by  Fabricius  in  the  year  1781,  and  was  introduced  to  the  notice  of  the  pro- 
fession by  Dr.  Isaac  Chapman,  of  Bucks  County,  Pennsylvania,  who  found  it  equal  if 
not  superior  to  the  Spanish  fly  as  a  vesicatory.     The  testimony  of  Dr.  Chapman  has 
been  eorroborated  by  that  of  many  other  practitioners.   It  may  be  applied  to  the  same 
purposes,  treated  in  the  same  manner,  and  given  in  the  same  dose  as  the  foreign 
insect.     Mr.  W.  R.  Warner  obtained  1*99  parts  of  cantharidin  from  500  parts  of 
this  beetle,  but  by  improved  methods  Mr.  Fahnestock  procured  li  per  cent,  of  the 
aetiTe  principkL  (A.  J.  P.,  xxviii.  195 ;  li.  298.)     According  to  the  researches  of 
Prof.  Joe.  Leidy,  the  vesicating  principle  resides  in  the  blood,  the  ^gs,  and  a  peculiar 
fatty  matter  of  certain  accessory  glands  of  the  generative  apparatus.  (^Am.  Jour,  of 
Med,  ScL,  Jan.  1860,  p.  60) ;  whilst  H.  Beauregard  (P.  J,  Tr.,  xv.  873)  found 
that  the  blood,  the  seminal  vesicnles  of  the  male,  the  eggs,  and  all  parts  of  the 
generattve  organs  of  the  female  are  active. 

2.  QuUhcaris  einerea.  Latreille,  G^n.  OruU,  et  Insect. ;  Durand,  Joum,  of  the 
PhiL  OoL  of  PhaTm,y  ii.  274,  fig.  5.  The  a^color  cantharis  dosely  resembles 
the  preceding  species  in  figure  and  site ;  but  difliers  Iron  it  in  ocrfor.  The  elytra 
and  body  are  black,  without  the  yellow  stripes  that  characterise  (7.  mttcOm^  and  are 
entardiy  covered  with  a  short  and  dense  ash-colored  down,  which  conceals  the  proper 
color  of  the  insect  The  feelers  are  bkck,  and  the  first  and  second  joints  aro  very 
huge  in  the  male.  This  species  also  inhabits  the  potato  plant,  and  is  oeeasionally 
fowid  OD  other  plants,  as  the  English  bean  and  wild  indigo.    It  is  a  native  of 

*  Afloording  to  the  rwoarelies  of  L.  DambinskI,  the  Colorado  potato-beetle  (Dwyplwra  decern' 
Umeatm)  oontains  no  eaatharidin.  {A.  J,  P.,  1877,  p.  660.) 
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the  Northern  and  Middle  States.  Illiger  in  1801  diaooyered  its  vesicatiDg  proper* 
ties ;  but  Dr.  Qorham  was  first  to  eall  pablio  attention  particolarij  to  the  sabjeol, 
and  to  the  fact  of  its  equality  in  all  respects  with  the  potato  flj,  in  a  communioatioii 
addressed,  in  the  year  1808,  to  the  Medical  Society  of  Massachusetts. 

3.  Cantharis  marginata,  Latreille,  Gen.  Oruit.  et  Imect,;  Durand,  Jowm,  of  the 
PhU.  Col  of  Pharm.,  ii.  274,  fig.  6.  This  is  somewhat  larger  than  (7.  viitata, 
and  of  a  different  shape.  The  elytra  are  black,  with  the  suture  and  margin  ash- 
colored.  The  head,  thorax,  and  abdomen  are  black,  but  nearly  oovered  with  an 
ash-colored  down ;  and,  on  the  upper  part  of  the  abdomen,  under  the  wings,  are 
two  longitudinal  lines  of  a  bright  clay  color.  The  insect  is  usually  found,  in  the 
latter  part  of  summer,  upon  different  species  of  Clematis,  and  frequents  eapeeially 
the  lower  branches  which  trail  along  the  ground.  Professor  Woodhouse,  of  Phila- 
delphia, first  ascertained  its  vesicating  properties ;  but  it  had  preyiously  been  de- 
scribed by  Fabricius  as  a  native  of  the  Cape  of  Oood  Hope.  Dr.  Harris,  of  Massa- 
chusetts, found  it  as  efficient  as  any  other  species. 

4.  Cantharia  atrata,  Latreille,  Oen,  Onut,  et  Insect,;  Durand,  Joum.  of  the  PhiL 
CoL  of  Pharm,^  ii.  274,  fig.  7.  The  hloLck  eantharu  is  smaller  than  the  indigenous 
species  already  described ;  but  resembles  (7.  margincUa  in  figure.  Its  length  is  only 
four  or  five  lines.  It  is  distinguished  by  its  size,  and  its  uniform  black  color.  It 
frequents  more  especially  the  different  species  of  Aster  and  Solidago,  though  it  is 
found  also  on  f^uneUa  vulgaris^  Avnhrosia  trifiday  and  some  other  plants.  Mr.  Durand 
met  with  considerable  numbers  of  this  insect  near  Philadelphia,  in  the  month  of  Sep- 
tember ;  and  they  continued  to  appear  till  the  middle  of  October.  They  are  oommoa 
in  the  Northern  and  Middle  States,  but  are  not  confined  exclusively  to  this  oountryy 
being  found  also  in  Barbary.  Drs.  Oswood  and  Harris,  of  New  England,  satisfiic- 
torily  ascertained  their  vesicating  powers.  They  are  probably  identical  with  the 
insect  noticed  as  vesicatory  by  Prof.  Woodhouse,  under  the  name  of  MeloU  wiger, 

6.  Ccmtharis  Vulnerata.  Harrison  Allen,  Medical  Zoology ^  1st  ed.,  p.  150.  Dr. 
Geo.  H.  Horn  states  that  this  is  so  abundant  upon  the  Pacific  coast  that  he  has  often 
seen  bushels  of  it  covering  the  ground.  It  has  a  black  body,  an  orange-colored 
head,  sometimes  with  a  broad  black  stripe  down  the  middle,  and  black  wing-caae& 
Dr.  Horn  found  it  medicinally  very  active,  as  was  also  the  less  plentiful  C.  MdmuL 

Several  other  species  have  been  discovered  in  the  United  States,  but  not  yet  prao- 
tically  employed.  Among  these  are  (7.  aenecu^  a  native  of  Pennsylvania,  disooverad 
by  Mr.  Say ;  CpolUue  and  G*  aszeliantts,  inhabiting  the  Southern  States ;  G.  Nut' 
taUi,  a  large  and  beautiful  insect  of  Missouri,  first  noticed  by  Mr.  Nuttall,  and  said 
to  surpass  the  Spanish  fly  in  magnitude  and  splendor ;  and  G  albida,  another  laige 
species,  found  by  Mr.  Say  near  the  Rocky  Mountains.  Of  these,  G.  NuttaOi  {LyUa 
Nattallt,  Say,  Am,  Bniomol.,  i.  9)  bids  fair,  at  some  future  period,  to  be  an  object 
of  importance  in  the  western  section  of  this  country.  The  head  is  of  a  deep  greeoiah 
color,  with  a  red  spot  in  front ;  the  thorax  is  of  a  golden  green  ;  the  elytra  red  or 
golden  purple  and  somewhat  rugose  on  their  outer  surface,  green  and  polished 
beneath ;  the  feet  black ;  the  thighs  blue  or  purplish.  The  exploring  party  under 
Colonel  Long  ascertained  the  vesicating  powers  of  this  insect.  It  was  found  in  the 
plains  of  the  Missouri,  feeding  on  a  scanty  grass.  In  one  spot  it  was  so  numerous 
as  to  be  swept  away  by  bushels,  in  order  that  a  place  might  be  cleared  for  encamp- 
ing. There  are  also  a  number  of  beetles  found  in  the  United  States  which  are 
plentiful  enough  to  be  capable  of  affording  a  commercial  article,  and  whidi  are 
so  closely  allied  to  the  genus  Cantharis  as  to  render  it  probable  that  they  posBosB 
blistering  propertieB.  For  an  account  of  the  more  important,  see  /Voe.  A.  P.  A,, 
1876,  p.  506.  Mr.  J.  O.  Braithwaite  found  the  MylahrU  hifasciata  of  the  Cape  of 
€k>od  Hope  extremely  rich  in  cantharidin,  whilst  its  co-dweller,  M,  lineata,  contaiiied 
but  little.  (P.  J,  Tr,y  xviiL  246.)  Hu^y$  tangvmea,  or  ^^Ghinese  emUharidm^' 
of  the  London  market,  is  not  active.  (J.  Moss,  P.  J,  !7V.,  xvii.  845.) 

Properties.  '^  About  one  inch  (25  mm.)  long,  and  a  quarter  of  an  inch  (6 
mm.)  broad ;  with  filiform  antennas,  blaek  in  the  U]!^r  part,  and  ample,  men- 
branous,  transparent,  brownish  wings ;  elsewhere  of  a  shining,  ooppery-green  eokv ; 
the  powder  is  grayish  brown  and  contaiDS  green,  shining  particles;  odor  stru^ 
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and  disagreeable."  U.S,  Dried  Spanish  flies  preserve  the  form  and  color,  and, 
to  a  certain  extent,  the  disagreeable  odor  of  the  living  insect.  They  have  an 
aerid,  burning,  and  nrinons  taste.  Their  powder  is  of  a  grayish  brown  color,  in- 
terspersed with  shining  green  particles,  which  are  the  fragments  of  the  feet,  head, 
and  wing-eases.  If  kept  perfectly  dry,  in  well-stopped  glass  bottles,  they  retain 
their  activity  for  a  great  length  of  time.  A  portion  which  had  been  preserved  by 
Van  Swieten  for  thirty  years,  in  a  glass  vessel,  was  found  still  to  possess  vesicating 
pmperties.  But,  exposed  to  a  damp  air,  they  qnickly  undergo  putrefaction ;  and 
this  change  takes  place  more  speedily  in  the  powder.  Hence  the  insects  should 
either  be  kept  whole,  and  powdered  as  they  are  wanted  for  use,  or,  if  kept  in  pow- 
der, should  be  well  dried  immediately  after  pulverization,  and  preserved  in  air-tight 
vessels.  They  shonld  never  be  purchased  in  powder,  as,  independently  of  the  con- 
sideralion  just  mentioned,  they  may  in  this  state  be  more  easily  adulterated.  But, 
however  carefully  managed,  cantharides  are  apt  to  be  attacked  by  mites,  which  feed 
on  the  interior  soft  parts  of  the  body,  reducing  them  to  powder,  while  the  hard 
exterior  parts  are  not  affected.  An  idea  was  at  one  time  prevalent  that  the  vesi- 
catiDg  property  of  the  insect  was  not  injured  by  the  worm,  which  was  supposed  to 
devour  only  the  inactive  portion.  But  this  has  been  proved  to  be  a  mistake.  M. 
Farines,  an  apothecary  of  Perpignan,  has  satisfactorily  shown  that,  though  the  hard 
parts  left  by  these  mites  possess  some  vesicating  power,  and  the  powder  produced 
by  them  still  more,  yet  the  sound  flies  are  much  stronger  than  either.  Camphor, 
which  has  been  recommended  as  a  preservative,  does  not  prevent  the  destructive 
agency  of  the  worm.*  It  is  stated  by  M.  Farines  that,  when  the  flies  are  destroyed 
by  the  vapor  of  pyroligneous  acid,  instead  of  common  vinegar,  they  acquire  an  odor 
which  contributes  to  their  preservation.  Cantharides  will  bear  a  very  considerable 
heat  without  losing  the  brilliant  color  of  their  elytra ;  nor  is  this  color  extracted  by 
water,  alcohol,  ether,  or  the  oils ;  so  that  the  powder  might  be  deprived  of  all  its 
active  principle,  and  yet  retain  the  exterior  characters  unaltered.  The  wing-cases 
resist  pntTefaction  for  a  long  time,  and  the  shining  particles  have  been  detected  in 
the  human  stomach  months  ailer  interment  Cantharides  exhausted  by  ether  are 
aometimes  offered  for  sale.  They  are  worthless,  and  are  to  be  distinguished  by  their 
lack  of  substance  and  their  yielding  a  nearly  colorless  ethereal  tincture. 

So  early  as  1778,  Thouvenel  attempted  to  analyze  cantharides,  and  the  attempt 
repeated  by  Dr.  Beanpoil  in  1803 ;  but  no  very  interesting  or  valuable  result 
obtained  till  1810,  when  Robiquet  discovered  in  them  a  crystalline  substance, 
which  proved  to  be  the  vesicating  principle  of  the  insect,  and  received  the  name  of 
eaniharidin.  The  constituents,  according  to  Bobiquet,  are — 1,  a  green  oil,  insoluble 
in  water,  soluble  in  alcohol,  and  inert  as  a  vesicatory;  2,  a  black  matter,  soluble  in 
water,  insoluble  in  alcohol,  and  inert ;  3,  a  yellow  viscid  matter,  soluble  in  water  and 
alcohol,  and  without  vesicating  powers ;  4,  cantharidin  ;  5,  a  fatty  matter,  insoluble 
in  alcohol ;  6,  phosphates  of  calcinm  and  magnesium,  acetic  acid,  and  in  the  fresh 
inaect,  a  small  quantity  of  uric  acid.  Orfila  afterwards  discovered  a  volatile  prin- 
ciple, upon  which  the  fetid  odor  of  the  fly  depends.  It  is  separable  by  distillation 
with  water.  Prof.  Dragendorff  has  found  a  volatile  principle  which  acts  on  the 
ayatem  in  the  same  manner  as  cantharidin.  When  powdered  flies  are  moistened 
with  water  and  distilled,  the  part  which  passes  over,  at  or  below  100^  C.  (212^  F.), 
oontains  this  principle.  (Chem.  News,  May  31,  1867.)  That  the  green  coloring 
matter  is  chlorophyll  seems  to  be  shown  by  the  experiments  of  Pocklington,  who 

*  It  appears  from  the  experiments  of  M.  Niyet  that,  though  eamphor  does  not  preserve  the  entire 
tty  from  the  attacks  of  the  iarvsa  of  the  Anthrentu,  it  actaally  destroys  the  mites  of  the  Cantharis 
so  offceD  foond  in  the  powder,  and  may,  therefore,  be  introdooed  with  advantage,  in  small  lamps, 
into  bottles  containing  powdered  cantharides.  {Joum.  dt  Pharvi.,  xix.  S04.)  Carbonate  of  ammoniam 
baa  also  been  recommended  as  a  presenrative.  Pereira  has  found  that  a  few  drops  of  strong  acetic 
aesdy  added  to  the  flies,  are  very  effectoal.  Among  the  best  means  of  preserving  them,  whether 
whole  or  in  powder,  is  the  application  of  the  process  of  Apert,  which  consists  in  exposing  them, 
for  half  an  hour,  confined  in  glass  bottles,  to  tne  heat  of  boiling  water,  which  destroys  the  eggs  of 
the  izieect,  withont  impairing  the  virtues  of  the  flies.  {Ibid.,  xxii.  246.)  Of  course  the  access  of 
water  to  the  fliee  ihoufd  be  carefully  avoided.  Lntrand  recommends  chloroform  as  the  best  pre- 
aerrati^e  that  he  has  tried.  (Joum,  de  Pharm.,  xviii.  214.)  We  have  little  doubt  that  exposure, 
in  a  oonflned  vessel,  to  the  vapor  of  carbolic  acid,  would  be  a  perfect  protection  against  all  forms. 
•r  isaeetlife. 
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(P.  J.  IV.,  [3]  iii.  p.  681)  found  that  when  cantharides  was  treated  with  alcohol, 
ether,  and  bisulphide  of  carbon,  the  solutions  yielded  absorption  spectra  agreeing 
with  that  of  chlorophyll. 

Cantharidin  is  a  white  substance,  in  the  form  of  crystalline  scales,  of  a  shioiog 
micaceous  appearance,  inodorous,,  tasteless,  almost  insoluble  in  water  and  in  oold 
alcohol,  but  soluble  in  ether,  chloroform,  benzol,  the  oils,  and  in  hot  alcohol  and 
acetic  acid,  which  deposit  it  upon  cooling.'*'  It  fuses  at  210^  G.  (410^  F.),  and  is 
Yolatilizable  by  heat  without  decomposition,  and  its  vapor  oondenses  in  acicukr 
crystals.  As  determined  by  the  experiments  of  Mr.  Wm.  A.  Ouy,  the  subliming 
heat  of  isolated  cantharidin  is  100^  C.  (212°  F.),  or  the  temperature  of  boiling 
water.  (P.  J.  Tr.,  Feb.  1868,  p.  373.)  According  to  MM.  Masing  and  Drageo- 
dorff,  cantharidin,  with  the  composition  CJH^S)^  is  capable  of  combining  with 
water,  and  thus  becomes  cantharidic  acid,  2(C^U^0,.H,0),  or  Cj^Hj^O^,  and  in  this 
state  forms  defiuite  compounds  with  bases,  such  as  2(C(H^0,.llHU)  -f-  H,0,  and 
2(C5H,0,.NaHO)  -f  H,0,  which  are  crrstallizable.  These  may  be  obtained  by 
heating  cantharidin  with  an  alkaline  solution.  (Joum,  de  Pharm,  et  de  Chim.^ 
Jany.  1868,  p.  79.)  Cantharidin  itself  has  been  found  to  combine  like  an  acid  with 
the  salifiable  and  earthy  bases,  forming  soluble  compounds  with  potassium,  sodium, 
and  lithium  hydrates,  salts  of  very  sparing  solubility,  with  baryta,  strontia,  and 
lime,  and,  with  magnesia  a  salt,  which,  though  feebly  soluble  in  water  (100  parts 
of  water  dissolying  only  0*24  of  the  salt)  (see  P,  J.  2V.,  March  13,  1880),  is  much 
more  largely  dissolved  in  cold  than  in  hot  water,  and  in  cold  than  hot  aloohoL  (For 
further  details  concerning  the  relations  of  cantharidin  with  bases,  and  the  prepara* 
tion  of  its  salts,  see  P.  J.  2V.,  Oct.  1873,  n.  282.)  The  most  satisfactory  test  of 
cantharidin  is  its  vesicating  property.  Notwithstanding  the  insolubility  of  this 
principle  in  water  and  cold  alcohol,  the  decoction  and  tincture  of  canthandea  have 
the  medicinal  properties  of  the  insect ;  and  Lewis  ascertained  that  both  the  aque- 
ous and  alcoholic  extracts  acted  as  effectually  in  exciting  vesication  as  the  flies 
themselves,  while  the  residue  was  in  each  case  inert  Cantharidin  consequently 
exists  in  the  insect,  so  combined  with  the  yellow  matter  as  to  be  rendered  soluble 
in  water  and  cold  alcohol.  If,  as  stated  by  K  Dietrich  (1883),  formic  acid  is  present 
in  the  Spanish  fly,  it  is  probable  that  the  solution  of  the  cantharidin  is  due  to  its 
presence.  H.  0.  Greemsh  calls  attention  to  the  fact  that  much  loss  of  cantharidin 
takes  place  in  making  the  various  pharmaceutical  preparations  through  inBuffideoi 
exhaustion  by  the  use  of  the  ordinary  solvents.  He  obtained  0*822  per  cent  of  can- 
tharidin from  exhausted  residues.  Homolka  records  in  Ber,  d.  Uhem,  (?«».,  xix. 
1082,  the  results  of  an  investigation  on  the  chemical  decompositions  of  cantharidin. 

Adulterations.  These  are  not  common.  Occasionally  other  insects  are  added, 
purposely,  or  through  carelessness.  These  may  be  readily  distinguished  by  their 
different  shape  or  color.  Flies  exhausted  of  their  cantharidin  by  ether  are  said  to 
have  been  substituted  for  the  genuine.  An  account  has  been  published  of  consider- 
able quantities  of  variously  colored  glass  beads  having  been  found  in  a  parcel  of  the 
drug  ]  but  this  would  bo  too  coarse  a  fraud  to  be  extensively  practised.  Pereira 
states  that  powdered  flies  are  sometimes  adulterated  with  euphorbium.  According 
to  the  researches  of  Mr.  Fahnestock  (A.  J.  P.,  1879,  p.  298),  age  destroys  the 
activity  of  the  drug  without  of  necessity  impairing  its  physical  appearance. 


*  The  lolubilitieB  of  euitharidin  were  ezAinlned  with  great  oare  by  Profesior  Proeter,  with  tiM 
following  resalta.  It  is  insolable  in  water.  Cold  aloohol  diosolves  it  sligbtly,  bot  aloobol  free^. 
It  is  more  soluble  in  ether,  which  also  dissolves  it  more  freely  hot  than  cold.  Chloroform,  cold  or 
bot,  is  its  best  solvent ;  and  aeetone  ranks  next  to  it  in  this  respect.  Olive  oil«  at  260^  F.,  diaaelvea 
one- twentieth  of  its  weight,  and  oil  of  tarpentine,  boiling  hot,  one-seventieth ;  and  boUi  deposit 
the  greater  portion  on  cooling.  The  olive  oil  solotion  after  deposition  vesicates,  the  terebinthinate 
does  not.  Strong  acetic,  snlphuric,  and  nitric  aoid  dismlre  it,  with  the  aid  of  heat,  and  deporit 
it  unchanged  on  cooling.  It  is  also  dissolved  bj  solutions  of  potassa  and  soda,  and  to  n  imali  ex- 
tent by  a  strong  solution  of  ammonia.  {A,  J.  P.,  zziv.  296.)  Formic  aoid  it  said  to  be  the  beat 
solvent. 

Somewhat  different  results  in  relation  to  the  solubility  of  cantharidin  have  been  obtained  by  M. 
E.  Rowan.  Careful  examination  with  diatilled  water  showed  that,  when  agitated  for  eight  days  at 
ordinary  temperatures  with  pure  cantharidin,  it  was  capable  of  dissolving  0*0260  per  cent.  of'tbaC 
principle;  boiling  water  diasolves  0*207  per  oent.;  boiling  aloohol  (09  TraUes)  2-16S  per  cent. 
{/oum,  de  Pharm.,  Mai,  1873,  p.  400.) 
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The  percentage  of  cantharidin  found  m  cantliandes  fnrnislies  the  best  test  of  their 
nrtaes.  Ptofessor  Procter  suoceeded,  by  means  of  chloroform,  in  isolating  can- 
tharidin with  great  facihtj.  He  treated  the  iliee  with  chloroform  by  percolation, 
displacing  the  last  portion  by  means  of  alcohol,  and  allowing  the  resulting  solution  to 
evaporate  spontaneously.  Cantharidin  is  thus  obtained  in  crystals  mixed  with  the 
green  oil,  the  greater  portion  of  which  may  be  removed  by  bibulous  paper.  The 
residuary  crystals  are  dissolved  in  a  mixture  of  ether  and  alcohol,  which,  by  the 
spontaneous  evaporation  of  the  ether,  yield  the  cantharidin  nearly  pure.  M.  Mor- 
tteox,  having  ascertained  that  cantharidin  is  insoluble  in  bisulphide  of  carbon,  pro- 
posed to  use  this  inid  for  removing  the  fatty  matter  associated  with  the  cantharidin 
crystals  obtained  by  the  use  of  chloroform.  He  employed  the  same  liquid  in  esti- 
mating the  proportion  of  cantharidin,  which  he  found  to  be  about  20  centigrammes 
for  40  grammes  of  the  flies,  or  half  of  one  per  cent.  (Joum.  de  Pharm.  et  de  Chem,, 
3e  B^.,  xlvL  33,  1864.)  Wittstein  obtains  it  by  digesting  coarsely  powdered  flies 
repeatedly  with  water,  straining  through  linen  and  expressing,  allowing  the  liquid 
to  settle  for  a  day,  separating  Che  supernatant  oil,  adding  a  little  wood  charcoal, 
evaporating  to  dryness,  treating  the  residue  with  ether  so  long  ns  the  solution 
afbrds  a  laminated  substance  on  evaporation,  evaporating  the  ethereal  solution, 
treating  the  residue  with  cold  alcohol  of  80  per  cent,  for  one  day  with  frequent 
shaking,  and  finaDy  drying  the  scales.  (See  A.  J.  P.,  xxviii.  231.)  Mr.  Willianu 
has  obtained  it  by  means  of  benaol.  (Ibid,,  xxvi.  340.) 

Medieal  Properties  and  ITses.  Internally  administered,  cantharides  is  a  power 
fol  irritant,  with  a  peculiar  dhrection  to  the  urinary  and  genital  organs.  In  moder- 
ate doses,  this  medicine  sometimes  acts  as  a  diuretic,  and  generally  excites  some 
irritation  in  the  urinary  passages,  which,  if  its  use  be  persevered  in,  or  the  dose  in- 
creased, often  amounts  to  violent  strangury,  attended  with  excruciating  pain,  and 
the  discharge  of  bloody  urine.  In  still  larger  quantities,  it  produces,  in  addition  to 
these  effects,  obstinate  and  painful  priapism,  vomiting,  bloody  stools,  severe  pains  in 
the  whole  abdominal  region,  excessive  salivation  with  a  fetid  cadaverous  breath, 
hurried  respiration,  a  hard  and  frequent  pulse,  burning  thirst,  exceeding  difficulty 
of  de^ntition,  sometimes  a  dread  of  liquids,  frightful  convulsions,  tetanus,  delirium, 
and  death.  Orfila  has  known  twenty-four  grains  of  the  powder  to  prove  fatal.  Dis< 
secticm  reveals  inflammation  and  ulceration  of  the  mucous  coat  of  the  whole  intes- 
Cioal  canal.  According  to  M.  Poumet,  if  the  intestines  be  inflated,  dried,  cut  into 
pieces,  and  examined  in  the  sun  between  two  pieces  of  glass,  they  will  exhibit  small 
shining  yeHow  or  green  points,  strongly  contrasting  with  the  matter  around  them. 
(Jovm.  de  Pharm.y  3e  s^r.,  iii.  167.)*  The  poisonous  effects  are  to  be  counter- 
acted by  emetics,  cathartics,  and  opiates  by  the  stomach  and  rectum.  Br.  Mulock, 
of  Dublin,  recommends  the  officinal  solution  of  potassa  as  an  aptidote,  having  found 
thirty  drops  given  every  hour  an  eflectual  remedy  in  strangury  from  blisters.  {Dub. 
Quart,  Joum.  of  Med.  Set.,  N.  S.,  vi.  222.)  IVom  the  experiments  of  Schroff  it 
seems  that  oib  somewhat  accelerate  the  poisonous  action,  probably  by  dissolving  the 
eanthuidin.  (See  A.  J.  P.,  xxviii.  365.)  By  experiments  upon  dogs,  M.  Thouery, 
a  Frcoeh  apothecary,  has  satisfied  himself  that  animal  charcoal  possesses  a  real  anti- 
dotal power.  (Jottm.  de  Pharm.,  1858,  p.  65.)  Notwithstanding  their  exceeding 
violence,  cantharides  have  been  long  and  beneficially  used  in  medicine.  Either 
these  or  other  vesicating  insects  appear  to  have  been  given  by  Hippocrates  in  dropsy 
and  amenorrhoea,  in  the  latter  of  which  complaints,  when  properly  prescribed,  they 
are  a  highly  valuaUe  remedy.  They  are  also  useful  in  obstinate  gleet,  leucorrhoea, 
and  seminal  weakness,  and  aflbrd  one  of  the  most  certain  means  of  relief  in 
incontinence  of  urine  arising  from  debility  or  partial  paralysis  of  the  sphincter  of  the 
Uadder.  A  case  of  diabetes  is  recorded  in  the  N.  Am.  Archives  (vol.  ii.  p.  175), 
in  whbh  recovery  took  place  under  the  tincture  of  cantharides.  They  are  used  also 
hi  certain  cutaneous  eruptions,  especially  those  of  a  scaly  character,  and  in  chronic 

*  Cantliaridin  maj  be  detected  in  the  body  after  death  from  poisoning.  M.  Dragendorff,  oon- 
trmrj  to  the  opinion  that  eanthsridin  is  so  rapidly  deeomposed  in  a  oase  of  poisoning  as  to  render 
glial  ml  for  it  ftiUIe,  stetM  that  be  has  snooeeded  in  finding  it  in  the  dead  body  of  a  oat  three  montht 
all«r  it  had  been  taken,  and  if  conrinced  that  it  might  be  discorered  in  the  hnman  oorpse  six 
lUu  after  borial.  {Jowm.  de  Pkarm.,  1878,  p.  443.) 
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ecsema.  Dr.  Erven  has  employed  them  in  scunry  (^Arm.  de  ThSrap,^  1845) ;  and 
they  have  been  found  nsefiil,  internally  administered,  in  obstinate  nleers.  Their 
unpleasant  effects  upon  the  urinary  passages  are  best  obviated  by  the  free  use  of 
diluent  drinks,  and,  when  not  oonsequent  upon  great  abuse  of  the  medidne,  may 
almost  always  be  relieved  by  an  anodyne  injection,  composed  of  laudanum  with  a 
small  quantity  of  mucilaginous  fluid.  The  dose  of  Spanish  flies  is  one  or  two  grains 
(0*065-0*13  Gm.)  of  the  powder,  which  may  be  given  twice  a  day,  in  the  form  of 
pill.     The  tincture,  however,  is  more  frequently  employed. 

Externally  applied,  cantharidee  excites  inflammation  in  the  skin,  which  terminates 
in  a  copious  secretion  of  serum  under  the  cuticle.  It  may  be  employed  either  as  a 
rubefacient,  or  to  produce  a  blister.  In  the  former  capacity  it  is  seldom  used,  but 
as  an  epispastic  it  is  preferred  to  all  other  substances. 

Blisters  were  formerly  employed  to  some  extent  as  stimulants  in  certain  low  con- 
ditions of  the  system,  and  have  even  been  used  for  the  cure  of  remittent  and  inter- 
mittent fevers,  the  older  writers  asserting  that  they  are  capable  of  setting  aside  a 
paroxysm  when  so  applied  as  to  be  in  full  operation  at  the  period  of  its  recnnenoe. 
At  present  they  are  used  almost  exclusively  for  revulsion.     When  they  are  allowed 
only  to  stay  on  long  enough  to  imtate  the  skin,  but  not  completely  to  blister,  they 
are  known  as  flying  blisterB.    Used  in  this  way,  they  are  sometimes  of  service  in  neu- 
ralgias, applied  directly  over  the  seat  of  pain.    Their  chief  value,  is,  however,  found 
in  cases  of  severe  internal  irritation.    It  is  of  great  importance  that  the  practitioner 
clearly  comprehend  the  distinct  uses  of  the  rubefacient  and  the  blister.    The  rubefii- 
cient  is  to  be  employed  as  a  revulsive  when  the  internal  irritation  is  severe  but  is 
not  connected  with  pronounced  organic  change.     The  immediate  impression  of  a 
rubefacient,  acting  as  it  does  upon  a  much  larger  surface  than  does  the  blister,  is 
greater  than  that  of  the  blister,  but  the  permanent  revulsive  action  is  much  less.   The 
blister  is,  therefore,  to  be  used  wheii  the  internal  disease  is  connected  with  inflamma- 
tory structural  change.     Thus,  in  a  case  of  gastrodynia,  a  rubefacient  is  of  much 
more  service  than  a  blister,  whilst  the  blister  is  decidedly  more  effective  in  peritonitis. 
In  a  general  wide-spread  congestion  of  the  lung  the  rubefacient  is  to  be  preferred  to 
the  blister,  but  in  pneumonia  the  blister  to  the  rubefacient.    As,  however,  congestioD 
of  neighboring  parts  usually  accompanies  a  localised  inflammation,  a  rubefaci«it  is 
sometimes  to  be  employed  as  a  temporary  substitute  for  or  adjuvant  to  a  blister.    The 
amount  of  serous  discharge  produced  by  blisters  appears  to  be  sometimes  of  sorice  in 
almost  directly  evacuating  local  serous  exudations.    Thus,  not  rarely,  repeated  blis- 
tering affords  the  best  treatment  of  a  serous  pleurisy.   Possibly,  however,  even  in  these 
cases,  the  blister  acts  purely  as  a  counter-irritant,  as  it  certainly  does  in  chronic  rheu- 
matic and  other  diseasesof  the  joints.  In  all  chronic  joint  inflammations  the  best  results 
may  oflen  be  obtained  by  a  reblistering,  extending,  if  necessaiy,  over  weeks  and  months. 
In  some  cases  of  skin  disease  blisters  are  capable  of  substituting  their  own  action  for 
the  original  morbid  disease,  and  they  are  still  occasionally  used  for  thb  purpose  in 
tinea  capitis,  obstinate  herpes,  and  oUier  affections.    The  length  of  time  that  a  blister 
should  be  applied  varies  with  the  individual  and  with  the  position  of  the  disease. 
Tn  some  constitutions  they  produce  a  poisonous  impression,  attended  with  frequeoi 
pulse,  dryness  of  the  mouth,  subsultus  tendinum,  and  even  convulsion.    Such  symp- 
toms are  probably  the  results  of  an  intense  peripheral  nervous  irritation  acting  upon 
very  susceptible  centres.    Such  is  not,  however,  the  case  with  the  strangury  whieh 
may  follow  absorption  of  the  cantharidin,  and  which  is  always  the  result  of  the  direei 
action  of  the  cantharidin  upon  the  genito-urinary  tract     In  order  to  avoid  sudi 
genito-urinary  irritation,  and  also  as  much  as  possible  the  pain  at  the  seat  of  appli- 
cation, the  blister  should  be  left  on  only  until  it  distinctly  reddens  the  skin,  when 
a  flaxseed  poultice  may  be  applied,  and  in  the  course  of  two  or  three  hours  the  Uia- 
ter  is  formed.   The  time  necessary  ibr  such  reddening  of  the  skin  is  usually  from  four 
to  six  hours,  if  the  cantharidin  be  active.     For  furUier  remarks  upon  the  use  of  the 
blister,  see  Ceratum  Cantharidu. 

Off,  Prep,  Ceratum  Cantharidis ;  Ceratum  Extract!  Gantharidis ;  Charta  Gantha- 
ridis ;  CoUodium  cum  Cantharide  ;  Linimentum  Cantharidis ;  Tinotura  Cantharidis. 

Off,  Prep.  Br,  Aoetum  Cantharidis;  Charta  Epispastioa;  Emplastrum  Caie&- 
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oiens ;  Emplastmm  Cantharidis ;  Liquor  Bpisputions ;  Tinotora  Cantharidis ;  Un- 
gueDtnin  Chuatharidis. 

CAPSICUM.  U.S.   Qiptncum. 
(cXp'8|-c0m.) 

**The  fhiit  of  Capsioum  fastigiatam.  Blume.  (^Nat.  Ord,  Solanaoeae.)'*  U.tS. 
*' The  dried  ripe  fruit  of  Capnoum  fiistigiatum,  Blume"   Br. 

Oapsiai  Fmetuti  Br.;  OayeDoe  Pepper,  Afiiean  Pepper;  Frnotns  eapriei,  P.O.;  Piper  Hii- 
Mnieam ;  Pod  Pepper,  B.;  Capsique,  Piment  des  Jftrdina,  Piment  rouge^  Poivre  de  Oayenne,  Poivre 
de  Ottin€e,  Poiyre  d'lode,  Fr.;  Spanischer  Pfeffer,  0.;  Pepperone,  It.;  Pimiento,  Sp, 

Gen.  Ch.  Corolla  wheel-shaped.  Berry  without  juice.  WxUd, 
Numerous  species  of  Capsicum,  inhabiting  the  East  Indies  and  tropical  America, 
are  enumerated  by  botanists,  the  fruit  of  which,  differing  simply  in  the  degree  of 
pungency,  may  be  indiscriminately  used.  C7.  haccaium^  or  bird  pepper,  and  C.frvr 
tescens,  are  said  to  yield  most  of  the  Cayenne  pepper  brought  from  the  West  Indies 
and  South  America ;  and  Ainslie  informs  us  that  the  latter  is  chiefly  employed  in 
the  East  Indies.  Both  Pharmacopoeias  now  recognize,  as  the  source  of  capsicum, 
C./astCffiatum^  a  species  growing  in  the  East  Indies,  and  on  the  coast  of  Guinea.  The 
one  most  extensively  cultivated  in  Europe  and  this  country  is  C.  annuum.  The 
first  three  are  shrubby  plants,  the  last  is  annual  and  herbaceous. 

Sncum  annuum.  Willd.  Sp.  Plant.  \.  1052  \  B.  iSs  T.  189.  The  stem  of  the 
capsicum  is  thick,  roundish,  smooth,  and  branching ;  rises  two  or  three  feet  in 
height ;  and  supports  ovate,  pointed,  smooth,  entire  leaves,  which  are  placed  without 
r^;alar  order  on  long  footstalks.  The  flowers  are  solitary,  white,  and  stand  on  long 
pedandes  at  the  axils  of  the  leaves.  The  calyx  is  persistent,  tubular,  and  five-deft ; 
the  oorolla,  monopetalous  and  wheel-shaped,  with  the  limb  divided  into  five  spread- 
ing, pointed,  and  plaited  s^ments ;  the  filaments,  short,  tapering,  and  furnished  with 
obloog  anthers ;  the  germen,  ovate,  supporting  a  slender  style  which  is  longer  than 
the  filaments,  and  terminates  in  a  blunt  stigma.  The  fruit  is  a  pendulous,  pod-like 
berry,  of  various  shape  and  size,  light,  smooth,  and  shining,  of  a  bright  scarlet,  orange, 
or  somedmes  yellow  color,  with  two  or  three  cdls,  containing  a  dry,  loose  pulp,  and 
numerous  flat,  kidney-shaped,  whitish  seeds. 

Ca^dcum  faUigiaium.  Blume.  B.  &  T.  188.  This  species  resembles  closely  C 
anavuumy  but  is  distinguished  by  the  lobes  of  the  corolla  being  more  acute,  and  es- 
pedally  by  the  fruit  and  seeds.  The  latter  are  smaller  than  those  of  C.  annuumy  and 
the  erect,  narrowly  ovdid,  oblong  pod  is  nearly  cylindrical,  one-half  to  three-quarters 
of  an  inch  long,  and  of  a  bright  orange  scarlet  color  when  ripe. 

These  plants  are  natives  of  the  warmer  regions  of  Asia  and  America,  and  are 
cultivated  in  almost  all  parts  of  the  world  both  for  culinary  and  medicinal  purposes. 
C.  annuum  is  chiefly  grown  in  this  country ;  its  flowers  appear  in  July  and  August, 
and  the  fruit  ripens  in  October.  The  several  varieties  of  it  differ  in  the  shape  of 
the  fruit.  The  most  abundant  is  probably  that  with  a  large  irregularly  ovate  berry, 
depressed  at  the  extremity,  which  is  much  used  in  the  green  state  for  pickling.  The 
medicinal  variety  is  that  with  long,  conical,  generally  pointed,  recurved  fruit,  usually 
not  thicker  than  the  finger.  Sometimes  we  meet  with  small,  spherical,  slightly 
compressed  berries,  not  greatly  exceeding  a  large  cherry  in  size.  When  perfectly 
ripe  and  dry,  the  fruit  is  ground  into  powder,  and  brought  into  market  under  the 
name  of  red  or  Cayenne  pepper.  Our  markets  are  also  partly  supplied  from  the 
West  Indies.  A  variety  of  capsicum,  consisting  of  very  small,  conical,  pointed, 
exceedingly  pungent  berries,  less  than  an  inch,  is  imported  from  Liberia.  It  is 
probably  the  Capsicum  faxtigiaium.  In  England  the  fruit  of  C.  annuum  is  fre- 
quently called  chiUies.  The  officinal  description  of  the  fruit  of  C.  fastigiaium  is 
as  follows :  "  Conical,  from  half  to  three-quarters  of  an  inch  (12  to  18  mm.)  long, 
supported  by  a  flattish,  cup-shaped,  five-toothed  calyx,  with  a  red,  shining,  mem- 
bianous  and  tranducent  pericarp  enclosing  two  celb,  and  containing  fiat,  reniform, 
jellowish  seeds  attached  to  a  thick,  central  placenta.  It  has  a  peculiar  odor,  and  an 
intensely  hot  taste."  U.  S. 

Powdered  capsicum  is  usually  of  a  more  or  less  bright  red  color,  which  fades 
upon  exposure  to  light,  and  ultimately  disappears.  The  color  of  the  Liberia  or 
African  pepper,  in  powder,  is  a  light  brownish  yellow.     The  odor  is  peculiar  and 
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somewhat  aromatic,  stronger  in  the  recent  than  in  the  dried  fruit.  The  taste  ii 
bitterish,  acrid,  and  burning,  producing  a  fiery  sensation  in  the  mouth,  which  con- 
tinues for  a  long  time.  The  pungency  appears  to  depend  on  a  peculiar  principle, 
which  was  obtained,  though  not  in  a  perfectly  isolated  state,  by  Braoonnot,  and 
named  capsicin.  It  is  obtained  as  a  thick  yellowish  red  liquid,  but  slightly  soluble 
in  water.  When  gently  heated  it  becomes  Tory  fluid,  and  at  a  higher  temperature  is 
dissipated  in  fumes,  which  are  extremely  irritating  to  the  respiration.  It  is  evidently 
a  mixed  substance,  consisting  of  resinous  and  fatty  matters. 

In  1876,  Thresh  isolated,  however,  a  well-defined  highly  active  principle,  capsaudn, 
from  the  extract,  which  he  obtained  by  exiiausting  Cayenne  pepper  with  petroleum. 
From  the  red  liquor  dilute  caustic  alkali  removes  capsaicin,  which  is  to  be  precipi- 
tated in  minute  crystals  by  passing  carbonic  acid  through  the  alkaline  solutiont 
The  crystals  may  be  purified  by  recrystallizing  them  from  either  alcohol,  ether,  ben- 
zin,  glacial  acetic  acid,  or  hot  bisulphide  of  carbon ;  in  petroleum  capsaicin  is  but 
sparingly  soluble,  yet  dissolves  abundantly  on  addition  of  fatty  oil.     The  latter 

being  present  in  the  pericarp  is  the  reason  cap^ 
saicin  can  be  extracted  by  the  above  process. 
The  crystals  of  capsaicin  are  colorless,  and  an- 
swer to  the  formula  C^H^^O, ;  they  mdt  at 
59^  C.  (138-2''  ¥X  and  begin  to  volatilise  at 
115''  C.  (239''  F.),  but  decomposition  can 
only  be  avoided  with  great  care.  The  vapors 
of  capsaicin  are  of  the  most  dreadful  acridity, 
and  even  the  ordinary  manipulation  of  thai 
substance  requires  much  precaution.  FeDetar 
(Joum,  ds  Fharm.,  Avril,  1870,  p.  347)  first 
obtained  from  capsicum  fhiits  a  volatile  alka- 
loid, which  resembles  conine  in  odor,  but  is 
distinguished  by  the  difierent  shape  of  its  hydrochlorate  'crystals.  Red  oxide  of 
lead  is  sometimes  added  to  the  powdered  capsicum  sold  in  Europe.  It  may  be 
detected  by  digesting  in  diluted  nitric  acid,  and  predpitating  the  lead  by  sulphate 
of  sodium.  Capsicum  is  said  to  be  sometimes  adulterated  with  colored  sawdust ; 
to  be  recognised  by  the  microscope.  The  cut  represents  the  characteristic  cells  of 
capsicum.     It  is  occasionally  attacked  by  insects. 

Hedicftl  Properties  and  Uses.  Cayenne  pepper  is  a  powerful  stimulant,  pro- 
ducing when  swallowed  a  sense  of  heat  in  the  stomach,  and  a  general  glow  over  the 
body,  without  any  narcotic  effect.  Its  influence  upon  the  circulation,  though  con- 
siderable, is  not  in  proportion  to  its  local  action.  It  is  much  employed  as  a  oondi- 
ment,  and  proves  highly  useful  in  correcting  the  flatulent  tendency  of  certain  veg^ 
tables,  and  aiding  their  digestion.  Hence  the  advantage  derived  from  it  by  Uie 
natives  of  tropical  climates,  who  live  chiefly  on  v^table  food.  In  the  East  Indies 
it  has  been  used  IVom  time  immemorial.  From  a  passage  in  the  works  of  Pliny, 
it  appears  to  have  been  known  to  the  Romans.  As  a  medicine  it  k  useful  in  cases 
of  enfeebled  and  languid  stomach,  and  is  occasionally  prescribed  in  dyspepsia  and 
atonic  gout,  particulaiiy  when  attended  with  much  flatulence,  or  occurring  in  per- 
sons of  intemperate  habits.  It  has  also  been  given  as  a  stimulant  in  palsy  and 
certain  lethargic  afiisetions.  To  the  sulphate  of  quinine  it  forms  an  excellent  addition 
in  some  cases  of  intermittents,  in  which  there  is  a  great  want  of  gastric  snsoepti- 
bility.  Upon  the  same  principle  of  rousing  the  susceptibility  of  the  stomach,  it 
may  prove  useful  in  low  forms  of  fever,  as  an  adjuvant  to  tonic  or  stimulant  medi- 
cines. Its  most  important  application,  however,  is  to  the  treatment  of  malignant 
sore  throat  and  scarlet  fever,  in  which  it  is  used  both  internally  and  as  a  ^irgle. 
The  following  formula  was  employed  in  malignant  scarlatina,  with  great  advantage,  in 
the  West  Indies,  where  this  application  of  the  remedy  originated.  Two  tablespoonAils 
(31-1  Om.)  of  the  powdered  pepper,  with  a  teaspoonful  (3*9  Om.)  of  common  salt, 
are  infused  for  an  hour  in  a  pint  of  boiling  liquid,  composed  of  equal  parts  of  water 
and  vinegar.  This  is  strained  when  cool  through  a  fine  linen  cloth,  ana  given  in  the 
dose  of  a  tablespoonful  (16  C.c.)  every  half  hour.    The  same  preparation  is  also 
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used  as  a  gargle.  It  is,  however,  only  to  the  worst  oases  that  the  remedy  is  applied 
BO  energetically.  In  milder  cases  of  soarktina,  with  inflamed  or  ulcerated  throat, 
much  relief  and  positive  advantage  often  follow  the  employment  of  the  pepper  in  a 
more  diluted  state.  Capsicum  has  heen  advantageously  used  in  sea-sickness,  in  the 
dose  of  a  teaspoonful  (3*9  6m.),  given  in  some  convenient  vehicle  on  the  first  occur- 
rence of  nausea.  It  is  tliought  also  to  have  been  beneficial  in  hemorrhoidal  affec- 
tions. It  has  long  been  used  as  a  stomachic  stimulant  in  the  enfeebled  digestion 
cf  drunkards,  and  has  been  recommended  in  delirium  tremens,  in  which,  when 
taken  eariy,  it  is  said  sometimes  to  produce  sleep,  and  thus  to  cut  short  the  disease. 
(Dr.  Lyons,  Med,  Freu  and  CVrc,  April  18,  1866.) 

Applied  externally,  Cayenne  pepper  is  a  powerful  rubefacient,  very  useful  in  local 
rheumatism,  and  in  low  forms  of  disease,  where  a  stimulant  impression  upon  the 
surface  is  demanded.  It  has  the  advantage  of  acting  speedily  without  endanger- 
ing vesication.  It  may  be  applied  in  the  form  of  cataplasm,  or  more  conveniently 
and  efficiently  as  a  lotion,  mixed  with  heated  spirit.  The  powder  or  tincture, 
brought  into  contact  with  a  relaxed  uvula,  often  acts  very  beneficially.  The  tincture 
has  also  been  used  advantageously  in  chilblain.  The  ethereal  extract  ( Okoresina 
Q^pncij  U.  SS)  is  powerfully  rubefacient. 

The  dose  of  the  powder  is  from  five  to  ten  grains  (0-33-0*65  Om.),  which  b  most 
eonveniently  given  in  the  form  of  pill.  Of  an  infusion  prepared  by  adding  two 
drachms  to  half  a  pint  of  boiling  water,  the  dose  is  half  a  fluidounce  (15  C.c). 
A  gargle  may  be  prepared  by  infusing  half  a  drachm  of  the  powder  in  a  pint  of 
boiling  water,  or  by  adding  half  a  fiuidounoe  of  the  tincture  to  eight  fluidounces  of 
rose-water. 

Of,  Prep,  Bztraotum  Capsici  Fiuidum  ;  Oleorerina  Oapsici ;  Tinotora  Capsioi. 

Off,  Prep,  Br.  Tinctura  Capsici. 

CARBO.     Oarban. 

C;  12.  •  (CiB'BO.)  C;  «. 

Para  Charcoal  j  Garlwne,  Fr,^  It.;  Kohlenitoff,  O,;  Carbon,  8p, 

Carbon  is  an  element  of  great  importance,  and  very  extensively  diffused  in  nature. 
It  exists  in  large  quantity  in  the  mineral  kingdom,  and  is  the  most  abundant  con- 
stituent of  animal  and  vegetable  matter.  In  the  crystallised  state  it  constitutes  the 
diamond ;  and,  more  or  less  pure,  it  forms  the  substances  called  graphite,  or  black 
lead,  plumbago,  anthracite  and  bituminous  coal,  coke,  animal  charcoal,  and  vegetable 
charcoal.  Combined  with  oxygen  it  forms  carbon  dioxide^  or  carbonic  acid  gas^ 
which  is  a  constituent  of  the  atmosphere,  and  present  in  many  natural  waters,  especi- 
ally those  which  have  an  effervescing  quality.  United  with  oxygen  and  a  base  it 
forms  the  carbonates,  among  others  carbonate  of  calcium,  which  is  one  of  the  most 
abundant  minerals.  There  are  three  allotropic  conditions  of  carbon,  represented  re- 
spectively by  the  diamond,  graphite,  and  charcoal. 

The  diaanond  is  found  principally  in  India,  Brazil,  and  Cape  Colony,  South 
Africa.  Several  diamonds  have  been  found  in  the  gold  regions  of  Georgia  and 
North  Carolina.  This  gem  is  perfectly  transparent,  and  the  hardest  and  most  bril- 
liant substance  in  nature.  Its  sp.  gr.  is  about  3*5.  It  is  fixed  and  unalterable  in 
ihe  fire,  provided  air  be  excluded ;  but  is  combustible  in  air  or  oxygen,  the  product 
being  the  same  as  when  charcoal  is  burned,  namely,  carbon  dioxide. 

Next  to  diamond,  graphite  or  plumbago  is  the  purest  natural  form  of  carbon. 
Qraphite  is  the  substance  of  ^ich  black-lead  crucibles  and  pencils  are  made.  It 
is  found  in  greatest  purity  in  the  mine  of  Borrowdale,  in  England ;  but  it  also  oo- 
oaiB  very  pure  in  this  country,  and  in  extensive  deposits  at  Ticonderoga,  N.  Y., 
Stourbridge,  Mass.,  and  in  Canada.  In  physical  characters  it  is  utterly  different 
from  the  diamond ;  it  erystallises  in  hexagonal  plates,  is  very  soft  and  unctuous,  of 
2  to  2*5  sp.  gr.,  and  generally  contains  a  little  ash.  It  was  formerly  supposed  to  be 
a  carbide  of  iron ;  but,  in  very  pure  speoimeos,  it  is  nearly  free  firom  iron,  which 
■uist^  therefore,  be  deenied  an  accidental  impurity.  AfUhracite^  the  purest  variety 
of  natural  coal,  oocurs  in  different  parts  of  the  world,  but  particularly  in  the  State 
of  Pennsylvania.    It  contains  from  90  to  95  per  cent,  of  carbon,  and  several  per 
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oent.  of  asb.  Bituminom  coal  is  another  variety,  ooDtaining,  besides  tbe  fixed  or 
free  carbon,  some  10  to  15  per  cent,  of  volatile  hydrocarbons  or  gas-making  material. 
When  this  \b  driven  off  by  the  process  of  oharring,  as  in  the  manufactore  of  ooal 
gas,  a  kind  of  mineral  charcoal,  called  ooAse,  is  obtained,  very  nseful  in  the  arts  as  a 
^el.  When  peat  is  charred,  it  is  converted  into  peat  charcoal^  which  forms  a  cheap 
disinfectant  and  deodorizer,  applicable  to  the  purification  of  hospitals,  dissecting 
rooms,  factories,  privies,  etc. 

Carbon  may  be  obtained  in  a  state  approaching  to  parity  by  several  prooesses.  One 
method  is  to  expose  lampblack  to  a  full  red  heat  in  a  close  vessel.  It  may  also  be 
obtained,  in  a  very  pure  state,  by  passing  the  vapor  of  volatile  oils  through  an 
ignited  porcelain  tube ;  whereby  the  hydrogen  and  oxvgen  of  the  oil  will  be  disn- 
pated,  and  the  charcoal  left  in  the  tube.  The  purest  black  is  now  made  from  natu- 
ral gas  in  western  Pennsylvania  and  in  Ohio.  This  lampblack  is  miscible  with  wator, 
does  not  color  ether,  and  is  free  from  oily  matter. 

Properties.  Carbon,  in  its  uncrystallized  state,  is  an  insoluble,  infusible  solid, 
generally  of  a  black  color,  and  without  taste  or  smell.  It  burns  when  sufficiently 
heated,  uniting  with  the  oxygen  of  the  air,  and  generating  carbonic  acid  gas.  Its 
sp.  gr.  in  the  solid  state,  apart  from  its  pores  when  in  mass,  is  3*5 ;  but  with  the 
air  of  the  pores  included,  it  is  only  0*44.  It  is  a  very  unalterable  and  indestructible 
substance,  and  has  great  power  in  resisting  and  correcting  putrefaction  in  other  bodies. 
When  properly  prepared,  it  possesses  the  property  of  absorbing  the  coloring  and 
odorous  principles  of  most  liquids.  (See  Garbo  AnimaUa.)  Its  other  physical  prop- 
erties differ  according  to  its  source,  and  peculiar  stat-e  of  aggr^ation.  As  a  chemiod 
element  it  enjoys  a  very  extensive  range  of  combination.  It  forms  two  compounds 
with  oxygen,  carbon  dioxide  (carbonic  acid  gas)  and  carbon  monoxide  (carbonous 
oxide).  With  hydrogen  it  forms  a  number  of  compounds,  called  hydrocarbons, 
of  which  the  most  interesting,  excluding  hypothetical  radicals,  are  light  carburetted 
hydrogen  or  marsh-gas,  defiant  gas,  the  light  and  concrete  oils  of  wine,  the  hydro- 
carbons constituting  petroleum,  and  the  various  essential  oils.  With  nitrogen  it 
constitutes  cyanogen,  the  compound  radical  of  hydrocyanic  or  prussio  acid ;  and 
united  in  minute  proportion  with  iron  it  forms  steel. 

To  notice  all  the  forms  of  the  carbonaceous  principle  would  be  out  of  place  in 
this  work.  We  shall,  therefore,  restrict  ourselves  to  the  consideration  of  those 
which  are  officinal,  namely,  animal  charcoal  and  wood  charcoal, 

CARBO  ANIMALIS.   U.S.,  Br.    Animal  Charcoal. 

(CAB'Bd  iN-l-Ml'LlS.) 

*'  Animal  [sw]  charcoal  prepared  from  bone."  U.  S,  ^'  The  residue  of  bones^ 
which  have  been  exposed  to  a  red  heat  without  access  of  the  air."  Br, 

Bone  Blaok,  Ivory  Black,  Br.;  Charbon  aniinal,  Noir  d'Os,  Fr,;  Tbierische  Kohle,  Enooh«D 
Kohle,  Beinsohwarx,  Thierkohle,  G.;  Carbone  animale,  Tt.;  Carbon  animal,  Sp, 

The  animal  charcoal  employed  in  pharmacy  and  the  arts  is  usually  obtuned  from 
bones,  by  subjecting  them  to  a  red  heat  in  dose  vessels.  The  residue  of  the  ig- 
nition is  a  black  matter,  which,  when  reduced  to  powder,  forms  bone-blacky  some- 
times incorrectly  called  tvory-black.  Ivory  by  carbonization  will  furnish  a  blaok, 
which,  on  account  of  its  fineness  and  intensely  black  color,  is  more  esteemed  thaa 
the  ordinary  bone-black ;  but  it  is  much  more  expensive. 

In  manufacturing  bone-black,  the  bones,  first  boiled  in  water  to  separate  the  fat, 
are  subjected  to  destructive  distillation  in  iron  cylinders,  connected  with  vesseh 
which  receive  the  ammoniacal  liquor,  called  bone-spirit^  together  with  a  dark  tanj 
liquid  (bone-oil\  this  being  a  secondary  product  of  the  operation.  When  the  bone- 
spirit  ceases  to  come  over,  the  residue  is  charred  bone,  or  bone-black.  Bone  con* 
sists  of  animal  matter  with  phosphate  and  carbonate  of  calcium.  In  consequence  of 
the  decomposition  of  the  animal  matter  involved  in  this  destructive  distillation,  the 
nitrogen  and  hydrogen,  united  as  ammonia,  and  a  part  of  the  charcoal,  in  the  form 
of  carbonic  acid  gas,  distil  over ;  while  the  remainder  of  the  charcoal  is  left  in  the 
cylinder,  intermingled  with  the  calcareous  salts.  M.  Deiss,  of  Paris,  proposes  bi^ 
sulphide  of  carbon  as  a  solvent  for  the  fat  of  bones ;  as  it  fiimbhes  a  larger  and 
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better  product  of  fitt,  uid  renders  the  bones  fitter  for  producing  a  good  bone-black. 
{Chem,  Gaz,y  April  1,  1856.)  This  form  of  animal  charcoal  necessarily  contains 
phosphate  and  carbonate  of  calciiim. 

Propertiei.  Animal  charcoal  is  in  the  fbrm  of ''  dnll  black,  granular  fragments, 
or  a  doll  black  powder,  odorless  and  nearij  tasteless,  and  insoluble  in  water  or  alco- 
hol. When  ignited,  it  leaves  a  white  ash,  amounting  to  at  least  86  per  cent,  of  the 
original  weight,  which  should  be  completely  soluble  in  hydrochloric  acid,  with  the 
aid  of  heat."  IL  S.  It  is,  however,  more  dense  and  less  combustible  than  vegetable 
charooal ;  from  which,  moreover,  it  may  be  dbtinguished  by  burning  a  small  portion 
of  it  on  a  red-hot  iron,  when  it  will  leave  a  residuum  imperfectly  acted  on  by  sul- 
phurie  acid ;  whereas  the  ashes  from  vegetable  charooal  readily  dissolve  in  this  acid, 
forming  a  bitterish  solution. 

Animal  charooal  by  no  means  necessarily  possesses  the  decolorizing  property ;  as 
this  depends  upon  its  peculiar  state  of  aggregation.  If  a  piece  of  pure  animal  matter 
18  caiixmised,  it  usually  enters  into  fasion,  and  from  the  gaseous  matter  which  is 
extricated,  becomes  porous  and  cellular.  The  charcoal  formed  has  generally  a  metallic 
lustre,  and  a  color  resembling  that  of  black  lead.  It  has,  however,  little  or  no  de- 
colorising power,  even  though  finely  pulverised. 

The  decolorizing  power  of  vegetable  charcoal  was  first  noticed  by  Lowitz,  of  St. 
Petersburg;  and  that  of  animal  charcoal  by  Figuier,  of  Montpellier,  in  1811.  In 
1822  the  subject  was  ably  investigated  by  Bussy,  Payen,  and  Desfosses.  The  power 
is  generally  communicated  to  charcoal  by  igniting  it  in  close  vessels,  but  not  always. 
The  kind  of  charcoal,  for  example,  obtain^  from  substances  which  undergo  frision 
during  carbonization  scarcely  possesses  the  property,  even  though  it  may  be  afterwards 
finely  pulverized.  The  property  in  question  is  possessed  to  a  certain  extent  by  wood 
eharooal ;  *  but  is  developed  in  it  in  a  much  greater  degree  by  burning  it  with  some 
chemical  substance,  which  may  have  the  efiect  of  reducing  it  to  an  extreme  degree 
of  fineness.  The  most  powerful  of  all  the  charcoals  for  discharging  colors  are  those 
obtained  from  certain  animal  matters,  such  as  dried  blood,  hair,  etc.,  by  first  carbon- 
izing them  in  connection  with  carbonate  of  potassium,  and  then  washing  the  product 
with  water.  Charcoal,  thus  prepared,  seems  to  be  reduced  to  a  state  of  extremely 
minute  division,  and  is,  therefore,  very  porous.  The  next  most  powerful  decolorizing 
eharooal  is  bone-black,  in  which  the  sepatation  of  the  carbonaceous  particles  is  effected 
by  the  phosphate  of  calcium  present  in  the  bone.  Vegetable  substances  also  may  be 
nude  to  yield  a  good  charcoal  for  destroying  color,  provided,  before  carbonization, 
they  be  well  comminuted,  and  mixed  with  pumice  stone,  chalk,  fiint,  or  other  similar 
suhstanee  in  a  pulverized  state. 

The  following  table,  abridged  from  one  drawn  up  by  Bussy,  denotes  the  relative 
decoloiising  power  of  different  charcoals. 


KINDS  or  GHABOOAL. 


Bone-bUok 

Bone  ehareoal  treated  with  an  acid 

Lampblaek,  not  ignited 

Cbarooal,  from  aeetate  of  potaninm 

Blood  ignited  with  phospliate  of  caloiain 

Lampblack  ignited  with  carbonate  of  potassium 

BkMd  ignited  with  chalk 

White  of  egg  ignited  with  carbonate  of  potassium 

Glae  ignit^  with  carbonate  of  potassium 

Bone  charcoal,  formed  from  bone  deprived  of  phosphate  of  calcium 

by  an  acid,  and  subsequently  ignited  with  carbonate  of  potassium 

nood  ignited  with  carbonate  of  potassium 


Decoloris- 

Decoloris- 

ing power 

ing  power 
onlndigo. 

on  Syrap. 

1 

1 

1-6 

1-8 

8-8 

4 

4-4 

6-6 

lA 

12 

10-6 

12-2 

11 

18 

16*5 

84 

16-5 

36 

20 

45 

20 

50 

*Dr.  Stenhouse  divides  decolorising  charcoals  into  three  classes.  First*  pure  charcoals,  which, 
being  in  a  state  of  minute  division,  decotoriae  by  their  porosity  alone.  Second,  those  which,  like 
alaninised  charcoal  and  artificial  bone-black,  decolorise  solely  by  the  bases  they  contain,  acting  as 
mordants.  Third,  those  which,  like  bone>blaok,  decolorise,  partly  by  the  mineral  matter,  and  partly 
bj  tlie  minutely  divided  charooal  they  contain.  (P,  J.  Tr,,  Jan.  1857,  p.  366.) 
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Id  order  to  determine  the  oommeroial  value  of  animal  charooal,  M.  Gorenwinder 
has  proposed  to  asoertain  its  power  of  ahsorhing  lime  from  a  solution  of  saooharate 
of  lime  of  determinate  strength.  The  value  is  in  proportion  to  the  absorbing  power 
of  the  cbarooal.  A  given  weight  of  the  oharooal  to  be  tested  is  left  in  contact,  for 
an  hour,  with  a  given  volume  of  the  solution  of  the  saooharate,  taken  in  exoeas. 
The  liquid  is  then  filtered,  and  a  small  measure  of  it  saturated  with  dilute  sulphuric 
acid  of  known  strength.  The  less  the  acid  necessary  for  this  purpose,  the  greater 
the  amount  of  lime  absorbed,  and  the  better  the  animal  charcoal.  (^Chem,  Oaz.^ 
1864,  p.  16 ;  Scienfific  American,  April  22, 1876 ;  Arch.  d.  FJiarm.,  1887,  p.  133  j 
Proc.  A.  P.  A,  1887,  d.  205.^ 

Spent  animal  charcoal,  which  has  been  used  by  the  sugar  refiners,  may  have  its 
decolorizing  power  restored  by  calcination,  which  destroys  the  organic  matters  that 
have  become  fixed  in  it ;  and  it  is  stated  that  it  may  be  submitted  to  this  process 
twenty  times  before  becoming  unfit  for  use.  According  to  Pelouze,  the  same  object 
may  be  accomplished  by  subjecting  it  to  a  weak  solution  of  carbonate  of  potassium 
or  of  sodium.  In  removing  the  coloring  matter,  the  alkaline  solution  becomes  yel- 
low. After  its  action  the  animal  charcoal  must  be  carefuUy  washed,  first  with  boUing 
water,  and  afterwards  with  acidulated  water.  But  a  process  devised  by  MM.  Leplay 
and  Cuisinier  b  probably  more  eflfectual.  The  charcoal,  without  being  removed  fit>m 
the  cylinders,  is  thoroughly  washed,  treated  by  steam  to  remove  viscous  substances, 
and  then  percolated  successively,  1,  by  a  weak  alkaline  solution,  which  removes  salts 
and  some  coloring  matters ;  2,  by  weak  hydrochloric  acid,  which,  in  removing  a 
certain  amount  of  salts  of  lime,  liberates  coloring  matter ;  3,  again  with  a  weak 
alkaline  solution  to  carry  off  the  remaining  coloring  matter ;  and  4,  lastly  by  a  adu- 
tion  of  biphosphate  of  calcium,  by  which  the  decolorising  power  of  the  charcoal  is 
restored.  (Dr.  F.  C.  Calvert,  A.  J.  P.,  1865,  p.  263.) 

Animal  charcoal  is  capable  of  taking  the  bitter  principles  from  infusions  and  tinc- 
tures, and  iodine  from  liquids  which  contain  it  in  solution.  Its  power,  however,  of 
acting  on  solutions  and  chemical  compounds  is  much  more  decided  in  its  purified 
state,  as  shown  by  both  Warington  and  Weppen.  (See  Carbo  AmmaUB  PurifictUus} 
sec,  also,  IJpkemerit,  1885,  p.  721.) 

Bone-black  consists  of  about  90  per  cent  of  phosphate  and  carbonate  of  calcium, 
and  10  per  cent  of  charcoal.  • 

Pharm.  Uses.  Animal  charcoal  is  used  in  pharmacy  for  decolorizing  vegetable 
principles,  such  as  gallic  acid,  quinine,  morphine,  veratrine,  etc.,  and  in  the  arts, 
principally  for  clarifying  sjrups  in  sugar  refining,  for  depriving  spirits  distilled  from 
grain  of  the  peculiar  volatile  oil,  called  fusel  oil,  which  imparts  to  them  an  un- 
pleasant smell  and  taste,  as  first  distilled,  and  for  the  filtration  of  petroleum  re- 
siduums  in  the  manufacture  of  petrolatum  and  petroleum  jellies.  (See  Petrolatum,) 
The  manner  in  which  it  is  used  as  a  decolorizer  is  to  mix  it  with  the  substance  to 
be  decolorized,  and  to  allow  the  mixture  to  stand  for  some  time.  The  charcoal  unites 
with  the  coloring  matter,  and  the  solution  by  filtration  is  obtained  white  and  trans- 
parent Its  use,  however,  in  decolorizing  the  organic  alkalies  and  other  vegetable 
principles,  no  doubt  causes  a  loss  by  absorption ;  since  it  has  been  shown  by  the  ex- 
periments of  M.  Lebourdais,  mentioned  under  the  head  of  purified  animal  charcoal, 
that  several  of  these  principles  may  be  obtained  by  the  sole  action  of  charcoal.  For 
most  pharmaceutical  operations,  and  for  use  as  an  antidote,  animal  charcoal  must 
be  purified  by  hydrochloric  acid  from  phosphate  and  carbonate  of  calcium.  (See 
Carbo  Animalis  PwriJicaJtus.)  According  to  Outhe,  a  Oerman  chemist,  bone  char- 
coal, without  purification,  is  to  be  preferred  as  a  decolorizer,  in  all  cases  in  which 
the  calcareous  salts  exert  no  injurious  efiect 

Off,  Prep.  Carbo  Animalis  Purificatns. 

CARBO  ANIMALIS  PURIFICATUS.   U.S.,  Br.    Purified  AtimaX 

Charooal. 

(CilB'Bd  XK-|-MA1^   Pt^-RI-FI-OlTOS.) 
Charbon  animal  parifi^,  Fr,;  Oereinigte  Knochen  Kohle,  O, 

« Animal  Charcoal,  in  No.  60  powder,  tw^  vartM;  Hydrochloric  Acid,  thrtepmUi 
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Water,  a  mfficuni  auarUity.  Poar  the  HydrooUorio  Acid,  previously  mixed  with 
fifieen,  (15)  jvorfo  of  Water,  upon  the  Animal  Charcoal,  and  digest  the  mixture  on 
a  water-bath,  for  twenty-four  hours,  occasionally  stirring.  Pour  off  the  supernatant 
.liquid,  and  digest  the  undissolved  portion  Kxik^  fifteen  (15)  j^arU  of  Water  for  two 
hours.  Transfer  the  mixture  to  a  strainer,  and,  when  the  liquid  portion  has  run 
off,  wash  the  residue  with  Water  until  the  washings  cease  to  be  affected  by  test- 
solution  of  nitrate  of  silver.  Dry  the  product,  heat  it  to  dull  redness  in  a  closely 
covered  crucible,  and,  when  cool,  keep  it  in  well-stopped  bottles.'*   U,  S. 

^  Take  of  Bone  Black,  in  powder,  sixteen  ounces  [avoirdupois] ;  Hydrochloric 
Acid  ten  Jhidounces  ;  Distilled  Water  a  sufficiency »  Mix  the  Hydrochloric  Acid 
with  a  pint  of  the  Water,  and  add  the  Bone  Black,  stirring  occasionally.  Digest 
at  a  BHMierate  temperature  for  two  days,  agitating  from  time  to  time.;  collect  the  un- 
diaaolved  charcoal  on  a  calico  filter,  and  wash  with  Distilled  Water  till  what  passes 
through  gives  scarcely  any  precipitate  with  nitrate  of  silver.  Dry  the  charcoal,  and 
then  heat  it  to  redness  in  a  covered  omoible."  Br, 

Animal  charcoal,  as  it  is  made  by  charring  bones,  necessarily  contains  bone-phos- 
pbmte  and  carbonate  of  calcium,  the  presence  of  which  does  no  harm  in  some  de^ 
eolorising  operations ;  but,  in  delicate  chemical  processes,  these  salts  may  be  dis- 
solved or  decomposed,  and  thus  become  a  source  of  impurity.  It  is  on  this  account 
that  animal  charcoal  requires  to  be  purified  from  its  calcareous  salts  ;  and  this  is  ac- 
complished by  diluted  hydrochloric  acid,  which  dissolves  the  phosphate  and  de- 
eompoees  the  carbonate.  According  to  Dr.  Stenhouse,  aluminized  vegetable  charcoal 
may  be  substituted  for  purified  animal  charcoal,  and  is  equally  efficacious  as  a  de- 
eoloiiaer.  (See  page  367.) 

Properties.  Purified  animal  charcoal  is  "a  dull  black  powder,  odorless  and 
tasteless,  and  insoluble  in  water,  alcohol,  or  other  solvents.  When  ignited  at  a  high 
temperature  with  a  little  red  oxide  of  mercury  and  with  free  access  of  air,  it  leaves  at 
most  only  a  trace  of  residue.  If  1  part  be  digested  with  2  parts  of  hydrochloric  acid 
and  6  parts  of  water,  the  filtrate,  afler  being  supersaturated  with  water  of  ammonia, 
should  remain  unaffected  by  test-solution  of  magnesium  (abs.  of  phosphate)."   U,  S. 

It  has  been  shown  by  Mr.  Robert  Warington  that  bitter  vegetable  substances,  in- 
dnding  the  organic  alkalies,  are  removed  from  solution  by  passing  through  purified 
animal  charcoal,  especially  when  the  action  is  assisted  by  heat.  M.  Weppen  finds 
that  a  similar  effect  is  produced  by  it  in  removing  resins  from  tinctures,  tannic  acid 
and  bitter  principles  from  astringent  and  bitter  infusions,  and  certain  metallic  salts 
from  their  solutions.  Purified  animal  charcoal,  thus  employed,  has  been  resorted 
to  by  M.  Lebourdais  as  an  agent  for  obtaining  the  active  principles  of  plants.  A 
decoction  or  infusion  of  the  plant  is  either  boiled  with  or  filtered  through  the  char* 
ooal,  which  takes  up,  more  or  less  completely,  the  bitter  and  coloring  principles. 
The  charcoal,  after  having  been  washed  and  dried,  is  treated  with  boiUng  alcohol, 
which  dissolves  the  principles  taken  up.  Finally,  the  alcohol  is  distilled  off,  and  the 
principles  are  obtained  in  a  separate  state.  In  this  way  digitalin,  ilicin,  scillitin, 
eolumbin,  colocynthin,  amiciDc,  strychnine,  quinine,  and  other  principles  have  been 
obtained  by  M.  Lebourdais.  (  Chenu  Oaz,,  Nov.  15, 1848.)  In  relation  to  the  method 
of  M.  Lebourdais,  see  a  paper  by  Mr.  J.  S.  Cobb.  {A,  J,  P.,  1851.)  Dr.  A.  B.  Oar- 
rod  has  proposed  purified  animal  charcoal  as  an  antidote  to  vegetable  and  animal 
poisons,  with  which  it  appears  to  combine.  According  to  his  experiments,  common 
iN>ne-black  has  not  one* fifth  of  the  powder  possessed  by  the  purified  substance;  and 
vegetable  charcoal  and  lampblack  are  nearly  or  quite  useless.  The  amount  of  the 
antidote  proposed  by  Dr.  Oarrod  is  half  an  ounce  for  each  grain  of  a  vegetable 
organic  alkali.  Dr.  Alfred  Taylor  deems  the  results  of  Dr.  Garrod  inconclusive. 
Prof.  B.  H.  Band,  of  this  city,  made  some  interesting  observations  in  relation  to  the 
antidotal  powers  of  purified  animal  charooal,  and  proved  that  poisonous  doses  of  the 
Btvongest  v^etable  poisons  may  be  swallowed  with  impunity,  if  mixed  with  that 
wibstance.  (^Med.  Ikcam.^  Sept  1848.)  It  has  also  been  recommended  as  an  antidote 
Jfor  phosphorus  {N.  Y.  Med,  Eecardj  1874,  p.  68),  but  its  value  is  very  doubtful. 

In  using  aniinal  charcoal  for  decolorising  active  vegetable  principles,  great  caution 
aheukl  be  observed,  as  much  loss  is  often  incurred  by  the  absorption  of  those  princi- 
ples by  the  charcoaL 
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CARBO  LIGNI.  U.  S.,  Br.     Charcoal. 

(gIb'bo  lIg'n!.) 
'^  Charcoal  prepared  from  soft  wood/'  U,  S.   "  Wood  charred  bj  ezpoBure  to  a  red 
heat  without  aooees  of  air."  Br. 

Wood  Charcoal,  Ve^^table  Charcoal ;  Carbo  Pulveratns,  P.J,;  Carbo  Prsparatas,  Carbo  e  Ligno,* 
Charbon  T6g6taly  Charbon  do  Boi8|  Fr,;  Uolikohle,  Pr&parirte  Kohle,  0.;  Carboae  di  Legno,  /r.; 
Carbon  de  Lena,  Sp, 

Preparation  on  fhe  Large  Scale.  Billets  of  wood  are  piled  in  a  conical  form,  and 
covered  with  earth  and  sod  to  prevent  the  free  access  of  air ;  several  holes  being  led 
at  the  bottom,  and  one  at  the  top  of  the  pile,  in  order  to  produce  a  draught  to  com- 
mence the  combustion.  The  wood  is  then  kindled  from  the  bottom.  In  a  little  while 
the  hole  at  the  top  is  closed,  and,  after  the  ignition  is  found  to  have  pervaded  the 
whole  pile,  those  at  the  bottom  are  stopped  a^.  The  combustion  taking  pkice  with 
a  smothered  flame,  the  volatile  portions  of  the  wood,  consisting  of  hydrogen  and 
oxygen,  are  dissipated ;  while  the  carbon,  in  the  form  of  charcoal,  is  left. 

In  this  process  for  the  carbonization  of  wood,  all  the  volatile  products  are  dissi- 
pated ;  and  a  portion  of  the  charcoal  itself  is  lost  by  combustion.  Wood,  thus  cai^ 
bonized,  yields  not  more  than  17  or  18  per  cent  of  charcoal.  A  better  method  is 
to  char  the  wood  in  iron  cylinders,  when  it  yields  fVom  22  to  23  parts  in  100  of  ex- 
cellent charcoal ;  and,  at  the  same  time,  the  means  are  afforded  for  collecting  the 
volatile  products,  consisting  of  pyroligneous  acid,  empyreumatic  oil,  and  tar.  This 
process  for  obtaining  charcoal  has  been  described  under  another  head.  (See  Aeicbtm 
Aceticum )  A  method  of  preparing  charcoal  by  subjecting  wood  to  over-heated 
steam  has  been  invented  by  M.  Violette.  When  the  temperature  of  the  steam  is 
300^  C.  (572^  F.),  the  wood  is  converted  into  a  peculiar  charcoal,  called  red  charcoaly 
which  is  intermediate  in  its  qualities  between  wood  and  ordinary  charcoal.  When 
the  temperature  is  lower,  the  carbonization  is  incomplete ;  when  higher,  the  product 
is  black  charcoal.  The  steam  process  yields  a  uniform  charcoal  for  a  given  tem- 
perature, which  may  be  easily  regulated,  and  a  product  about  double  that  obtained 
in  closed  cylinders.  Charcoal,  prepared  in  closed  cylinders,  yields  ten  times  as  much 
ash  as  that  ordinarily  made.  Charcoal  contains  carbon^  in  proportion  to  the  tem- 
perature at  which  it  is  formed ;  varying  from  65  per  cent  when  made  at  250^  C. 
(482''  F.),  to  80  per  cent  at  400""  C.  (752''  F.).  The  gaseous  matter  present  is 
always  inversely  as  the  temperature  of  carbonization.  Thus,  for  charcoal  made  at 
300''  C.  (572"  F.),  it  is  one-third  of  its  weight ;  at  360**  C.  (662**  F.),  one-fourth. 
(Journ.  de  Pharm.^  1851,  p.  35.) 

Mr.  E.  C.  C.  Stanford  has  called  attention  to  a  variety  of  vegetable  charcoal,  ob- 
tained by  charring  a  species  of  sea-weed,  Lammaria  digitatay  gathered  on  the  shores 
of  the  Hebrides,  which,  although,  on  account  of  the  large  proportion  of  carbonate 
of  calcium  contained  in  it  (20  per  cent),  unfit  for  use  in  refining  sugar,  possesses 
more  of  the  deodorizing  and  decolorizing  power  than  animal  charcoal  itself,  which, 
with  the  exception  referred  to,  it  closely  rSSembles  in  chemical  composition.  (P.  J. 
TV.,  1867,  p.  186.) 

Preparation  for  Medicinal  TTse.  M.  Belloc  recommends  charcoal  for  this  pur- 
pose to  be  obtained  from  poplar  shoots,  cut  at  the  time  the  sap  rises,  and  deprived  of 
their  bark.  The  carbonization  should  be  performed  in  cast-iron  vessels  at  a  red-white 
heat  The  product  is  a  light  and  brilliant  charcoal,  which  must  be  purified  by  being 
macerated  for  three  or  four  days  in  water,  frequently  renewed.  It  is  then  dried, 
powdered,  and  placed  in  bottles,  which  should  be  well  stopped.  The  charcoal  most 
esteemed  in  Philadelphia,  for  medicinal  purposes,  is  that  prepared  by  the  Messrs. 
Bupont,  near  Wilmington,  Delaware,  for  the  manufacture  of  gunpowder.  It  is  made 
from  young  willow  shoots  of  two  or  three  years'  growth. 

Properties.  Charcoal  is  a  black,  shining,  brittle,  porous  substance,  tasteless  and 
inodorous  and  insoluble  in  water.  It  is  a  good  conductor  of  electricity,  but  a  bad 
one  of  heat  It  possesses  the  remarkable  property  of  absorbing  many  times  its  own 
bulk  of  certain  eases.  When  exposed  to  the  air  after  ignition,  it  increases  lapdlv 
in  weight,  absoroing  from  12  to  14  per  cent  of  moisture.  As  ordinarily  prepand, 
it  contains  the  incombustible  part  of  the  wood  amounting  to  1  or  2  per  cent,  whidb 
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18  left  as  ashes  when  the  charcoal  is  barned.  These  may  be  removed  by  digestiog 
the  chansoal  in  dilated  hydrochloric  acid,  and  afterwards  washing  it  thoroughly 
with  boiling  water. 

Medical  Properties,  etc.  Powdered  charcoal  is  disinfectant  and  absorbent.  It 
is  employed  with  advantage  in  diarrhoea  as  an  absorbent,  and  in  dyspepsia  with 
fetid  breath  and  eructations.  It  was  given  in  dysentery  by  the  late  Dr.  Robert 
Jackson,  who  found  it  to  have  the  effect  of  soothing  the  patient,  and  improving 
the  character  and  consistence  of  the  stools.  It  is  also  useful,  in  the  form  of  injec- 
tion, in  putrid  disi^arges  from  the  uterus.  M.  BeUoc  recommends  it  strongly  in 
gastralgia,  and  especially  pyrosis,  in  which,  if  it  fails  to  remove  the  disease,  it  abates 
the  pain,  nausea,  and  vomiting ;  and  his  observations  have  been  confirmed  by  a 
committee  of  the  French  Academy  of  Medicine.  As  a  remedy  in  obstinate  con- 
stipation, Dr.  Daniel,  of  Savannah,  speaks  of  it  in  high  terms.  He  also  found  it 
useful  in  nausea  and  constipation  of  pregnancy.  On  the  other  hand,  some  practi- 
tioners have  found  charcoal  to  confine  the  bowels.  Dr.  Wilson,  of  New  Zealand, 
speaks  highly  of  it  in  the  diarrhoea  of  measles,  and  in  epidemic  cbolera.  Dr.  New- 
man recommends  it  as  a  dressing  to  wounds  and  ulcers.  Mr.  Wormald,  of  St. 
Bartholomew's  Hospital,  has  made  a  useful  application  of  the  disinfecting  power  of 
dry  charcoal,  in  what  he  calls  the  charcoal  qutU.  This  consists  of  two  sheets  of 
cotton  wadding,  quilted  together  in  small  segments,  with  a  tolerably  thick  layer 
of  powdered  charcoal  between  them.  The  quilts,  thus  prepared,  may  be  of  any 
sise,  so  as  to  fit  a  gangrenous  sore  or  stump.  Its  use  as  an  ingredient  of  poultices 
is  noticed  under  Oataplaima  Carhonis.  Several  of  its  varieties  are  used  as  tooth- 
powder.  Those  generally  preferred  are  the  charcoals  of  the  cocoa-nut  shell  and  of 
bread.  It  is  said  that  charcoal  proves  useful  in  preserving  the  teeth  by  absorbing  the 
acid  sometimes  morbidly  present  in  the  mucus  of  the  mouth.  The  dose  of  charcoal 
varies  from  one  to  four  teaspoonfuls  (3*9-15-5  Gm.")  or  more.  Dr.  Daniel  gave  it 
ID  his  case  of  constipation  in  doses  of  a  tablespoonful  (15-5  Gm.),  repeated  every 
half  hour.  Charcoal  hiscuitn  have  been  prepared,  containing  15  or  20  per  cent,  of 
charcoal  in  fine  powder,  whilst  charcoal  lozengcB^  either  with  charcoal  alone  or  asso- 
ciated with  bismuth,  have  been  employed  with  asserted  good  results  in  certain  forms 
of  gastric  disturbances. 

For  internal  use  charcoal  is  preferred  by  some  in  the  ^anularform,  Mr.  W, 
Lascelles  Scott  employs  the  following  method  of  preparing  it  He  prefers  the 
wood  of  the  box,  willow,  or  linden,  which,  after  being  charred,  should  be  allowed  to 
cool  out  of  contact  with  air,  then  boiled  for  some  time  in  diluted  hydrochloric  acid, 
and  afterwards,  having  been  thoroughly  washed  with  pure  water,  in  a  little  weak  am- 
monia. The  fragments  are  again  ignited,  and  then  quickly  powdered,  and  passed 
through  a  sieve  of  80  or  100  apertures  to  the  inch.  Nine  pounds  of  this  powder 
are  mixed  with  one  pound  of  pure  sugar  passed  through  a  30  sieve,  and  4  ounces 
of  gum  arable  in  impalpable  powder.  The  whole  is  then  moistened  with  a  few 
ounces  of  warm  distilled  water,  to  which  have  been  added  an  ounce  and  a  quarter 
of  tincture  of  benzoin,  and  a  little  mucilage.  The  mass  is  now  granulated  on  flat 
steam  pans,  in  the  usual  manner,  at  a  temperature  of  101 '6°-l 07*2°  C.  (215^  or 
225^  F.).  When  perfectly  dry  it  is  sifted,  and  secured  in  well-stopped  bottles. 
{Ghem.  News,  1867,  p.  204.) 

Charcoal  has  been  employed  with  good  effect,  as  a  deodoriser,  in  dissecting-rooms, 
placed  in  open  pans  through  the  room.  It  has  the  advants^e  over  the  chlorides 
that  it  has  no  smell.  When  it  loses  its  effect,  it  may  be  recalcined.  Water  for 
long  voyages  is  kept  sweet  by  having  a  little  powdered  charcoal  added  to  each  cask. 

Dr.  Stenhouse  has  devised  a  process  for  combining  alumina  with  common  vege^ 
table  charcoal,  forming  what  he  calls  aiuminized  charcoal,  which  is  an  economical 
sabstitate  for  purified  animal  charcoal,  and  equally  efficacious  as  a  deeoloriser.  It 
is  prepared  by  digesting  finely  powdered  charcoal  with  sufficient  of  the  solution  of 
sulphate  of  aluminium  to  give  an  impregnation  of  7*5  per  cent,  of  alumina.  The 
whole  is  evaporated  to  dryness,  and  ignited  in  a  covered  Hessian  crucible,  until  the 
water  and  add  have  been  dissipated.  Aluminiied  charcoal  is  perfectly  black, 
tiicwgh  thoroughly  impregnated  with  anhydrous  alumina,  and  only  requires  to  be 
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carefully  pulvemed  to  be  ready  for  use.  (P.  J,  IV.,  1857,  p.  364.)  On  Bimirar 
principles.  Dr.  Stenhouse  prepares  his  artificial  hone-blacky  by  impregnating  pow- 
dered wood  charcoal  with  7*5  per  cent,  of  phosphate  of  calcium,  by  digesting  it  in 
a  solution  of  this  salt  in  hydrochloric  acid,  evaporating  to  dryness,  and  igniting  in 
covered  vessels.  This  charcoal  decolorizes  well,  but  can  be  used  only  for  neutral 
solutions. 

Charcoal  may  act  either  as  an  ozidiser  or  deoxidizer ;  and  these  contrary  powers 
seem  to  depend  upon  its  having  for  oxygen  a  medium  affinity,  which  enables  it  to 
take  that  element  from  some  bodies,  and  to  yield  it  to  others,  or  at  least  by  its 
porosity  to  facilitate  atmospheric  oxidation.  Thus,  it  is  known  to  reduce  several 
oxides ;  while,  on  the  other  hand,  it  aids  powerfully  in  the  oxidation  of  animal  mat- 
ter. The  bodies  of  two  dogs  having  been  laid  in  an  open  box  on  a  bed  of  charcoal, 
a  few  inches  deep,  and  covered  by  the  same  material,  were  kept  by  Mr.  John  Tnm- 
bull,  of  Glasgow,  for  six  months  in  his  laboratory,  without  emitting  any  perceptible 
effluvium  ;  and,  when  they  were  examined  at  the  end  of  this  time,  scarcely  anything 
remained  but  the  bones.  Dr.  Stenhouse,  who  relates  this  experiment,  has  confirmed 
it  by  observations  of  his  own,  and  believes  that  the  animal  matter  thus  treated, 
undergoes  putrefaction ;  though  the  products,  by  their  rapid  oxidation  and  absorp* 
tion,  are  prevented  from  contaminating  the  air.  He,  therefore,  considers  charcoal 
not  to  be  antiseptic,  but  the  very  opposite.   (^Chem,  Gaz.,  1854,  p.  132.) 

The  study  of  the  absorbent  and  oxidizing  properties  of  charcoal  led  Dr.  Stenhouse 
to  apply  it  to  the  purpose  of  preventing  the  access  of  noxious  effluvia  to  the  lungs 
in  respiration.  This  object  he  proposed  to  e£fect  by  covering  the  nose  and  mouth 
with  what  he  called  the  charcoal  respirator.  The  instrument  consists  of  a  \ajer 
of  coarsely  powdered  charcoal,  a  quarter  of  an  inch  thick,  between  two  sheets  of 
silvered  wire  gauze,  covered  with  thin  woollen  cloth,  by  means  of  which  the  tem- 
perature of  the  inspired  air  is  greatly  increased.  The  frame  is  made  of  thin  sheet- 
copper  ;  but  the  edges  of  lead  padded  and  lined  with  velvet  so  as  to  fit  the  lower 
part  of  the  face.  Dr.  Stenhouse  considered  his  respirator  to  act  as  an  air  filter,  and 
to  be  peculiarly  adapted  to  protect  the  wearer  against  infectious  diseases.  (P.  <71 
T.,  1855,  p.  328.)  This  instrument  must  not  be  confounded  with  Jeffrey*a  wire 
ventilator,  which  is  intended  solely  to  warm  the  air  before  entering  the  lungs. 

Off,  Prep.  Cataplasms  Carbonis,  Br. 

CARBONEI  BISULPHIDUM.  U.S.    Bimlphide  of  Cbrbm.    [2)i- 

aulphide  of  Carbon.^ 

C  Ss;  76.  (G^JUBO'Nf-I  BI-8ttL'PH|-Dt)M.)  0  Bs;  38. 

**  Bisulphide  of  Carbon  should  be  kept  in  well-stopped  bottles,  in  a  oool  place, 
remote  from  lights  or  fire."  U,  S, 

Carboneum  Sulfaratam,  Alcohol  Salfaris,  P,Cf,;  Oarbonii  BisQlphidum ;  Carbon  Sulphide^  Sal- 
fure  de  Carbone,  Fr.;  Schwefelkohlenstoff,  Q, 

This  compound,  corresponding  to  carbon  dioxide  (carbonic  acid  gas),  CO,,  is 
prepared  by  the  direct  combination  of  carbon  and  sulphur  at  a  moderate  red  heat. 
To  eficct  this,  charcoal  is  heated  to  redness  in  a  vertical  cylinder,  while  sulphur  is 
admitted  through  a  lateral  tubulure  near  the  bottom.  As  the  sulphur  melts  and 
vaporizes,  it  combines  with  the  carbon,  and  the  carbon  disulphide  formed  distils 
over  through  a  series  of  condensing  tubes,  which,  while  they  serve  to  coUect  the 
crude  carbon  disulphide,  allow  of  the  escape  of  the  hydrogen  sulphide  formed  at 
the  same  time.  The  crude  product  is  then  rectified,  first  over  a  solution  of  chlori- 
nated lime  to  break  up  any  hydrogen  sulphide  gas  remaining,  and  then  repeatedly 
either  over  merourv,  mercuric  chloride,  anhydrous  cuprio  sulphate,  or  over  a  pure 
fatty  oil,  which  withdraws  from  it  all  free  sulphur  and  bad-smelling  sulphur  com* 
pounds.  Obacb  experimented  with  permanganate  of  potassium  as  a  purifying  agent, 
as  was  suggested  by  Allary.  He  finds  it  well  adapted  for  use  on  a  small  aeale  in  com- 
bination with  mercury,  sulphur,  mercuric  sulphate.  (iV.  R.y  1883,  p.  21.) 

The  manufacture  of  carbon  disulphide  has  within  late  years  assumed  large  pro* 
portions.  In  the  worii:s  of  Deiss  at  Pantin,  near  Marseilles,  France,  500  kilogranmes 
are  turned  out  daily,  and  their  annual  production  in  1880  exceeded  1^00,000 
kilogrammes. 
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II  18  nsed  in  the  arCaforthe  extraction  of  oils  from  different  oil-seeds,  for  the  ez« ' 
traction  of  sulphur  horn  some  varieties  of  sulphur  ores,  for  the  cleansing  of  wool 
and  recovering  the  fat,  in  the  manufacture  of  india-ruhher  goods  as  a  solvent  for 
the  caoutchouc,  for  the  extraction  of  perfumes,  and  latterly  on  an  enormous  scale  in 
France  as  a  remedy  against  the  phylloxera,  or  grape  pest,  using  it  either  directly 
or  to  produce  the  alkaline  xanthogenates  (sulphocarbonatcs). 

Properties,  "  A  dear,  colorless,  highly  refractive  liquid,  very  di£Fusive,  having 
a  strong,  characteristic  odor,  a  sharp,  aromatic  taste,  and  a  neutral  reaction.  It  is 
insoluble  in  water ;  soluble  in  alcohol,  ether,  chloroform,  and  fixed  or  volatile  oils. 
Sp.  gr.  1-272.  It  vaporizes  abundantly  at  ordinary  temperatures,  is  highly  inflam- 
niahle,  boils  at  46^  C.  (114-8°  F.),  and,  when  ignited,  bums  with  a  blue  flame, 
producing  carbonic  and  sulphurous  acids.  It  should  not  affect  the  color  of  blue 
litmus  paper  moistened  with  water  (abs.  of  sulphurous  acid).  A  portion  evaporated 
spontaneously  in  a  glass  vessel  should  leave  no  residue  (sulphur).  Test-solution  of 
acetate  of  lead  agitated  with  it  should  not  be  blackened  (abs.  of  hydrosulphuric 
add)."  U.S. 

Xedieal  Propertiet .  Bisulphide  of  carbon  is  a  powerful  poison,  but  is  not  used 
as  an  internal  remedy.  According  to  M.  Delpech,  the  workmen  exposed  to  the 
fiimes  of  the  bisulphide  are  affected  with  headache,  vertigo,  and  over-excitement 
of  the  nervous  system,  as  evinced  by  voluble  talking,  incoherent  singing,  or  im- 
moderate laughter,  or  sometimes  by  weeping ;  and  a  continuance  of  the  exposure 
IS  apt  to  cause  at  length  a  state  of  cachexia,  characterized  by  general  weakness,  loss 
of  sexual  appetite,  dulness  of  sight  and  hearing,  and  impairment  of  memory.  M. 
8.  Cloes  has  made  with  it  experiments  on  some  of  the  smaller  animals,  as  rats  and 
rabbits,  which  were  confined  under  a  bell-glass  with  some  cotton  saturated  with 
the  bisulphide.  In  a  few  moments  the  animal  exhibited  signs  of  its  action  in 
great  excitement,  followed  by  retarded  movements,  with  some  convulsive  shocks, 
Uien  fell  on  its  side  and  died  in  five  minutes  from  the  b^innins.  Congestion  of 
the  hugs  and  of  the  cavities  of  the  heart,  without  any  cerebral  lesion,  while  the 
right  auride  continued  to  contract  two  hours  after  apparent  death,  were  the  phe- 
nomena observed  on  dissection.  (Lancet,  Sept.  1866,  p.  267.)  The  swallowing  by 
a  man,  with  suicidal  intent,  of  a  half  an  ounce  of  bisulphide  of  carbon  was  followed 
in  half  an  hour  by  absolute  unconsciousness,  very  rapid,  feeble  pulse,  slow  and  ster- 
torous respiration,  cold  and  clammy  surface  of  body,  and  insensitive  conjunctiva,  with 
mobile  pupils.  Two  hours  later,  death  occurred.  The  blood  was  found  fluid,  and 
there  were  no  marked  lesions  of  irritation  in  the  gastro-intestinal  mucous  membrane. 
{Lancet,  July  17,  1886.)  India-rubber  workers,  by  whom  the  sulphide  is  largely 
used,  are  said  to  suffer  frequently  from  paralytic  symptoms.  (Lancet,  Jan.  1886.) 

Externally,  the  bisulphide  has  been  used  as  a  counter-irritant  and  local  ansdsthetic. 
In  enlarged  lymphatic  glands.  Dr.  Tumbull  has  used  it  with  asserted  good  success. 
He  applies  it  by  means  of  a  bottle  with  a  proper  sized  mouth,  containing  a  fluid- 
drachm  of  the  bisulphide,  imbibed  by  a  piece  of  sponge.  The  skin  over  the  gland 
18  first  well  moistened  with  water;  He  employed  the  vapor  also  with  benefit  in 
deafness,  when  dependent  on  want  of  nervous  energy,  and  a  defidency  of  wax. 
For  this  purpose,  the  bottle  containing  the  bisulphide  is  made  with  a  neck  to  fit 
the  meatus,  and,  bdng  applied  to  the  ear,  is  held  there  until  considerable  warmth 
18  produced.  The  remedy  has  been  used  often  with  very  good  results,  in  a  similar 
manner,  in  facial  and  other  neuralgias  and  various  local  ^aios.  It  causes  a  good  deal 
of  smarting,  but  its  disagreeable  odor  is  the  chief  objection  to  it.  M.  Chiandi  Bey 
finds  that  a  solution  of  bisulphide  of  carbon  (three  parts  per  thousand)  is  a  most 
eneigetie  antiseptic,  killing  microbes  and  arresting  ^all  fermentation ;  he  proposes  its 
use  in  zymotic  diseases  internally,  and  its  free  employment  as  a  cheap,  active  disin- 
fectant. (Compt.'Rendus,  xcix.) 

CARDAMOMDM.     U.  8.,  Br.     Cardamom. 

(GAB-D^-MO-MtM.) 

"  The  fruit  of  Elettaria  Cardamomum.  Maton.  (Not.  Ord.  Zingiberaoeso.)"  IT.  8. 
**  The  ^ed  ripe  seeds  of  the  Malabar  Cardamom,  Blettaria  Cardamomum,  Maton. 
21 


370  Qirdamomum.  past  i. 

The  seeds  kk  best  kept  id  tbeir  pericarps,  id  wbiob  ooDditicm  they  a 

but  when  required  for  use  they  sbonld  be  Kpirated  and  the  pencarps  rejec 

CifdalBomi  Bamina,  Br,,-  Frootns  (eem«D)  CnrduDomi  Mloorla,  P.O.;  Cardamonmin  Hioiu, 
CardumDmnm  Halabariam ;  Hftlftbar  CnrdMDOma ;  CarduDonm,  Petit  CardamoniB,  /V.,-  CuduBV- 
msn,  KlaJDS  CardwDomen,  0.,-  CardBmamo'mlDon,  /).'-  Cardamomo  mcDor,  Sp.;  Bbil,  Arah.; 
Eakalah  ughar,  Ftri.,-  Capalaga,  Ualau;  Oiuaratii  ulaobl,  Hitdootl. 

The  SDDJect  of  Cardatuoio  bas  beeu  involved  id  some  confusion  and  nncertuDtj, 
both  ID  its  commercial  and  botanical  relations. 
The  Dame  has  been  applied  to  the  aromatic  cap- 
sules of  various  Indian  plants  belonging  to  the 
family  of  Scitaminen.  Three  varieliee  have  lon^ 
been  designated  by  the  several  titles  of  the  leuer, 
middle,  and  larger — eardamomum  mutia,  me- 
dium, and  majiu;  but  these  terms  have  been 
used  differently  by  different  writers,  so  that  their 
precise  BisnifioatJon  remaios  doubtful.  To  th« 
late  Dr.  Pereira  we  are  mainly  indebted  for  the 
,  clearing  up  of  this  confusioD.  It  is  well  knowo 
that  the  letter  cardamom  of  most  writers  is  the 
variety  recogDind  by  the  Pbannaoopoeias,  and 
gCDerally  kept  in  the  shops.  The  other  varielics, 
though  circulating  to  a  greater  or  lees  ezl«iit  in 
European  and  Indian  commerce,  are  little  known 
in  this  conntry.*  The  following  remarks  have 
reference  exclusively  to  the  genuine  Malabar,  or 
officinal  cardamom, 

LinDSBus  confonnded,  nnder  the  name  of  Amo- 

'   mum  Cardamomuta,  two  different  vegetables, — 

5^Si;''f''22kiJ'i  '"^^itotS^  'lie  genuine  plant  of  Malabar,  and  auotber  grow- 
(AlucMti.)  '  ing  Id  Java.     These  were  separated  by  Willde- 

*  Tha  feUowing  I*  a  ikatnh  of  tbs  Don-offioinal  cardamami,  sompilsd  eltittj  fnm  the  poblim- 
tioDB  of  Paraira  and  of  Flliokigar  and  Hanbuij. 

1.  Ctflati  Cardamom,     Thii  hai  been  denominated  larionaljr  eanJninoMinn  mtditim,  cardamamum 

ii  tfae'loroi  cardai«o«i  of  Quibanrt.  In  tbe  But  It  i*  ramfltimei  railed  graim  of  Faraditt ;  but  it 
ii  notlhe  prodnot  known  with  ns  by  that  name.  [See  p.  STI .  7.)  It  u  denved  from  a  plant  oultintad 
in  Candy,  in  the  island  of  Ceylon,  and  alio  growing  wild  in  the  forenU  of  the  interior,  which  *>■ 
daignated  by  61r  Jiim«i  Odward  Smith  ElUlaria  nui/or,  but  ii  now  generally  acknowledgsd  to  ba 
ODiy  a  Tariety  of  the  offioinal  plant.  Tbli  plant  was  deeoribed  by  Pereira  in  P.  J.  TV.  (ii.  SSS). 
Tb«  btai  ii  a  lancsolate-oblong,  aoulaly  triaDgular  sapBule,  louiewhat  curved,  abont  an  ineh  and  a 
Ilk1(  lODg  and  foDT  linee  broad,  with  flat  and  ribbed  aidei,  tough  and  ooriaoeoas.  browniib  or  yellow 
uh-oo1o[»d,  haTing  ^'eqaently  at  one  and  the  long,  cylindrical,  three-lobed  oalyi,  and  at  tb*  othtr 
the  frult-ttiUk.  It  ii  three-oellod,  and  oontalni  angular,  rngged,  yellowiab  red  leeda,  of  a  pe«aliar 
fragrant  odor  and  apioy  taata.     Itl  effecta  are  acalogoua  to  thoae  of  the  officinal  oarttamoaa. 

3.  Ro»nd  Otrdanwrn.  Thia  i>  probably  tbeAM»fi»  of  Dl(»earidea,  and  the  Jnoni  no  of  Pliaj, 
and  ia  believed  to  be  tbe  fruit  of  Anumam  Cardamomum  [Wllld.),  growing  in  gnniittn,  Jar  a,  asd 
other  Bait  India  iilanda.  The  oapsulei  are  usually  emalicr  than  a  cbeny,  ronndiih  or  aaoiewbat 
ovate,  with  Ibree  oonvei  aidea,  more  or  leas  atriated  longitodinnlly,  yellowiab  or  browniah  whil% 
and'tometimea  reddiah,  with  brown,  uigular,  ounBlform,  ahrivelled  aeeda,  wbioh  have  m  apioy  csin- 
phorODB  flaror.    Tbey  are  aometimea,  though  rarely,  met  with  oonneoted  In  their  satire  eluMeta, 

medielnal  propertiea  to  the  offioinal,  hat  are  aeldom  uaad  except  in  the  aootbvm  parts  of  Snnip*. 

3.  Java  Cardamom.  The  plant  prudaclng  tbia  variety  la  auppoted  to  ba  the  j4iiioinini  nonnii 
of  Roibargh,  growing  in  Java  and  other  Malay  ialanda  In  Ihe  Eut.  Tbe  eapeulea  are  oval,  or  ovftl- 
oblong,  often  aomewhat  orate,  from  eight  to  fifteen  lines  long,  and  from  four  lo  eight  broad,  nnallj 
flattened  on  one  aide  and  oonvei  on  tbe  other,  sometimes  curved,  three-valved,  and  ooeasioDallj 
imperfectly  tbree-lobed,  of  adirty  grayish  brown  oolor,  and  coaraefibrona  appearance.  When  naked 
in  water,  they  eihiblt  as  their  dial inguiah ing  character  froni  nine  to  thirteen  tagged  membranxu 
winga  along  their  whole  length,  which  distingoiih  them  from  all  other  varietiea.  The  aeeda  hava 
a  feably  aromatic  taste  and  smell.  Tbia  variety  of  cardamom  aBbrd*  but  a  very  amall  prwortioa 
of  Tolalile  oil,  ia  altogalbar  of  inferior  quality,  and,  when  imported  into  London,  is  ntnHlly  MUt 
to  the  oontinent. 

4.  Madaganar  Cardamim.  Tbia  ii  the  Cardamomum  majat  of  Gvger  and  some  otbera,  and  to 
tboaght  tobetbafrnit  of  vl«»iiinaii0iu(i/uJiHinorSoDncrat,grDwing  in  roanhy  gronnda  ia  Htda- 
gawar.  Tbe  oepanle  ia  ovate,  painted,  flattened  on  one  sid<^  striated,  with  a  broad  dronlar  tear 
at  the  bottom,  aurrounded  by  an  elevated,  notshed,  corrugated  margin.  Tbe  seeds  h»Ta  an  an< 
matic  flavor  analogona  to  that  of  officinal  cardamom. 

i.  Bngal  Cardamom.    The  fmit  of  Amomam  lubulatim.  Boil},  lomatlinM  knows  bj  tha  nana 
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Dov,  who  conferred  on  tbe  former  Sonnenit's  tide  of  Amomum  repen^  while  he 
MUoDed  the  original  name  for  the  latter,  though  not  the  true  cardamom  plant.  In 
the  tenth  Tolume  of  the  Linnaoan  Transactions,  1811,  Mr.  White,  a  British  Army 
Sorgeon  in  India,  published  a  very  minute  description  of  the  Malabar  plant,  which 
he  had  eigoyed  frequent  opportunities  of  examining  in  its  native  state.  From  this 
description,  Dr.  Maton  inferred  that  the  plant,  according  to  Roscoe's  arrangement 
of  the  Scitaminese,  could  not  be  conudered  an  Amomwn ;  and,  as  he  was  unable 
to  attach  it  to  any  other  known  genus,  he  proposed  to  construct  a  new  one  with  the 
name  of  JSleUarui^  derived  from  elettari  or  ekUari,  the  Malabar  name  of  this  v^^ 
table.  Sir  James  Smith  afterwards  suggested  the  propriety  of  naming  the  new 
genua  MaUomaj  in  honor  of  Br.  Maton ;  and  the  latter  title,  having  been  adopted 
by  RoBooe,  obtained  a  place  in  former  editions  of  the  London  and  U.  S.  Pharma- 
copoeias. The  oelelnrated  Dr.  Rozbuigh  described  the  Malabar  cardamom  plant 
10  an  Alpmiaf  with  the  qmcific  name  Cardcunamum,  As  doubts  were  entertained 
of  the  necessity  for  the  new  genus  proposed  by  Maton,  Roxburgh  was  followed  in 
the  London  and  U.  S.  PharmacopoBias,  and  the  fruit  was  referred  to  Alpima  Car^ 
damomum.  This  decision,  however,  has  been  revised  in  the  later  editions  of  the 
U.  S.  and  British  PharmaoopcBias.  Finally  Roscoe  has  arranged  it  with  the  aban- 
doned genus  Henealmta  of  Linnaras,  which  he  has  restored. 

Gfen.  Ch,  Corolla  with  the  tube  filiform  and  the  inner  limb  one-lipped.  Antlier 
naked.  Oapntle  often  berried,  three-celled,  three-valved.  Seeds  numerous,  arillate. 
Bhane, 

I3eUarta  Cardamomwn.  Maton ;  B.ik  T,y  267. — Alpima  Oardamomum,  Rox- 
buigh. — Amomuffi  Repenu.  Sonnerat ;  Willd.  Sp.  Plant,  i.  9. — Eenealmta  Carda- 
mamuim,  Roscoe,  Afonandrous  Fkmts,  Figured  in  Linn.  Tram,  x.  248,  and  Gar- 
son's  IBusL  of  Med.  Bot,  ii.  55.  The  cai^amom  plant  has  a  tuberous  horisontal 
Tootor  rfaixome,  furnished  with  numerous  fibres,  and  sending  up  from  eight  to  twenty 
erect,  aimple,  smooth,  green  and  shining,  perennial  stems,  which  rise  from  six  to 
twelve  feet  in  height,  and  bear  alternate  sheathing  leaves.  These  are  from  nine 
indies  to  two  feet  long,  from  one  to  five  inches  broad,  elliptical-lanceolate,  pointed, 

of  Winged  Bengal  Card*mom.  Morung  elaehi,  or  Buro  elachi,  \e  about  an  inch  in  length,  ob- 
■enrety  three-flided,  ovoid  or  somewhat  obeonio,  with  nine  narrow,  Jagged  ridges  or  wings  (best 
SMD  after  soaking  in  water)  upon  its  distal  end,  whieh  terminates  in  a  truneate  bristly  nipple.  The 
pericarp  is  eoarsely  striated,  of  a  deep  brown,  splitting  into  three  ralves,  disclosing  a  three-lobed 
mass  of  seeds,  60  to  80  in  number,  agglutinated  by  their  yiscid  saccharine  anthers. 

6.  Nepal  Oardamom  is  produced  by  an  Amomnm  of  undetermined  species,  and  resembles  the 
Bengal  oardamom,  except  in  having  a  long  tubular  calyx  on  its  summit,  and  in  being  usually 
attached  to  a  stalk. 

7.  Grains  of  ParadUe.  Orana  Paraditi,    Under  this  name  and  that  of  Guinea  graim,  and  Male- 

fuata,  or  MaUaguetta  pepper,  are  found  in  commerce  small  seeds  of  a  round  or  ovate  form,  often 

aagiilar,  and  somewhat  cuneiform,  minutely  rough,  brown  externally,  white  within,  of  a  feebly 

aromatie  odor  when  rubbed  between  the  fingers,  and  of  a  strongly  hot  and  peppery  taste.    Two 

kinds  of  them  are  known  in  the  English  market,  one  larger,  plumper,  and  more  warty,  with  a  short 

eonleal  projecting  tuft  of  pale  fibres  on  the  umbilicus ;  the  otner  smaller  and  smoother,  and  without 

tbe  fibrons  tnft.    The  latter  are  the  most  common.     It  is  probable  that  one  of  the  varieties  is  pro« 

doeed  by  Amomnm  Orana.  Paradin  of  Sir  J.  B.  Smith,  and  the  other  by  Roscoe's  Amomum  Mele- 

^ueta,   (Pereira's  Mat.  Med,,  Sd  ed.,  p.  1134.)     Dr.  W.  F.  Danlell,  who  has  published  {P,  J,  TV., 

sir.  312  and  866)  an  elaborate  paper  on  the  Amoma  of  Western  Africa,  states  that  the  true  Mal]»- 

gnette  pepper  is  obtained  exclusively  from  varieties  of  the  same  species,  to  which  belong  the  Amo- 

mmm  Grama  Paradiei  of  Afselius,  and  the  A.  Melegueta  of  Roscoe  j  while  the  A.  Orana  Paradiei 

of  Sir  J.  B.  Smith  is  a  different  plant,  and  yields  a  different  product.     These  grains  are  imported 

from  Guinea,  and  other  parti  of  the  western  coa»t  of  Africa.    Similar  grains  are  taken  to  England 

from  Denerara,  where  tney  are  obtained  from  a  plant  cultivated  by  the  negroes,  supposed  to  have 

been  brought  from  Africa,  and  believed  by  Dr.  Pereira  to  be  the  Amomum  Melegueta  of  Koscoe. 

(/hid,,  vi.  412.)     At  the  international  exhibition  of  1862,  at  London,  Dr.  Geo.  B.  Wood  noticed  a 

neeimen  of  similar  grains,  under  the  name  of  grains  of  Paradise,  sent  from  the  island  of  Trinidad. 

neir  c€eets  on  the  system  are  analogous  to  those  of  pepper ;  but  they  are  seldom  used  except  in 

•wterintary  practice,  and  to  give  artificial  strength  to  spirits,  wine,  beer,  and  vinegar.     In  the 

Mine  journal  (ti.443).  Dr.  Pereira  points  out  seven  distinct  scitamineous  fruits,  to  which  the  name 

ef  grains  of  Paradise  has  been  applied  by  different  authors.    J.  C.  Thresh  made  a  proximate  anal- 

TIM  4»C  the  seeds,  and  fonnd  volaule  oil,  resin,  tannin,  starch,  albuminoids,  and  an  active  principle 

jg  tiie  fiMrm  of  a  straw-colored,  viscid,  odorless  fluid,  pungent,  but  not  so  hot  as  capsaicin.  {P,  J.  Tr,, 

18S4,  p.  297.)     Fredk.  Sch warts  found  in  the  seeds  a  reddish-brown  acrid  resin,  and  an  oil  having 

a  burnimg  aromatie  taste,  upon  which  the  virtues  probably  depend.  {A,  J,  P.,  1886,  p.  118.) 

OUkor  prodoetsof  different  Scitaminess,  which  have  received  the  name  of  cardamom,  are  described; 
b«t  the  above  are  all  that  are  known  in  commerce^  or  likely  to  be  brought  into  our  drug  marketa 
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entire,  Bmooth,  and  dark  green  on  the  upper  snrfiioe,  gloesy  and  pale  aea-gre^i  be- 
neath, with  strong  midribs,  and  short  footstalks.  The  flower-stalk  proceeds  from 
the  base  of  the  stem,  and  lies  upon  the  ground,  with  the  flowers  arranged  in  m  pan- 
ide.  The  calyx  is  monophjUons,  tubular,  and  toothed  at  the  margin ;  the  coit)lla 
monophyllous  and  funnel-shaped,  with  the  inferior  border  unilabiate,  three-lobed, 
and  spurred  at  the  base.   The  fruit  is  a  three- celled  capsule,  containing  many  seeds. 

This  valuable  plant  is  a  native  of  the  mountains  of  Malabar,  where  it  springs  up 
spontaneously  in  the  forests  after  the  removal  of  the  undergrowth,  and  is  T&ry  ex- 
tensively cultivated  by  the  natives.  The  curious  reader  may  find  a  detailed  scccnint 
of  the  method  of  culture  in  the  A.  J,  P.,  1877,  p.  605.  The  plant  b^ns  to  yield 
fruit  at  the  end  of  the  fourth  year,  and  continues  to  bear  for  several  years  after- 
wards. The  capsules  when  ripe  are  picked  from  the  fruit  stems,  dried  over  a  gentle 
fire,  and  separated  by  rubbing  with  the  hands  from  the  footstalks  and  adhering  caljr. 

Thus  prepared,  thev  are  ovate-oblong,  from  three  to  ten  lines  long,  ftom  two  to 
four  thick,  three-sidea  with  rounded  angles,  obtusely  pointed  at  both  ends,  longi- 
tudinally wrinkled,  and  of  a  yellowish  white  color.  The  seeds  which  they  contain 
are  small,  angular,  irregular,  rough  as  if  embossed  upon  their  surface,  of  a  brown 
color,  easily  reduced  to  powder,  and  thus  separable  from  the  capsular  covering,  which, 
though  slightly  aromatic,  is  much  less  so  than  the  seeds,  and  should  be  rejected 
when  the  medicine  is  administered.  The  seeds  constitute  about  74  parts  per  oenu 
by  weight  According  to  Pereira,  three  varieties  are  distingubhed  in  commerce  :— 
1,  the  shorU^  from  three  to  six  lines  long,  from  two  to  three  broad,  browner  and 
more  coarsely  ribbed,  and  more  highly  esteemed  than  the  others ;  2,  the  long-longt^ 
from  seven  lines  to  an  inch  in  length  by  two  or  three  lines  in  breadth,  elongated, 
and  somewhat  acuminate ;  and  3,  the  short-longs,  which  are  somewhat  shorter  and 
less  pointed  than  the  second  variety.  The  odor  of  cardamom  its  fragrant,  the  taste 
warm,  slightly  pungent,  and  highly  aromatic.  ^^  Ovoid  or  oblong,  from  two-fifths 
to  four-fifths  of  an  inch  (1  to  2  cm.)  long,  obtusely  triangular,  rounded  at  the  base, 
beaked,  longitudinally  striate ;  of  a  pale  baff  color,  three-celled,  with  a  thin,  leathery, 
nearly  tasteless  pericarp  and  a  central  placenta.  The  seeds  are  reddish  brown,  an- 
gular, transversely  rugose,  depressed  at  the  hilum,  surrounded  by  a  thio,  membranous 
arillus,  and  have  an  agreeable  odor  and  a  pungent  aromatic  taste."  IL  S,  Carda- 
mom yields  its  virtues  to  water  and  alcohol,  but  more  readily  to  the  latter.  The 
seeds  contain  4*6  per  cent,  of  volatile  oil,  10-4  of  fixed  oil,  2*5  of  a  salt  of  potaasa 
mixed  with  a  coloring  principle,  3*0  of  starch,  1*8  of  azotised  mucilage,  0*4  of 
yellow  coloring  matter,  and  77*3  of  ligneous  fibre.  (Trommsdorff.)  The  volatile 
oil  is  colorless,  of  an  agreeable  and  very  penetrating  odor,  and  of  a  strong  aromaUe,, 
burning,  camphorous,  and  bitterish  taste.  It  is  dexirogyrate,  and  consists  eea/da- 
tially  of  a  terpene,  Cj^H,,.  From  old  specimens  of  oil  Dumas  and  Peligot  claim  to 
have  obtained  crjatsls  o?terpmejG^l{^^-\- SRfi,  "while  Fliickiger  has  obtained  a 
crystalline  deposit  from  Ceylon  oil  which  he  considers  identical  with  common  cam- 
phor. The  sp.  gr.  of  the  oil  is  between  0*92  and  0*94.  It  cannot  be  kept  long 
without  undergoing  change,  and  finally,  even  though  excluded  from  the  air,  loses 
its  peculiar  odor  and  taste.  If  ether  be  made  to  percolate  through  the  powdered 
seeds,  and  the  liquor  obtained  be  deprived  of  the  ether,  a  light  greenish  brown  fluid 
remains,  consisting  almost  exclusively  of  the  volatile  and  fixed  oils.  It  has  the  odor 
of  cardamom,  and  keeps  better  than  the  oil  obtained  by  distillation.  (J..  J.  P.,  ^xy 
116.)  The  seeds  should  be  powdered  only  when  vranted  for  use;  as  they  retain 
their  aromatic  properties  best  while  in  the  capsules. 

Cardamoms  are  not  often  adulterated ;  but  an  instance  has  been  mentioned  by  Mr. 
O.  W.  Kennedy,  as  having  occurred  under  his  own  observation,  in  which  orai^ 
seeds  and  unroasted  grains  of  coffee  were  mixed  with  the  cardamoms  to  the  extent 
of  nearly  4  per  cent.  (X  J.  R,  1872,  p.  389.) 

Kedioal  Properties  and  Uses.  Cardamom  is  a  warm  and  grateful  aromatie,  km 
heating  and  stimulating  than  some  others  belonging  to  the  class,  and  very  useful  as 
an  adjuvant  or  corrective  of  cordial,  tonic,  and  purgative  medicines.  Throughout 
the  East  Indies  it  is  largely  consumed  as  a  condiment.  It  was  known  to  the  andeals, 
and  derived  its  name  from  the  Greek  language.  In  this  country  it  is  employed 
chiefly  as  an  ingredient  in  compound  preparations. 
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Off.  Prep.  T^ootara  CSardamomi ;  Tinctara  Oardamomi  GompoBita ;  Pulvis  Aro- 
niaUcas;  Jlixtractiim  Colocyothidis  Gompoaitum;  Tinotora  GendaDSd  Composita; 
Hootura  Rhei ;  TiDCtnra  fihei  Dulcis ;  Yinum  Aloes. 

Off.  Pr^.  Br.  Extractum  Colocjnthidis  CompoaitaiD ;  PoItU  Cinnamomi  Com- 
poaitus;  Palvis  Cretffi  Aromaticos;  Tinotura  Cardamomi  Compodta;  Unctura 
GeotiaDSB  Gompoaita;  Tinotara  Rhei;  Vinam  Aloes. 

CARUM.   U.  &,  Br.     Caraway. 

(CA'BttM.) 

"  The  fruit  of  Carum  Garvi.  Linn^.  (JVo/,  Ord.  Umbellifer»,  Orthospermse.)'' 
U:  S.     "  The  dried  fruit  of  Carum  Carui.**  Br. 

Carol  Fmetoi,  Br,;  Caraway  Fruit;  Fruotiu  CarTi,  P,G.;  Cumin  des  Pris,  Caryi,  Fr,,  It., 
6«mei]ier  KQinmel,  Kttmmel,  (7.;  Aloaravea,  Sp. 

Otn.  Ch.  Fruit  ovate-obloDg,  striated.  Involucre  one-leafed.  Petah  keeled,  in- 
flexed-emai^nate.   WiUd. 

Oarum  C(md.  Willd.  Sp.  Plant,  i.  1470  \  B.dk  T.  121.  This  plant  is  biennial 
and  nnibelliferoiis,  with  a  spindle-shaped,  fleshy,  whitish  root,  and  an  erect  stem, 
abovt  two  feet  in  height,  branching  aboTe,  and  famished  with  doubly  pinnate,  deeply 
incioed  leaTes,  the  segments  of  which  are  linear  and  pointed.  The  flowers  are  small 
and  white,  and  in  erect  terminal  umbels,  which  are  accompanied  with  an  involucre, 
consisting  sometimes  of  three  or  four  leaflets,  sometimes  of  one  only,  and  are  desti- 
tmte  of  partial  involucre. 

The  caraway  plant  is  a  native  of  Europe,  growing  wild  in  meadows  and  pastures, 
and  cnltivated  in  many  places.  It  has  been  introduced  into  this  country.  The 
flowers  appear  in  May  and  June,  and  the  seeds, 
which  are  not  perfected  till  the  second  year,  ripen 
in  Aagust.  The  root,  when  improved  by  culture, 
fesembles  the  parsnep,  and  is  used  as  food  in  the 
north  of  Europe.  The  seeds  are  the  part  used  in 
medicine.  They  are  collected  by  cutting  down  the 
j^ant,  and  threshing  it  on  a  cloth.  Our  markets 
aie  supplied  partly  from  Europe,  partly  from  our    TrM»ve«eiecttoiidjcaraw«y,ihowing 

own   gardens.      The  American  seeds  are  usually 

lather  smaller  than  the  German.  Under  the  name  of  Ajouxtn,  the  fruit  of  the 
CSarum  Ajawan,  Bentham  ft  Hooker  (Ammi  Chpticum,  Linn.)  are  largely  used 
in  India.  They  are  -j^  to  -^i^  of  an  incn  long,  and  resemble  the  fruits  of  common 
pareiej,  bat  are  distinguished  by  their  odor,  and  their  surface  being  very  rough 
from  numerous,  very  minute  tubercles.  They  contain  about  4  per  cent,  of  a  vola- 
tile mi,  which  has  the  odor  of  the  oil  of  thyme,  and  contains  thymol :  it  may  be  used 
aa  an  aromatic  carminative.  (See  Brit.  Med.  Joum.y  June  6,  1885.) 

C^uraway  seeds  (half-fruits)  are  about  two  lines  in  length,  slightly  curved,  with  five 
loiBgitodinal  ridges,  which  are  of  a  light  yellowish  color,  while  the  intervening  spaces 
are  dark  brown.  "  Oblong,  laterally  compressed,  about  one-sixth  of  an  inch  (4  mm.) 
long,  ofluaily  separated  into  the  two  mericarps,  and  these  curved,  narrower  at  both 
ends,  brown,  with  five  yellowish,  filiform  ribs,  and  with  six  oil-tubes."  U.  S.  They 
bave  an  agreeable  aromatic  smell,  and  a  sweetish,  warm,  spicy  taste.  These  prop- 
ertiea  depend  on  an  essential  oil,  which  they  afford  largely  by  distillation.  (See 
Oleum  (hri.)  The  residue  is  insipid.  They  yield  their  virtues  readily  to  alcohol, 
and  more  slowly  to  water. 

Kadieal  Propertios  luid  Uses.  Caraway  is  a  pleasant  stomachic  and  carmina- 
tire,  occasionally  used  in  flatulent  colic,  and  as  an  adjuvant  or  corrective  of  other 
medidnes.  The  dose  in  substance  is  from  a  scruple  to  a  drachm  (1*3-3*9  Om.). 
An  infusion  may  be  prepared  by  adding  two  drachms  of  the  seeds  to  a  pint  of  boil- 
ing water.  The  volatile  oil,  however,  is  most  employed.  (See  Oleum  Cari.)  The 
aeodfl  aie  baked  in  cakes,  to  which  they  communicate  an  agreeable  flavor,  while  they 
stimulate  the  digestive  organs. 

Off.  Prep.  Tinctura  Cardamomi  Composita. 

Off.  Prep.  Br.  Aqua  Carui ;  Confectio  Opii ;  Confectio  Piperis ;  Oleum  Carai ; 
Polvis  Opii  Gompositoa ;  Tinctara  Cardamomi  Composita ;  Tinctara  Sennas. 
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CARYOPHYLLUS.     U.S.,  Br.    Oova. 

(CLR-T'9-PHt  I/L  VS. ) 

"The  unexpaDded  flowers  of  Eugeoia  caijophylUta.  Thnaberg.  (-^^of.  Ord. 
MjrtftOC».)"    ^-^     "  The  dried  flower-bud  of  Eugenia  cairophyllaU.     Br. 

CUJOBhjltvm,  Br.;  Car;aphilli,  P.  G.;  Ckrjopbylli  Anmall*!;  Ginfla,  Clooi  Krmnatiqm, 
Cloua  da  airoflai,  />.;  Oewunmslksn,  N&gsleiB,  0.:  0>rofaBJ,  /(.,-  C1*toi  da  Bapiei^  Sp.;  dmra 
da  India,  PoHm-).;   Enildnsgel,  Ih>U\;  Kemnrel,  Arab. 

Oat.  Ch.  Tube  of  the  calye  cylindrical ;  linih,  four-parted  Petal*  four,  adher- 
ing by  their  enda  in  a  sort  of  calypcra.  Stameni  distinct,  airaoged  in  four  parceb 
in  a  quadrangular  fleshy  hollow,  near  the  teeth  of  the  caljx.  Ovary  iwo-celled,  with 
about  twenty  orulea  in  each  cell.  Berry  one  or  two  celled,  one  or  two  seeded.  Seed* 
cylindrical  or  half-ovate  Gotyledoni  thick,  fleshy,  convex  externally,  sinuona  in 
various  ways  internally.   Lindley.   De  Cand. 

Eugenia  caryophyUala.  Willd.  Sp.  Plant,  ii.  965  ;  B.A  T.  112. — Caryopl^iu 
•iTomaticiu.    Linn.  Sp.  Plant.,  735  ;  Be  Cand.  Prodrom.  iii.  262;  Canon,  J/ltut.  of 
Med.  Bot.  i.  43,  pi.  37.     This  small  tree  is  one  of  the  most  el^ant  of  thoee  in- 
habitioK  the  'alanda  of  India.     It  has  a  pyramid^  fonn,  is  always  green,  «nd  ii 
adorned  throughout  the  year  with  a  roooeasion  of  beautiful  rosy  flower*.     The  bUb 
is  of  hard  wood,  and  covered  with  a  smooth,  grayish  bark.     The  leaves  are  about 
four  iDohes  in  length  by  two  iu  breaddi, 
obovate-obloDg,  acuminate  at  both   ends, 
entire,  sinuated,  with  many  patvUeJ  vetst 
on  each  side  of  the  midrib,  supported  on 
long  footstalks,  and  opposite.     Tbey  have 
a  firm  ooneiatenoe,  and  a  shioing  green 
oolor,  and  when  braiaed  are  hi|;bly  fra- 
grant.    The  flowers  are  dupoeed  ia  ter- 
mioal  corymboee  paniclee,  and  exhale  a 
strong,  penetrating,  and  ^tefnl  odor. 

Tbe  natural  geogrephioal  range  of  the 

olove  is  extremely  limited,  being  oonfioed 

to  the  Molucca  Islands.      Aooording  ta 

Fliiekiger,  the  oloves  were  knowa  in  weat- 

TmuTan  aecUoD  of  eaiTi.taba  of  ciora.  «i^  Europe  as  early  ai  the  sixth  oentBrj, 

long  before  the  disoovery  of  the  Holnooaa 

by  the  Portugaeee.     After  the  cooqneet  of  the  Moluooa  Islands  by  the  Dutch,  Um 

monopolizing  poliov  of  that  oommeroial  people  led  them  to  extirpate  the  tnea  ia 

nearly  all  the  islaDOs  except  Amboyoa  and  Temate,  which  were  under  their  imiM- 

diate  inspeolion.    Notwithstanding,  however,  their  jealous  vigilance,  a  Prenoh  fcover- 

nor  of  the  Islee  of  France  and  Bourbon,  named  Poivre,  succeeded,  in  the  year  1770, 

in  obtaining  plants  from  the  Moluccas,  and  iotroduoiog  them  into  the  coloniea  under 

his  control.     Five  yean  afterwards,  the  clove-tree  was  introduced  into  Cayenne  and 

the  West  Indiee,  in  1803  into  Sumatra,  and  in  1818  into  Zanabar.    It  is  now  onl- 

tivated  largely  in  these  and  other  places ;  and  commerce  has  eeaaod  to  depend  on 

the  Moluccas  for  supplies  of  this  spice.* 

The  nnexpanded  flower-huds  are  the  part  of  the  plant  «nployed  uuder  tbe  ordi- 
nary name  of  oloves.f  They  are  first  gathered  when  the  tree  is  about  six  jaMta 
old.  The  fruit  has  similar  aromatic  properties,  but  much  weaker.  The  bods  an 
at  first  white,  then  become  green,  sad  then  bright  red,  when  tttey  most  be  at  OMae 
collected,  which  ia  done  sometimes  by  hand-picking,  Bometimes  by  beating  tbe  uvea 
with  bamboos,  and  catching  the  falling  bods.  In  the  Moluccas  they  are  aaid  to  ba 
sometimes  immemed  in  boiling  water,  uid  afterwards  exposed  to  smoke  and  aiti- 

•  ClOTSI  from  Cajanne,  and  from  various  Wait  India  Islandi,  u  Martiniqae,  OiudaloDpe,  bb4 
Trinidad,  hara  ba«D  for  levenl  jeara  oiroalating  in  oaminarra.  Dr.  Sao.  B.  Woiid  nw  a  Fpadi^HB 
tiom  Pans  In  Bratil,  at  ttaa  IntaniaUoBal  •xhiUUon  at  Loadin  (ISSl).  Thaj  wan  tistitar  B«l»i»a 
(ban  tbMB  from  the  Baat  Indiai. 

t  Tha  padanolei  at  tba  BoirBri  bava  basn  ioniatimM  amplajad.  Th ^  posMis  tha  odor  aad taste 
of  ttaa  olOTM.  tbaagb  in  a  1»h  dagraa,  and  foraiib  a  conaldarabla  i|aantllj  of  tnaatial  oil.  Tba 
Frenoh  call  tbem  griffm  dt  gitufit: 
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iieial  heat,  before  being  spread  out  la  tbe  san.  In  Zanabar,  Oajennei  and  the 
West  Indies,  they  are  dried  simply  by  solar  heat. 

Cloves  appear  to  have  been  unknown  to  the  ancients.  They  were  introduced  into 
Europe  by  the  Arabians,  and  were  distributed  by  the  Venetians.  After  the  dis- 
covery of  the  southern  passage  to  India,  the  trade  in  this  spice  passed  into  the  hands 
of  the  Portuguese ;  but  was  subsequently  wrested  from  them  by  the  Dutch,  by 
whom  it  was  long  monopolised.  Within  a  few  years,  however,  the  extended  cul- 
ture of  the  plant  has  thrown  open  the  commerce  in  cloves  to  all  nations.  The 
United  States  derive  much  of  their  supply  from  the  West  Indies  and  Guiana ;  but 
the  great  source  of  doves  have  been  recently  the  islands  of  Zanzibar  and  Pemba, 
on  the  east  coast  of  Africa.  In  1872  the  dove  orchards  in  Zanzibar  were  nearly 
destroyed  by  a  hurricane,  but  it  is  said  that  they  have  been  replanted.  The  Mo- 
lucca doves  are  said  to  be  thicker,  darker,  heavier,  more  oily,  and  more  highly  aro- 
matic than  those  cultivated  elsewhere.  They  are  known  by  the  name  of  Amboyna 
dovet^  The  Beneoolen  cloves,  horn  Sumatra,  are  deemed  equal  if  not  superior  by 
the  English  druggists. 

Properties.  Gloves  in  shape  resemble  a  nail,  with  a  round  head  with  four 
spreading  points  beneath  it  '*  About  half  an  inch  (12  mm.)  long,  dark  brown,  con- 
sisting of  a  subcylindrical,  solid  and  glandular  calyx-tube,  terminated  by  four  teeth, 
mod  surmounted  by  a  globular  head,  formed  by  four  petals,  which  cover  numerous, 
carved  stamens  and  one  style."  U.  S,  Their  color  is  externally  deep  brown,  in- 
ternally reddish ;  their  odor  strong  and  iragrant ;  their  taste  hot,  pungent,  aromatic, 
and  veiy  permanent.  The  best  doves  are  large,  heavy,  brittle,  and  exude  a  small 
quantity  of  oil  on  being  pressed  or  scraped  with  the  nail.  Whdn  light,  soft,  wrinkled, 
pale,  and  of  feeble  taste  and  smell,  they  are  inferior.  Those  from  which  the  essential 
oil  has  been  distilled  are  sometimes  fraudulently  mixed  with  the  genuine.  In  pow- 
dered doves  this  fraud  appears  to  be  extensively  practised,  and  its  detection  is 
almost  impossible. 

Trommsdorff  obtained  from  1000  parts  of  cloves  180  of  volatile  oil,  170  of  a 
peculiar  tannin,  130  of  gum,  60  of  resin,  280  of  vegetable  fibre,  and  180  of  water. 
M.  Lodibert  afterwards  discovered  a  fixed  oil,  aromatic  and  of  a  green  color,  and  a 
white  resinous  substance  which  crystallizes  in  fasciculi,  composed  of  very  fine  diverg- 
ing silky  needles,  without  taste  or  smell,  soluble  in  ether  and  boiling  alcohol,  and 
exhibiting  neither  alkaline  nor  acid  reaction.  This  substance,  called  by  M.  Bonaatre 
earyophyUin,  was  found  in  the  cloves  of  the  Moluccas,  of  Bourbon,  and  of  Barba- 
does,  but  not  in  those  of  Cayenne,  from  which,  however,  it  has  since  been  procured. 
To  obtain  it,  the  ethereal  extract  of  cloves  is  treated  with  water,  and  the  white  sub- 
stance thrown  down  is  separated  by  filtration,  and  treated  repeatedly  with  ammonia 
to  deprive  it  of  impurities.  The  most  recent  determination  of  its  formula  by  Mylius 
(J).  Chem.  Ges.j  1873,  p.  1063)  makes  it  C^H„0,.  Dr.  Theod.  Martins  obtains  it 
eheaply  by  exposing  cloves,  previously  deprived  as  far  as  possible  of  oil  by  distilla- 
tion with  water,  to  distillation  at  a  higher  temperature,  redistiUing  the  brown  liquid 
obtained  until  the  distillate  nearly  ceases  to  have  the  taste  or  smell  of  cloves,  and  then 
purifying  the  residue  by  washing  with  water,  and  treating  it  with  boiling  alcohol  and 
snimal  charcoal  repeatedly,  until  the  caryophyllin,  which  is  deposited  by  the  alcohol 
oo  cooling,  is  perfectly  white.  (See  A,  J.  P,,  xxxii.  65.)  M.  Dumas  has  discovered 
another  crystalline  principle,  which  forms  in  the  water  distilled  from  cloves,  and  is 
gradually  deposited.  Like  caryophyllin,  it  is  soluble  in  alcohol  and  ether,  but  differs 
j&om  that  substance  in  becoming  red  when  touched  with  nitric  acid.  M.  Bonastre 
proposed  for  it  the  name  of  euffenin,  (Joum.  de  Pharm,,  xx.  565.)  It  has  the 
fimnula  G,(^H. X),,  and  is  isomeric  with  eugenol  or  eugenic  acid,  a  constituent  of 
oil  of  cloves.  Water  extracts  the  odor  of  cloves  with  comparatively  little  of  their  taste. 
All  their  sensible  properties  are  imparted  to  alcohol ;  and  the  tincture  when  evapo- 
rated leaves  an  excessively  fiery  extract,  which  becomes  insipid  if  deprived  of  the  oil 
bj  distillation  with  water,  while  the  oil  which  comes  over  is  mild.  Hence  it  has 
been  inferred  that  the  pungency  of  this  aromatic  depends  on  a  union  of  the  essential 
ml  with  the  resin.  CaiyophylHc  acid,  C^H^O,,  is  obtained  by  gradually  adding 
earyophyHin  to  fuming  nitno  acid,  kept  cool  by  immeisbg  the  vessel  in  water  until 
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erystials  b^n  to  separate ;  tbese  are  paii£ed  by  diBsoWing  them  in  ammooia,  pro- 
cipitating  with  hydrochloric  acid,  and  redisaolving  in  alcohol  and  crystalliiiiig.  For 
an  account  of  the  oil  and  its  constituents,  see  Oleum  CaryaphyUL  The  infitsion 
and  oil  of  cloves  are  reddened  by  nitric  acid,  and  rendered  bine  by  tinctnre  of 
chloride  of  iron ;  facts  of  some  interest,  as  morphine  gives  the  same  reactions. 

Medical  Propertiea  and  Uaas.  Gloves  are  among  the  most  stimulant  of  the 
aromatics,  but,  like  others  of  this  class,  act  less  upon  the  system  at  large  than  oa 
the  part  to  which  they  are  immediately  applied.  They  are  sometimes  administered 
in  substance  or  infiision  to  relieve  nausea  and  vomiting,  correct  flatulence,  and  ex- 
cite languid  digestion ;  but  their  chief  use  is  to  assist  or  modify  the  action  of  other 
medicines.  They  enter  into  several  officinal  preparations.  Their  dose  in  substance 
is  from  five  to  ten  grains  (0-33-0-65  Gm.Y 

The  French  Codex  directs  a  tincture  of  cloves  to  be  prepared  by  digesting  for  six 
days,  and  afterwards  filtering,  a  mixture  of  four  ounces  of  powdered  cloves  and  six- 
teen of  alcohol  of  31^  Gartier.  Three  ounces  to  the  pint  of  alcohol  is  a  sufficiently 
near  approximation. 

Off.  Prep,  Tinctura  Lavandulss  Gompoeita ;  Tinctnra  Rhei  Aromatioa ;  Viniim 
Opii. 

Off.  Prep,  Br.  Infusum  Aurantii  Gompositum ;  Infusum  Garyophylli  \  Mistuxa 
Ferri  Aromatica ;  Oleum  Garyophylli ;  Vinum  Opii. 

CASCARILLA.   U.S.,  Br.     Ou^riOa. 

(GiS-GA-BiL'LA.) 

"  The  bark  of  Groton  Eluteria.  Bennett  [Nat.  Ord.  EuphorbiacesB.)"  U.  S. 
^  The  dried  bark  of  Groton  Eluteria.''  Br. 

Caiearilln  Cortex,  Br.,-  CaMarillft  Bark ;  Cortex  Camrilln,  P.G.;  Cortex  Blnterie,  Cortex 
Thuris ;  Cbmorille,  Eooroe  (lenth^rienne,  Caaoarille,  Fr.;  Casoarillrinde,  Cascarilla,  KmakarillriiKic^ 
0.;  Cascariglia,  It.;  Chaearilay  Sp. 

Gen,  Ch.  Male.  Cal^x  cylindrical,  five-toothed.  Corolla  five-petalled.  JStamens 
ten  to  fifteen.  Female.  Cafyx  many-leaved.  Corolla  none.  Stales  three,  bifid. 
Capsule  three-celled.     Seed  one.    WiUd, 

There  has  been  much  confusion  in  relation  to  the  different  species  of  Groton 
growing  in  the  West  Indies,  and  as  to  which  of  them  the  Gascarilla  of  the  shops  b 
to  be  ascribed.  At  present,  however,  it  is  generally  admitted  that  this  bark,  which 
is  brought  exclusively  from  the  Bahama  Islands,  is  the  product  of  Oroton  Eluteria; 
and,  though  it  is  probable  that  the  proper  C.  CaseariUa  may  at  one  time  have 
yielded  a  portion  of  its  bark  to  commerce,  at  present  little  or  none  is  derived  from 
that  species.  The  London  GoIIege  committed  the  error,  which  it  aflerwards  cor- 
rected, of  recognizing  C.  Cascarilla  of  Don  as  the  source  of  it.  This  botanist  mis- 
took the  Copalchi  bark  of  Mexico,  which  is  produced  by  Oroton  Pseudo-  China  of 
Schiede,  and  somewhat  resembles  cascarilla,  for  the  genuine  bark,  and  hence  pro- 
posed to  transfer  the  specific  name  of  Cascarilla  to  the  Mexican  plant.* 

Oroton  Eluteria.  Bennett,  Joum.  of  the  Linn.  Soc.  iv.  29 ;  Daniell,  P.  J.  T\r. 
2d  ser.,  iv.  145,  figured  at  p.  IbO;  B  &  T.  238.^Clutia  Eluteria.  Woodv.  MecL 
Bot.  3d  ed.,  iv.  633,  t.  223.  As  described  by  Dr.  W.  F.  Daniell,  who  resided  in  the 
Bahama  Islands,  this,  though  commonly  a  shrub  of  from  three  to  five  feet  high, 
sometimes  appears  in  the  form  of  a  small  tree  with  a  stem  from  four  to  eight  inches 

*  Copalchi  hark  has  been  mlBtaken  not  only  for  easoarilla,  bat  also  for  a  Titrlety  of  einchooa. 
Portions  of  it,  having  been  taken  to  Europe,  attracted  the  attention  both  of  ph«rmaoologistt  aad 
physicians.  Two  kinds  were  noticed ;  one,  in  small  slender  quills,  of  an  ash  color,  bearing  soitte 
resemblance  to  a  yariety  of  pale  cinchona,  but  having  the  flavor  of  cascarilla,  and  baraing  with 
a  similar  odor  ,*  the  other  in  larger  quills,  with  a  thick  cork-like  epidermis,  very  bitter,  aad  yield^ 
ing  an  aromatic  odor  when  burnt.  The  former  is  the  product  of  Uroton  Ptendo- China  ;  the  I^lanr 
is  of  unknown  origin,  but  conjecturally  referred  to  C  tti6ero«Hm.    Mr.  J.  £.  Howard  states  that  tba 

Sallied  copalchi  bark  contains  a  bitter  alkaloid,  soluble  in  ether,  and  precipitable  ai  a  white  by- 
rate  from  its  aoid  solation.  {P.  J.  Tr.,  xiv.  319.)  Copalchi  bark  is  an  aromatic  tonie,  emptoyed 
IB  Mexico  in  intermittents,  and  capable  of  useful  application  in  all  oases  reqairing  a  mild  arooiatit 
bitter.  Dr.  Stark  has  employed  it  advantageously  in  feeble  states  of  digestion  with  irritable  bowels^ 
and  found  it,  in  one  or  two  cases,  to  exhibit  antiperiodic  properties.  It  may  be  given  in  infasion, 
made  with  half  an  oanoe  of  the  bark  to  a  pint  of  water,  in  the  dose  of  one  or  two  fluidoanees  thre 
HmM  a  day.    (^  Mvd.  and  Surg.  J<mr.,  April,  1849|  p.  410;  see^  also,  P.  J,  Tr.,  1S86,  p.  9irO 
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in  diameter.*  The  item  is  eUaight,  and  marked  at  iotamls  vitli  white  or  grayish 
■taina.  The  learea  are  peliolate,  from  two  to  three  ipchas  io  length  by  an  iDoh  or 
■ore  in  breadth,  often  somewhu  cordate  at  the  base,  obtusely  aonminate,  pale  or 
grajiah  green  above,  and  denaelj 
covered  beneath  with  shining  sil-  i 
very  BoaJeo,  appearing  white  at  a 
distance.  They  are  smaller  and 
naiTDwer  in  the  planU  or  arbo- 
rescent growth.  The  flowers, 
which  have  a  delicioUB  odor,  are 
monoecious,  small,  white,  petio- 
late,  and  closely  set  in  simple  ter- 
minal or  axillary  spikes.  The 
shrub  is  a  native  of  the  Baha- 
mas, scarce  at  present  in  the 
island  of  New  Providence,  hut 
still  abundant  in  Andros,  Long, 
and  Bleutheria  islands,  fiiim  the 
latter  of  which  it  derived  its 
botanical  title.  Daniell  calls  the 
plant  twetl-wood.  The  name  of 
Mtuide  baltam  belongs  to  an- 
other species,  C.  BaUamifemm 
(^I^nnxosj  which  grows  in  the 
Bahamas  and  other  West  lodia 
islands,  and  owes  its  name  to  the 
exudation  of  a  balsamic  juice 
from  its  young  branchea  when 
wonnded. 

Orottm  OatcariBa.  Bennett, 
Journ,  of  the  Linn.  Soe.  iv.  30. 
— CSutia  GoKaTiUa.  Linn.  8p. 
PtaM.  ed.  ),  p.  10i2.— iJtcMt- 
aide*  etxaffni/olia.  Catesby, 
But.  Camlm.  ii.  L  46.  As  de- 
■aribed  by  Daniell,  this  ia  a  shrub 
of  from  four  to  six  feet,  much 

blanched,   with  a  pale  grayish  ..^^^'ii-'^S  ^l^i  "tSJi.*  i!!!!"', 
green   stem,  without  the  white  "*|;^^li;^i°*  ""^'iJS.-     ,„„  .luu.™, -«.uiu 
Mains   of    the    former    species.  ' "'  '""•"■""""'  "^""''■ 

The  leaves  are  petiobte,  long,  narrow,  lanceolate,  tapering  towards  each  end, 
pointed,  with  flat,  or  somewhat  nndnlar  margins,  above  smooth  and  ^reen,  beneath 
pale  and  very  hairy.  The  flowers  are  moncecions,  in  simple  terminal  spikes,  with 
small  white  petals  tinged  with  yellow.  They  are  veiy  fragrant.  The  plant  is  a 
native  of  the  Bahamas,  and  is  ssid  also  to  grow  in  Hayti.  In  the  Bahamas  it  is 
much  scarcer  than  formerly,  and  is  said  by  Dr.  Daniell  to  yield  at  preaent  none  of 
the  cascarilla  of  eommeree,  of  which  much  was  formerly  derived  from  it.  This  spo- 
(ies  ae^ns  to  have  been  confounded  by  some  with  Orotoit  tiieare  of  Jaoquin,  which 
grows  in  the  Bahamas  and  most  of  the  West  India  islands,  where  it  is  known  by  the 
Bame  of  wild  rotemary,  owing  probably  in  part  to  its  fragrant  smell,  but  still  more 
to  its  narrow  linear  leaves  with  reflected  margina. 

•Tk*flantr«fMnd  to  la  tar;  nrlj  edltiooi  of  thli  work,  h  hftTin;  ben  tMB  bj  Dr.  Wright  In 
Jamaica,  and  ealldd  by  bim  C,  EUUria,  U,  aooording  to  Mr.  BemiaU,  ■  diitlmit  fpcoiei,  C.  Stoatut, 
which  vai  DonfODIlded  \>J  LIddbui  with  th«  gcDuin*  ouMrllU  p[ant,  nnder  the  Dftme  of  Clutin 
gUttria.  The  genuine  plut  nu  Bnt  deHribwl  bj  falm  id  hli  BarlKt  CUffortian-m  (pp.  4BS-T), 
tiom  s  ipaefBHn  in  ClUbrt'i  herbarium  in  the  Britlih  Hueun,  and  kfterwardi  appiirentlj  •mfnitd 
with  s  Jamaien  ipeolmgn  eent  to  him  b;  Patriak  Broun,  (rooi  th«  latMr  of  whiob  tbe  desoripUoa 
•r  hU  CInKa  BItiUria  wm  drawn  np,  wbiab  la  qalK  inapplicable  to  the  original  plant  It  i*  tbe 
C.  fiZwiHi  alao  that  wm  deuribed  bj  Bohwarti  in  bla  i'hra  Indim  Oeeidtnlalit  (p.  IISS),  under 
tk*  nanu  ot  Onto*  ffaMn'o,  nod  probabl;  the  nme  that  wat  flgnnd  hj  Dr.  Oanoo  in  hli  iUtxa 
V  Med.  Bot.  It  M,  pL  TB.  (Sm  P.  J.  Tr.,  18iB,  pp.  ISI-S.) 
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Gascarilla  is  brought  to  this  market  firom  the  West  Indiea,  and  chiefly,  as  we  have 
been  informed,  from  the  Bahamas.  It  comes  in  bags  or  casks.  We  have  observed 
it  in  the  shops  in  two  forms,  so  distinct  as  to  merit  the  titles  of  Tarieties.  In  one, 
the  bark  is  in  rolled  pieces  of  every  size,  from  three  or  foor  inches  in  length  and 
half  an  inch  in  diameter  to  the  smallest  fragments,  covered  externally  with  a  dull 
whitish  or  grayish  white  epidermis,  which  in  many  portions  is  partially,  sometimes 
wholly  removed,  leaving  a  dark  brown  surface,  while  the  inner  surface  has  a  choco- 
late color,  and  the  fracture  is  a  reddish  brown.  The  small  pieces  are  sometimes 
curled,  but  have  a  distinct  abrupt  edge  as  if  broken  from  the  branches.  The  second 
variety  consists  entirely  of  very  small  pieces,  not  more  than  an  inch  or  two  in  length, 
very  thin,  without  the  white  epidermis,  not  regularly  quilled,  but  curved  more  or 
lees  in  the  direction  of  their  length,  oflen  having  a  small  portion  of  woody  fibre  at- 
xached  to  their  inner  surface,  and  appearing  precisely  as  if  shaved  by  a  knife  iaom 
the  stem  or  branches.  Whether  these  two  varieties  are  derived  from  distinct  spe- 
cies, or  differ  only  from  the  mode  of  collection,  it  is  difficult  to  determine.  The 
officinal  description  of  cascarilla  is  as  follows.  '^  In  quills  or  curved  pieces,  about 
one-twelfth  of  an  inch  (2  mm.)  thick,  having  a  grayish,  somewhat  fissured,  easily 
detached,  corky  layer,  the  remaining  tissue  being  dull  brown,  and  the  inner  surface 
smooth.  It  breaks  with  a  short  fracture,  having  a  resinous  and  radially  striate 
appearance ;  when  burned,  it  emits  a  strong,  aromatic  odor ;  its  taste  is  warm  and 
very  bitter."  U.  S. 

Properties.  Gascarilla  has  an  aromatic  odor,  rendered  much  more  distinct  by 
friction,  and  a  warm,  spicy,  bitter  taste.  It  is  brittle,  breaking  with  a  short  fracture. 
When  burnt  it  emits  a  pleasant  odor,  closely  resembling  that  of  musk,  but  weaker 
and  more  agreeable.  This  property  serves  to  distinguish  it  from  other  barks.  It 
was  analyzed  by  Trommsdorff,  and  more  recently  by  M.  Duval,  of  Liseuz,  in  France. 
The  constituents  found  by  the  latter  were  albumen,  a  peculiar  kind  of  tannin,  a  bitter 
crystallizable  principle  called  cascartUin^  a  red  coloring  matter,  fatty  matter  of  a 
nauseous  odor,  wax,  gum,  volatile  oil,  resin,  starch,  pectic  acid,  chloride  of  potassium, 
a  salt  of  lime,  and  lignin.  The  oil,  according  to  Trommsdorff,  constitutes  1-6  per 
cent.,  is  of  a  greenish  yellow  color,  a  penetrating  odor  analogous  to  that  of  the 
bark,  and  of  the  sp.  gr.  0*938.  It  is  probably  a  mixture  of  two  oils,  one  of  which 
is  oxygenated.  Gladstone  (Jahresbr.  der  Pharm.^  1872,  p.  450)  gives  to  the  hydro- 
carbon of  cascarilla  oil  the  composition  of  oil  of  turpentine.  To  obtain  caacarillin, 
M.  Duval  treated  the  powdered  bark  with  water,  added  acetate  of  lead  to  the  solu- 
tion, separated  the  lead  by  sulphuretted  hydrogen,  filtered,  evaporated  with  the  addi^ 
tion  of  animal  charcoal,  filtered  again,  evaporated  at  a  low  temperature  to  a  syrupy 
consistence,  and,  having  allowed  the  semi-liquid  substance  thus  obtained  to  harden 
by  cooling,  purified  it  by  twice  successively  treating  it,  first  with  a  little  cool  alcohol, 
to  separate  the  coloring  and  fatty  matters,  and  a&rwards  with  boiling  alcohol  and 
animal  charcoal.  The  last  alcoholic  solution  was  allowed  to  evaporate  spontaneously. 
Thus  obtained,  cascarillin  is  white,  crystalline,  inodorous,  bitter,  very  slightly  soluble 
in  water,  soluble  in  alcohol  and  ether.  (Jouni.  de  Pharm.^  3e  s6r.,  yiii.  96.)  It  melts 
at  205°  C.  (401°  F.),  is  not  volatile  nor  a  glucoside.  Its  composition  answers  to 
the  formula  C„EI|gO..  Dr.  P.  E.  Alessandri  regards  eaacariUine  as  an  alkaloid,  and 
obtains  it  economically  by  mixing  powdered  cascarilla  with  sufficient  3  per  cent,  aqae- 
ous  solution  of  oxalic  acid  to  cover  it,  shaking  the  mixture,  and  heating  it  to  140°  F., 
then  allowing  it  to  cool,  expressing  the  mixture  and  saturating  the  filtered  liquor 
with  ammonia,  then  evaporating  at  a  low  temperature  to  two-thirds  of  its  bulk, 
allowing  it  to  cod,  and  separating  any  deposit  The  clear  liquid  is  then  shaken  with 
ether,  which  takes  up  the  cascarilline,  and  which  may  be  obtained  through  evaporar 
tion  of  the  ethereal  liquid.  {LOroti,  v.  1 ;  P.  J.  TV.,  1882,  p.  993.)  R.  A.  Ciippa 
was  unable  to  obtain  the  alkaloid  by  Alessandri's  method,  and  suggests  that  the  bitter- 
ness of  the  so-called  cascarilline  might  be  due  to  adherent  resin.  (^P.  J.  TV-.,  1886, 
p.  1103.^  Either  alcohol  or  water  ?rill  partially  extract  the  active  matters  of  eaa- 
carilla ;  out  diluted  alcohol  is  the  proper  menstruum. 

Medical  Properties  and  ITses.  This  bark  is  aromatic  and  tenia  It  was  known 
in  Germany  so  early  as  the  year  1690,  and  was  much  used  as  a  substitute  for  PeruTiaa 
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htak  by  tboee  who  W€ro  prejadtoed  against  that  febrifbge  iQ  tbe  treatment  of  remit- 
tent and  intermittent  fevers.  It  bas,  boweyer,  lost  muob  of  its  repatation,  and  is 
now  employed  only  where  a  pleasant  and  genUy  stimolant  tonio  is  desirable ;  as  in 
dyspepsia,  ohronio  diarrhoea  and  dysentery,  flatulent  oolic,  and  other  eases  of  debility 
of  the  stomach  or  boweb.  It  is  said  to  promote  the  flow  ormilk  in  the  lower  animals, 
and  has  been  proposed  with  a  view  to  the  same  efiiBOt  in  the  human  snbjeet.  It  is 
sometimes  advantageously  combined  with  the  more  powerful  bitters.  It  may  be  given 
in  powder  or  infusion.  The  dose  of  the  former  is  flrom  a  semple  to  half  a  drachm 
(1-H-1*95  Gm.),  which  may  be  repeated  several  times  a  day.  Prof.  Procter  pub- 
lished a  formula  for  a  fluid  extract,  which  contains  the  virtues  of  a  troyounoe  of  the 
bark  in  a  fluidounce.  (il.  J.  P.,  1863,  p.  113.)  In  consequence  of  its  pleasant 
odiH*  when  burnt,  some  smokers  mix  it  in  small  quantity  with  their  tobacco ;  but  it  is 
said,  when  thus  employed,  to  ooeasion  vertigo  and  intoxication. 
Of,  Prep.  Br.  Infusum  Gascarillae ;  Tinctura  GascarillsB. 

CASSIA  FISTULA.   U.S.,  Br.     (hstda  Fistula.    [Purging  Coma.'] 

{clws\'i^  F!s'TJr>i4.) 
"  The  fruit  of  Cassia  Fistula.  Linn6.     {Nat.  Ord.  LeguminossB,  Csosalpiniese.)*' 
U.  8.  "  The  pulp  obtained  from  the  reoenUy  imported  pods  of  Oaasia  Fistula."  Br. 

CaraiJB  Pnlpa,  Br.;  CsssU  Pulp ;  FrnetiM  CmsUb  Fistaln ;  CasM  ofiSoinale,  Cosse  en  Batons, 
Palpe  de  Caue,  CiiBse  mond6e,  Casse,  Fr.j  Rohrenkassiey  Purgiercauie,  Fistelkassie,  (?./  Cassia,  /I./ 
Cana  Fistala,  Sp. 

Gen.  Ch.  Calyx  five-leaved.  Petals  five.  Anders,  three  upper  stenle,  three 
lower  beaked.  Lomentum.  WiUd. 

The  tree  which  yields  the  purging  cassia  is  ranked  by  some  botanists  as  a  distinct 
genus,  separated  from  the  Cassia,  and  denominated  Oathartocarpui,  (See  Lindley^$ 
Flor.  Med.,  262.) 

Cassia  Fistula.  Willd.  Sp.  Plant,  ii.  518;  Carson,  lUust.  of  Med.  Bot.  i.  24, 
pl.  26.;  B.  <&  T.  87. — Cathartocarpus  Fistula.  Persoon,  Synops.  i.  459.  This 
18  a  large  tree,  rising  to  the  height  of  forty  or  fifty  feet,  with  a  trunk  of  hard, 
heavy  wood,  dividing  towards  the  top  into  numerous  spreading  branches,  and  cov- 
ered with  a  smooth  ash-colored  bark.  The  leaves  are  commonly  composed  of  five 
or  six  pairs  of  opposite  leaflets,  which  are  ovate,  pointed,  undulated,  smooch,  of  a 
pale  greeu  color,  from  three  to  five  inches  long,  and  supported  upon  short  petioles. 
The  flowers  are  large,  of  a  golden  yellow  color,  and  arranged  in  long,  pendent,  axil- 
lary racemes.  The  fruit  consists  of  long,  cylindrical,  woody,  dark  brown,  pendulous 
pods,  which,  when  agitated  by  the  wind,  strike  against  each  other,  and  produce  a 
sound  that  may  be  heard  at  a  considerable  distance. 

This  species  of  Cassia  is  a  native  of  Upper  Egypt  and  India,  whence  it  is  gener- 
ally supposed  to  have  been  transplanted  to  other  parts  of  the  world.  It  is  at  present 
very  extensively  diffused  through  the  tropical  r^ons  of  the  old  and  new  continents, 
being  found  in  Insular  and  Continent^  India,  Coohin-China,  Egypt,  Nubia,  the 
West  Indies,  and  the  warmer  parts  of  the  continent  of  America.  The  fruit  is  the 
officinal  portion  of  the  plant  It  is  imported  from  the  East  and  West  Indies,  chiefly 
the  latter,  and  finom  South  America. 

Properties.  Cassia  pods  are  a  foot  or  more  in  lei^h,  straight,  or  but  slightly 
curved,  cylindrical,  less  than  an  inch  in  diameter,  with  a  woody  shell,  exiemally  of  a 
dark  brown  color,  and  marked  with  three  longitudinal  shining  bands,  extending  from 
one  end  to  the  other,  two  of  which  are  in  dose  proximity,  appearing  to  constitute  a 
single  band,  and  the  third  is  on  the  opposite  side  of  the  pod.  These  bands  mark 
the  plaoe  of  junctbn  of  the  valves  of  the  l^ume,  and  are  represented  as  sometimes 
excavated  in  the  form  of  fttrrows.  There  are  also  circular  depressions  at  uneqnd 
distances.  The  officinal  description  is  as  follows.  ^'  Cylindrical,  eighteen  to  twenty- 
Ibur  inches  (45  to  60  cm.)  long,  neariy  one  inch  (26  mm.)  in  diameter,  blackish 
brown,  somewhat  veined,  the  sutures  smooth,  fi^rming  two  longitudinal  bands ;  in- 
dehiscent,  internally  divided  transversely  into  numerous  cells,  each  containing  a 
glosy  seed  imbedded  in  a  blackish  brown,  sweet  pulp."  U.  S.  The  pods  brought 
fkom  the  East  Indies  are  smaller,  smoother,  have  a  blacker  pulp,  and  are  more  es- 
teemed than  those  from  the  West  Indies. 
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We  have  seen  a  anantity  of  pods  io  this  market  sold  as  cassia  pods,  which  were 
an  inch  and  a  half  iq  diameter,  flattened  on  the  sides,  ezoeedinglj  rongh  on  the 
enter  surfiice,  and  marked  by  three  longitndinal  very  elevated  ridges,  corresponding 
to  the  bands  or  furrows  of  the  common  cassia.  The  pnlp  was  rather  nanseons,  bat 
in  other  respects  seemed  to  have  the  properties  of  the  officinal  purging  cassia.  They 
correspond  exactly  with  a  specimen  (XP  the  frnit  of  Cassia  BratUiana  brooght  from 
the  West  Indies,  and  were  probably  derived  from  that  plant. 

The  heaviest  pods,  and  those  which  do  not  make  a  rattling  noise  when  shaken, 
are  to  be  preferred ;  as  they  contain  a  larger  portion  of  the  palp,  which  is  the  part 
employed.  This  should  be  black  and  shining,  and  have  a  sweet  taste.  It  is  apt  to 
become  soar  if  long  exposed  to  the  air,  or  mouldy  if  kept  in  a  damp  place.  The 
pulp  is  extracted  ftom  the  pods  by  first  braising  them,  then  boiling  them  in  water, 
and  afterwards  evaporating  the  decoction  ;  or,  when  the  pods  are  fresh,  by  opening 
them  at  the  sutures,  and  removing  the  pulp  by  a  spatala. 

Cassia  pulp  has  a  slight  rather  sickly  odor,  and  a  sweet  mucilaginous  taste.  From 
the  analysis  of  M.  Henry  it  appears  to  contain  sugar,  gum,  a  substance  analogous 
to  tannin,  a  coloring  matter  soluble  in  ether,  traces  of  a  principle  resembling  gluten, 
and  a  small  quantity  of  water. 

Medical  Properties  and  Vses.  Cassia  pulp  is  laxative,  and  may  be  advan- 
tageously given  m  small  doses  in  cases  of  habitual  costiveness.  In  quantities  suf- 
ficient to  purge,  it  occasions  nausea,  flatulence,  and  griping.  In  this  country  it  is 
rarely  prescribed,  except  as  an  ingredient  in  the  oonfeotion  of  senna,  which  is  a 
pleasant  and  useful  laxative  preparation.  The  dose  of  the  pulp  as  a  laxative  is  one 
or  two  drachms  (3*9-7*8  Om.),  as  a  purge  one  or  two  ounces  (31*1-62*2  Gm.). 

Off,  Prep.  Confeotio  Sennas. 

CASTANEA.   U.S.     Castanea.    lOiestntU.} 

(OXS-TA'N^^.) 

'^  The  leaves  of  Castanea  vesca,  Linne  (Nat.  Ord.  Cupulifersd),  collected  in  Sep- 
tember or  October,  while  still  green.''   U,  S, 

Folia  Castanese ;  Feuilles  de  Chfttaiffnier,  Feailles  de  Harronier,  Cb&taigne,  Fr.;  Eastanie,  Eaa* 
tanienbritter,  6.;  Castagna,  It.;  Castana,  Sp. 

Oen,,  Gh.  Malb.  Ameut  naked.  Cafyx  none.  Corolla  five-petalled.  Stamens  ten 
to  twenty.  Female.  Calyx  five  or  six-leaved,  muricate.  Corolla  none.  Grerms 
three.    Stigma  pencil-formed.  Nuts  three,  included  in  an  echinated  calyx.    WiUd, 

This  is  a  very  small  genus,  separated  from  the  original  Fagus  of  Linn.,  indad- 
ing  only  two  or  three  recognized  species  ;  the  Castanea  vesca  of  Europe  and  North 
America,  and  C  pumila  of  the  United  States,  which  will  be  found  described  in  Part 
II.  of  the  present  work.  The  European  and  American  chestnut-trees  are  known 
under  the  same  botanical  title ;  as  no  points  of  difference  can  be  found  between 
them,  which  botanists  in  general  are  willing  to  recogniie  as  authorizing  distinct 
specific  designations.  The  late  Dr.  Oeo.  B.  Wood,  however,  believed,  for  reasons 
given  below,  that  they  are  distinct  trees,  differing  in  origin,  and  as  much  entitled 
to  distinct  names  as  the  European  and  American  white  oaks,  or  indeed  any  other 
analogous  species  of  the  two  continents.  Thus,  the  general  aspect  of  the  two 
trees  is  such  that  the  accustomed  eye  will  at  a  glanoe  recognise  the  difference, 
though  it  might  be  difficult  to  say  in  what  exactly  the  difference  consists.  The 
much  greater  siie  and  somewhat  peculiar  shape  of  the  fruit  of  the  European,  or, 
as  it  is  commonly  called,  in  this  country,  the  Spanish  Chestnut,  is  another  very 
striking  distinction,  and,  if  permanent,  should,  we  think,  be  admitted  as  a  sufficient 
specific  character.  Besides,  the  European  tree  does  not  lose  its  distinctive  charaotw , 
ander  complete  change  of  circumstances.  Transplanted  into  North  Amerioa,  and 
propagated  by  the  seed,  it  has  retained,  through  a  succession  of  generations,  the 
original  superiority  in  the  size  of  its  fVuit,  which,  had  the  tree  been  of  the  same 
species  as  the  American,  would  have  almost  certainly  more  or  less  deteriorated. 

Oautanea  vesca.  WUld.;  Michaux,  N  American  Sylva^  iii.  9.  Castanea  Amerieoma, 
Persoon.  (See  M6rat  andDe  Lens.)  The  American  chestnut  is,  under  fitvorablo 
Circumstances,  one  of  our  largest  and  most  magnifioent  native  trees.    Michanx  states 


PABT  I.  Oaatcmea.  381 

that  he  had  measured  several  trees,  the  trunks  of  which,  at  six  feet  from  the 
ground,  were  fifteen  or  sixteen  feet  in  circumfeienoe,  and  their  stature  equal  to  that 
of  the  loftiest  trees  of  tie  forest  So  great  a  siie,  however,  is  rare.  Its  leaves,  which 
are  the  officinal  portion^  serve  also  at  once  to  distinguish  the  tree.  They  are  from 
four  to  ten  inches  long  hy  about  two  in  breadth,  oblong-eHiptieal,  sharp  at  the  end, 
strongly  and  somewhat  unequally  serrated,  with  prominent  parallel  nerves  beneath, 
of  a  brilliant  color,  and  firm  conststenoe.  The  only  leaves  that  are  liable  to  be  con- 
founded with  them  are  those  of  the  chestnut-oak,  which  have  a  very  similar  form  and 
structure,  but  are  at  once  distinguishable  by  the  rounded  crenate  projections  on  the 
edge,  instead  of  the  sharp  serratures  of  the  chestnut.  The  male  fiowers  are  whitish, 
and  disposed  on  axillary  peduncles,  four  or  five  inches  long ;  the  fertile  aments  simi- 
larly disposed,  but  less  conspicuous.  The  fruit  is  a  spherical  burr,  an  inch  or  two  in 
diameter,  and  very  prickly,  containing  two  or  three  brown  nuts,  the  appearance  of 
which  is  too  well  known  to  require  description  here.  When  perfectly  ripe,  it  opens 
and  lets  fall  the  seeds.  The  bark  is  very  peculiar  and  characteristic  in  its  appear- 
ance, with  a  longitudinal  arrangement  of  its  fibres.  The  wood  is  firm  and  elastic, 
though  not  compact,  with  a  remarkable  power  of  resisting  decomposition  ^m  the 
weather,  and  therefore  very  valuable  for  posts  and  rails  in  fencing.  It  is  not  well 
fitted  for  fuel,  in  consequence  of  a  great  disposition  to  snap  in  the  fire,  and  to  throw 
off  burning  particles  to  a  considerable  distance. 

The  American  chestnut  is  spread  largely  through  the  eastern  portions  of  the 
United  States,  from  New  Hampshire  to  the  mountainous  districts  of  Virginia,  North 
and  South  Carolina,  Georgia,  and  Tennessee,  where  it  abounds ;  as  also  in  the  Mid- 
dle States  of  New  Jersey  and  Pennsylvania,  though  rare  in  the  maritime  parts  of 
Virginia  and  the  other  Southern  States.  The  leaves  should  be  collected  after  perfect 
mataritv,  and  before  beginning  to  decay  in  autumn. 

The  European  species  is  distributed  in  the  south  of  Europe  very  much  as  the 
American  is  with  us,  preferring  hilly  r^ons,  and  abounding  in  Spain,  the  south 
and  west  of  France,  Switserland,  and  Italy.  It  sometimes  attains  an  enormous 
magnitude,  and  Michaux  describes  one,  growing  at  Sancerre  iu  France,  which  ut  six 
feet  from  the  ^und  is  thirty  feet  ]n  circumference,  and  six  hundred  years  ago  was 
known  as  the  UrecU  ChestnuC.  Though  supposed  to  be  more  than  one  thousand  years 
old,  its  trunk  is  perfectly  sound,  and  its  branches  are  annually  loaded  with  fruit. 
Much  burger  than  this  is  the  celebrated  chestnut  of  Mount  Etna,  of  which  the  trunk 
is  said  to  be  one  hundred  and  sixty  feet  in  circumference,  though  hollow  in  the  cen- 
tre, so  that  the  tree  lives  by  its  bark.  (^Mirat  and  Be  Lens,)  In  Europe  the  young 
chestnut  is  much  used  for  making  hoops,  for  which  it  is  preferred  to  all  other  wood 
on  account  of  resisting  the  effects  of  air  and  moisture.  For  this  purpose  it  is  much 
cultivated  in  Europe,  and  cut  when  large  enough.  But  the  tree  is  still  more  valu- 
able on  account  of  its  large  nuts,  which  are  much  used  as  food,  being  a  favorite  on 
the  table  of  the  rich,  and  often  the  main  dependence  of  the  poor  peasant,  who  con- 
siderB  himself  well-off  when  possessed  of  a  few  healthy  chestnut-trees.  Whole  prov- 
inces are  said  to  be  supported  by  this  fruit.  Though  cultivated  in  small  numbers 
in  this  country,  they  have  not  been  so  extensively  introduced  as  they  ought  to  be, 
chiefly,  in  all  probability,  from  their  difficulty  of  propagation.  The  inner  bark  of 
the  chestnut  has  been  vaunted  in  Europe  as  a  remedy  in  dysentery.  (^MSrat  and  De 
Lens,) 

Properties.  The  leaves,  which  have  already  been  described,  are  so  flexible  and 
tenacious  that  it  is  difficult  to  powder  them.  In  preparing  them  for  the  action  of 
a  solvent,  they  must  be  comminuted  by  cutting  and  bruising  them  in  a  mortar. 
They  are  not,  therefore,  well  fltted  for  percolation.  {^Maisch.)  They  have  little 
somen,  and  a  slightly  astringent,  and  scarcely  bitterish  taste,  so  tbat  they  are  not  of- 
fensive to  children.  They  yield  their  virtues  freely  to  water,  and,  probably,  less  so 
to  alcohol.  .  John  B.  Turner  found  in  chestnut  leaves  chlorophyll,  tannin,  gallic  acid, 
fcum,  and  albumen.  (J..  J,  P.,  1879,  p.  542.)  In  addition  to  these  constituents,  L. 
J.  Steltier  found  carbonates,  chlorides,  and  phosphates  of  potassium,  calcium,  mag- 
nesium, and  iron,  and  a  trace  of  resin  and  fat.  {A,  J,  P.,  1880,  p.  294.) 

Xedical  TTses.    The  only  remedial  use  of  the  leaves,  so  far  as  we  have  learned, 
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has  been  io  tbe  treatment  of  hooping-cough.  Their  efiects  on  the  system  do  not 
appear  to  have  been  carefully  studied  ;  but  their  sensible  properties  do  not  indicata 
the  possession  of  any  extraordinary  physiological  power.  A  communication  from 
Mr.  G.  C.  Close,  of  Brooklyn,  N.  Y.,  calling  attention  to  tl^ir  efficacy  in  hooping- 
cough,  made  to  the  American  Pharmaceutical  Association,  at  the  meeting  of  1862, 
was  the  first  intimation  that  has  come  to  our  notice  of  their  claims  to  consideration 
as  a  medicine.  Enough  of  favorable  reports  have  been  since  publi^ed  to  indicate 
that  the  leaves  hav«  some  control  over  the  disease,  but  their  use  has  not  become 
general  in  the  profession. 

The  leaves  may  be  administered  in  infusion  or  fiuid  extract.  Dr.  Unzicker  pre- 
pared an  inAision  with  three  or  four  drachms  of  the  leaves  and  a  pint  of  boiling 
water,  and  gave  of  it,  well  sweetened,  as  much  as  the  child  would  drink. 

Off,  Prep.  Extractum  Gastaness  Floidum. 

CATAPLASMATA.     Cataplams. 
(cXt--^-plX9'ma-t^.) 

poultices,  E.;  Cataplumes,  Fr.;  Umschlage,  BreiamMblage,  0, 

Cataplasms  or  poultices^  are  moist  substances  intended  for  external  application,  of 
such  a  consistence  as  to  accommodate  themselves  accurately  to  the  surface  to  which 
they  are  applied,  without  being  so  liquid  as  to  spread  over  the  neighboring  parts, 
or  so  tenacious  as  to  adhere  firmly  to  the  skin.  As  they  are  in  this  country  seldom 
made  by  the  apothecary,  they  were  not  deemed  by  the  compilers  of  the  U.  S.  Phar> 
macopoeia  proper  objects  for  officinal  direction.  The  ounce  used  in  the  following 
processes  is  the  avoirdupois. 

CATAPLASMA  CARBONIS.  Br.     Charcoal  PcmOiee. 

(01T-4-PLX9'M4  GAB^BO'NliS.) 
CataplMme  an  Charbon,  Fr,;  Kohlenumsohlag,  0. 

"Take  of  Wood  Charcoal,  in  powder,  hoi/  an  ounce;  Crumb  of  Bread  two 
ounces ;  Linseed  Meal  one  ovnce  and  a  half;  Boiling  Water  ten  Jluidounces, 
Macerate  the  Bread  in  the  Water  for  ten  minutes  near  the  fire,  then  mix,  and  add 
the  Linseed  Meal  gradually,  stirring  the  ingredients,  that  a  soft  poultice  may  be 
formed.  Mix  with  this  half  the  charcoal,  and  sprinkle  the  remainder  on  the  surfifioe 
of  the  poultice."  Br. 

Charcoal,  recently  prepared,  has  the  property  of  absorbing  those  principles  upon 
which  the  offensive  odor  of  putrefying  animal  substances  depends.  In  the  form  of 
poultice,  it  is  an  excellent  application  to  foul  and  gaogrenous  ulcers,  correcting  their 
fetor,  and  improving  the  condition  of  the  sore.     It  should  be  frequently  renewed. 

CATAPLASMA  CONII.  Br.    Hemlock  PaulUce. 

(cXt-a-plX§'ma  C9-Ni'i.) 

Gataplasme  aveo  la  Cigae,  Fr.;  Sohierling-Umsohlag,  O, 

"  Take  of  Juice  of^ Hemlock  one  ^uidounce ;  Linseed  Meal  four  ounces;  Boil- 
ing Water,  ten  ftuidounces.  Evaporate  the  hemlock  juice  to  half  its  volume,  add 
this  to  the  linseed  meal  and  water  previously  mixed,  and  stir  them  together.'*  Br. 

This  cataplasm  may  be  advantageously  employed  as  an  anodyne  application  to 
cancerous,  scrofulous,  syphilitic,  and  other  painful  ulcers  ;  but  its  liability  to  pro- 
duce narcotic  effects,  in  consequence  of  the  absorption  of  the  active  principle  of  the 
hemlock,  should  not  be  overlooked.  (See  A,  J.  P.,  1873,  p.  177.) 

CATAPLASMA  FERMENTI.  Br.     Yeast  Poultice. 

(CiT-^-PLA5'M4.  r|»-M£N'Tt) 
Cataplasme  avec  le  Levdre  de  Bi^re,  Fr,;  HefeDuioschlag,  0. 

"  Take  of  Beer  Yeast  six  fluidouTices ;  Wheaten  'Ehwc  fourteen  ounces;  Water, 

*  Spongto  Piline  is  a  thick  oloth  into  which  sponge  in  verj  small  pieces  has  been  felted,  and  a 
layer  of  rubber  applied  upon  the  surface.  It  is  used  as  a  subiititate  for  a  poultice  by  simply  eoak* 
ing  a  piece  of  the  demred  siiein  warm  or  hot  water,  and,  after  wiping  the  rubber  side  di7,  allying 
at  once,  using  a  bandage  to  keep  it  in  place  if  necessary.  Moisture  is  retained  a  long  time,  erap- 
oration  being  prevented  by  the  rubber  coating.  If  desired.  Fluid  Extract  of  Belladoana»  Coniom. 
•r  any  similar  preparation,  may  be  added  in  proper  quantity  to  the  warm  water. 
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heated  to  100^  F.,  nx  Jluid4)unce$.     Mix  the  Teast  with  the  Water,~and  stir  in 
the  Flour.     Place  the  mass  near  the  fire  till  it  rises."  Br» 

By  exposing  a  mixture  of  yeast  and  flour  to  a  gentle  heat,  fermentation  takes  place, 
and  carbonio  acid  gas  is  extricated,  which  causes  the  mixture  to  swell,  and  is  the 
source  of  its  peculiar  virtues.  The  yeast  cataplasm  is  gently  stimulant,  and  is  some- 
times applied  with  benefit  to  foul  and  gangrenous  ulcers,  the  fetor  of  which  it  cor- 
rect%  while  it  hastens  the  separation  of  the  slough. 

CATAPLASMA  LINI.  Br.     lAmeed  Padtice. 

Catapluma  Emolliens,  8.  Gommunifl;  Flftzseed  Ponltioe;  Cataplasme  de  Farine  de  Lin,  Csta« 
plasme  simple  (oomman),  Fr,;  Leinflamen-UmsohlBg.  (7. 

"Take  of  Linseed  Meal /our  ounces;  Boiling  Water  ten  fluidounces.  Mix  the 
Linseed  Meal  gradually  with  the  Wat^,  with  constant  stirring."  Br, 

The  flaxseed  meal  which  remains  after  the  expression  of  the  oil  is  sometimes  em- 
ployed ;  this  is  called  cake  meed  ;  but  that  which  has  not  been  submitted  to  press- 
ure is  decidedly  preferable,  and  answers  an  excellent  purpose  when  mixed  with  boil- 
ing water,  without  other  addition.  Fresh  lard  or  olive  oil,  spread  upon  the  surface 
of  the  poultice,  serves  to  prevent  its  adhesion  to  the  skin,  and  to  preserve  its  softness. 

The  use  of  this  and  other  emollient  cataplasms  is  to  relieve  inflammation,  or  to 
promote  suppuration.  They  act  mainly  by  the  sedative  influence  of  their  moisture 
and  by  excluding  the  air.  An  extensively  employed  poultice  is  prepared  by  heating 
together  milk  and  the  crumb  of  bread.  The  milk  should  be  quite  sweet,  and  fVesh 
lard  should  be  incorporated  with  the  poultice.  Mush  made  with  the  meal  of  Indian 
eom  also  forms  an  excellent  emollient  cataplasm.* 

CATAPLASMA  SINAPIS.  Br.    Mustard  Paidtioe. 

(ClT-A-PLi^'M^   SI-NA'pIS.) 

SinapiuDut,  P,  O.;  Cataplaima  Rnbelacieiu ;  Sinapisme,  Cataplaame  de  Montarde,  Gataplaime 
raMfiant,  Fr.;  Senfteig,  G. 

'*  Take  of  Mustard,  in  powder,  2}  ounces  [av.],  or  a  sufficiency ;  Linseed  Meal 
2i  ounces  [av.]  ;  Boiling  Water,  Water,  of  each  a  sufficiency.  Mix  the  mustard 
with  two  or  three  ounces  of  lukewarm  water ;  mix  the  linseed  meal  with  six  to  eight 
ounces  of  boiling  water ;  add  the  former  to  the  latter,  and  stir  them  together."  Br, 

The  simplest  and  most  efiectual  mode  of  preparing  a  mustard  poultice,  plaster,  or 
tinapismy  as  it  is  variously  termed,  ia  to  mix  the  powdered  mustard  of  the  shops, 
diluted  with  flour  or  flaxseed  according  to  the  exigencies  of  the  case,  with  a  suffi- 
cient quantity  of  warm  water  to  give  it  a  due  consistence.  Vinegar  never  increases 
its  efficiency,  and,  in  the  case  of  the  black  mustard  seed,  has  been  ascertained  by 
MM.  Trousseau  and  Blanc  to  diminish  its  rubefacient  power.  The  same  may  be 
said  of  alcohol.  A  boiling  temperature  is  also  injurious,  by  interfering  with  the 
development  of  the  volatile  oil  or  acrid  principle.  (See  Stnapts.) 

The  mustard  poultice  is  a  very  powerful  rubefacfent,  producing  at  once  a  sense  of 
warmth,  which  increases  until  it  becomes  an  almost  insufferable  burning,  and  leaving 
after  removal  an  intensely  red  burning  surface,  followed,  if  the  application  has  been 
snfliciently  prolonged,  by  desquamation  or  vesication.  In  some  oases  of  low  vitality 
even  obstinate  jucers  and  gan^o'ene  have  resulted  from  the  protracted  action  of  mus- 
tard. A  poultice  composed  of  pure  black  mustard  should  rarely  be  left  on  more  than 
from  fifteen  to  twenty  minutes,  one  of  white  mustard  from  twenty  to  thirty  minutes, 
whilst  one  of  half  strength  may  be  applied  from  thirty  to  forty-five  minutes.  On 
souEie  susceptible  skins  a  mustard  plaster  is  tolerated  for  only  a  very  few  minutes. 
In  cases  of  insensibility  or  of  excessive  internal  irritation,  care  is  necessary  not  to 
allow  the  application  to  continue  too  long,  as  violent  inflammation  followed  by  ob- 
sdnate  ulceration  may  result.  It  is  remarkable  that  in  the  conditions  just  spoken  of 
a  mustard  plaster  may  at  the  time  of  its  application  seem  to  have  no  effect  whatever, 

•  A  ralwtitnte  for  linseed  meal  poultices  has  been  prepared  by  satarating  a  piece  of  thick  felt 
mper  with  a  decoction  of  linseed  and  drying.  When  intended  to  be  used,  the  prepared  paper  is 
oippad  in  hot  water.  It  sweHa  oon(>iderably,  and  is  applied  to  the  desired  part»  covered  with  waxed 
iper,  rubber  tiaaae,  or  oiled  silk,  faatened  with  baadagei^  and  allowed  to  remain  12  hours.  (Volk' 
Pkarm.  Ztg.,  1879,  p.  96.) 
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leaving  the  snrfaoe  white  and  painlesS)  and  yet,  when  reaction  oocnn,  farions  inflam- 
mation, ending,  it  may  be,  in  sloughing,  may  result.  A  severe  inflammation  produced 
by  mustard  is  more  painful  and  more  obstinate  than  one  caused  by  cantharides.  In 
children  particular  care  is  necessary  in  the  application  of  mustard.  The  poultice 
should  be  thickly  spread  on  linen,  muslin,  or  thick  paper,  and  may  be  covered  with 
gauze  or  unsized  paper  in  order  to  prevent  its  adhesion  to  the  skin.  If  hairs  are 
present  they  should  be  removed  by  the  razor.  Sinapisms  may  be  employed  when- 
ever a  speedy  rubefacient  impression  is  desired.  (See  Charia  Sinapis,) 

CATAPLASMA  SOD^  CHLORINATE.  Br.     Chlorine  PauUice. 

(OXT-4-PLX9II4   SODiE   (JHLO-Bf-NA'TJB.) 

**  Take  of  Solution  of  Chlorinated  Soda  two  Jluidauncei  ;  Linseed  Meal  four 
emices ;  Boiling  Water  eiffht  fiuidounces.  Mix  the  Linseed  Meal  gradually  with 
the  Water,  and  add  the  Solution  of  Chlorinated  Soda,  with  constant  stirring."  Br, 

This  is  an  excellent  application  to  sloughing  and  other  fetid  ulcers,  to  correct  the 
smell,  and  afford  a  moderate  stimulation. 

CATECHU.   U.S.,  Br.     QjUeehu. 

(CiT'9-CHU— k&tVka.) 

"  An  extract  prepared  from  the  wood  of  Acacia  Catechu.  Willdenow.  (^Ndt.  Ord. 
Leguminosse,  Mimoseas  )"  U.  S.  **  An  extract  of  the  leaves  and  young  shoots  of 
Uncaria  Gambir  (Naudea  Gambir)."  Br. 

Gateohn  Pallidam,  Pale  Catechu,  Catoh,  Terra  Japonica,  C^teohu  Nigrum ;  Caohoo,  Fr.;  Cate. 
obn,  Kateohu,  Pegu  Catechu,  G,;  Catecu,  Catoiu,  Catto,  It.;  Cateou,  Sp.;  Cutt,  ffindottanee. 

The  British  Pharmacopoeia  has  entirely  rejected  the  proper  catechu,  which  in 
the  former  edition  was  recognized  under  the  inappropriate  name  of  Catechu 
Nigrum,  retaining  by  the  name  of  Catechu  a  product  which,  though  analogous  to 
catechu,  is  entirely  distinct,  being  derived  from  a  different  plant,  and  known  com- 
monly by  a  different  name,  that,  namely,  of  gambir.  We  treat  in  the  text  of  the 
proper  catechu,  and,  in  a  note,  of  gambir  among  the  catechus  not  recognized  by  the 
U.  S.  Pharmacopoeia. 

Acacia  Catechu,  Willd.  Sp.  Plant,  iv.  1079 ;  Carson,  Illust,  of  Med,  Bot,  L  32, 
pi.  24 ;  B,  dc  T,  95.  According  to  Mr.  Kerr,  whose  description  has  been  followed 
by  most  subsequent  writers.  Acacia  Catechu  is  a  small  tree,  seldom  more  than  twelve 
feet  in  height,  with  a  trunk  one  foot  in  diameter,  dividing  towards  the  top  into  many 
close  branches,  and  covered  with  a  thick,  rough,  brown  bark.  The  leaves,  which 
stand  alternately  upon  the  younger  branches,  are  composed  of  from  fifteen  to  thirty 
pairs  of  pinnae  nearly  two  inches  long,  each  of  which  is  furnished  with  about  forty 
pairs  of  linear  leaflets,  beset  with  short  hairs.  At  the  base  of  each  pair  of  pinnse 
is  a  small  gland  upon  the  common  footstalk.  Two  short  recurved  spines  are  attached 
to  the  stem  at  the  base  of  each  leaf.  The  flowers  are  in  close  spikes,  which  arise 
from  the  axils  of  the  leaves,  and  are  about  four  or  five  inches  long.  The  iVuit  is  a 
lanceolate,  compressed,  smooth,  brown  pod,  with  an  undulated  thin  margin,  and 
contains  six  or  eight  roundish  flattened  seeds,  which  when  chewed  emit  a  nauseous 
odor. 

This  species  of  Acacia  is  a  native  of  the  East  Indies,  growing  abundantly  in 
various  provinces  of  Hindostan,  and  in  the  Burmese  Empire.  Pereira  says  that  it 
is  now  common  in  Jamaica.  Like  most  others  of  the  same  genus,  it  abounds  in  as- 
tringent matter,  which  may  be  extracted  by  decoction.  Catechu  is  an  extract  from 
the  wood  of  the  tree. 

This  drug  had  been  long  known  before  its  source  was  discovered.  It  was  at  first 
called  terra  Japonica^  under  the  erroneous  impression  that  it  was  an  earthy  substance 
derived  from  cf  apan.  When  ascertained  by  analysis  to  be  of  vegetable  origin,  it  wis 
generally  considered  by  writers  on  the  Materia  Medica  to  be  an  extract  of  the  hetd 
nuty  which  is  the  fruit  of  a  species  of  palm,  denominated  Areca  Catechu.  Its  true 
origin  vras  made  known  by  Mr.  Kerr,  assistant  surgeon  of  the  civil  hospital  in  Bengal, 
who  had  an  opportunity  of  examining  the  tree  firom  which  it  was  obtained,  and  oi*- 
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senrioj^  the  prooesB  of  eitraedon.  Aooordiog  to  Mr.  Kerr,  tbe  manufiustarer,  haviog 
cvi  off  tlie  exterior  white  ptft  of  the  wood,  reduoes  the  interior  brown  or  reddish- 
oolored  portion  into  chips,  which  he  then  boils  in  water  in  unglazed  earthen  yessebi 
till  all  the  soluble  matter  is  dissolved.  The  decoction  thus  obtained  is  evaporated 
dm  by  artificial  heat,  and  afterwards  in  the  snn,  till  it  has  assumed  a  thick  consist- 
ence, when  it  is  spread  out  to  dry  upon  a  mat  or  cloth,  being,  while  yet  soft,  divided 
by  means  of  a  string  into  square  or  quadrangular  pieces.  The  account  subsequently 
given  by  Dr.  Royle,  of  the  preparation  of  the  extract  in  Northern  India,  is  essentially 
the  same.  The  process,  as  he  observed  it,  was  completed  by  the  pouring  of  the 
extract  into  quadrangular  earthen  moulds.  Our  countryman,  the  Rev.  Howard 
Maloom,  states,  in  his  '*  Traveb  in  South-Eastern  Asia,"  that  catechu  is  largely  pre- 
pared ftom  the  wood  of  Acacia  Catechu  near  Prome,  in  Burmah.  Two  kinds,  he 
observes,  are  prepared  from  the  same  tree ;  one  blacky  which  is  preferred  in  China, 
and  the  other  reJ,  which  is  most  esteemed  in  Bengal.  It  is  said  that  the  unripe 
firnit  and  leaves  are  also  sometimes  submitted  to  decoction. 

The  name  catechu  m  the  native  language  signifies  \h»  juice  of  a  tree,  and  appears 
to  have  been  applied  to  astringent  extracts  obtained  from  various  plants.  According 
to  the  U.  S.  Pharmacopoeia,  however,  the  term  is  properly  restricted  to  the  extract 
of  Acacia  Catechu  ;  as  it  was  not  intended  to  recognize  all  the  astringent  products 
which  are  floating  in  Asiatic  commerce ;  and  those  from  other  sources  than  the 
Acacia,  though  they  may  occasionally  find  their  way  into  our  shops,  do  so  as  an  ex- 
ception to  the  general  rule.  A  minute  account  of  the  diversified  forms  and  exterior 
ohanuMiers  which  officinal  catechu  presents  as  produoed  in  different  localities,  would 
rather  tend  to  perplex  the  reader  than  to  serve  any  good  practical  purpose.  These 
eharacters  are,  moreover,  firequently  changing,  as  the  drug  is  procu^d  from  new 
souroee,  or  as  slight  variations  may  occur  in  the  mode  of  its  preparation.  Com- 
merce is  chiefly  supplied  with  catechu  from  Bahar,  Northern  India,  and  Nepauli 
through  Calcutta,  f^m  Canara  through  Bombay,  and  from  the  Burmese  dominions. 
We  derive  it  directly  from  Calcutta,  or  by  orders  from  London,  and  it  is  sold  m 
our  markets  without  refersnoe  to  its  origin.  It  is  frequently  called  cuteh  by  the^ 
Bn^ish  traders,  a  name  derived,  no  doubt,  from  the  Hindooetanee  word  cutt* 

<  Ib  order  not  to  ambMTMt  tbe  text  mmeeeiiariiy,  we  li»Te  thrown  togeUier,  in  the  fom  of  » 
DOte»  the  following  obsen-atione  npon  the  rarietiM  of  eeteeha  $  thoee  being  flnt  eontidered  which 
are  probably  derived  firom  ^oa«ia  C^cAn,  and,  thereforo^  reoQgnistd  as  officinal  in  the  U.  8.  Phar- 
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The  following,  so  far  at  we  hare  been  able  to  dlstingnish  them,  are  the  rarietlei  of  officinal^ 
bcehv  to  be  found  in  the  markets  of  Philadelphia. 

1.  Plano-convex  Catechu.  Cake  Catechu.  Toil  is  in  the  form  of  eircnlar  o&lces,  flat  on  one  side,. 
eoATez  on  the  other,  and  nsnally  somewhat  rounded  at  the  edge,  as  if  the  soft  extract  had  been 
placed  in  saucers,  or  yessels  of  a  similar  shape,  to  harden.  As  found  in  the  retail  shops,  it  is  gen- 
emlly  In  fragments,  most  of  which,  howerer,  exhibit  some  eridences  of  the  original  form.  The' 
ealEee  are  of  various  sites,  IVom  two  or  three  to  six  inches  or  more  in  diameter,  and  weighing  fi'omi 
a  few  ounces  to  nearly  two  pounds.  Their  exterior  Is  usually  smooth  and  dark  brown ;  but  we  have 
■eeai  a  specimen  in  which  the  flat  surface  exhibited  impressions  as  if  produced  by  coarse  matting.. 
Hie  color  internally  is  always  brown,  sometimes  of  a  light  yellowisn  brown  or  chocolate  color, 
hot  more  frequently  dark  reddish  brown,  and  sometimes  almost  black.  The  cakes  are  almost  always 
moro  or  lees  cellular  in  their  interior ;  but  in  this  respect  great  diversity  exists.  Sometimes  they 
are  very  porous,  so  as  almost  to  present  a  spongy  appearance,  sometimes  compact  and  nearly  uniform ; 
and  HUb  diflTerenee  may  be  observed  even  in  the  same  piece.  The  fracture  is  sometimes  rough  and 
dnll,  bat  in  the  more  compact  parts  is  usually  smooth  and  somewhat  shining ;  and  occasionally  a 
pieoe  split  in  one  direction  wilt  exhibit  a  spongy  fracture,  while  in  another  it  will  be  shining  and 
ralBoiES,  indicating  the  consolidation  of  the  extract  in  layers.  This  variety  of  catechu  is  often  of 
g*od  quality.  It  is  common  at  present  in  our  market,  but  we  have  been  unable  to  trace  its  origin 
aeeorftteiy.  There  ean  l>e  little  doubt,  from  its  internal  character,  that  it  comes  from  the  East 
IndieOy  and  it  the  product  of  A.  Catechu  :  but  no  accounts  that  we  have  seen  of  the  preparatios 
of  the  drag,  in  partienlar  geographical  sites,  indicate  this  particular  shape ;  and  it  is  not  impos- 
tibia  thai  portions  of  it  may  be  formed  out  of  other  varieties  of  catechu  by  a  new  solution  and 
eimpormtion. 

S.  Pegu  Oateehu.  This  is  the  product  derfred  firom  the  Burmese  dominions,  and  named  from  that 
jeeliuM  of  tiie  eonntiy  whence  it  is  exported.  It  enters  commerce,  probably  in  general  through 
Catoattfty  in  large  mattes,  sometimes  of  one  owt.,  consisting  of  layers  of  flat  cakes,  each  wrapped 
in  lesres,  said  to  be  thoee  of  the  Navelea  Brunonia.  In  this  form,  however,  we  do  not  see  it  in  the 
tb<M;  but  almost  always  in  angular,  irregular  fragments,  in  which  portions  of  two  layers  some- 
timet  cohere  with  leaves  between  them,  indicating  their  origin.  It  is  characterised  by  its  compact- 
SMS,  abining  fhwtttrer  nad  blackish  brown  er  dark  port-wine  color,  to  that  when  finely  broken  it 
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Properties.  Cateohn,  as  it  comes  to  ns,  is  in  masses  of  different  shapes,  some 
in  balls  more  or  less  flattened,  some  in  circular  cakes,  some  saucer-shaped,  oihen 

bean  considerable  resemblance  to  kino.    This  is  an  excellent  yarietj  of  oatecba,  and  is  not  nnfVe- 
qaent  in  tbe  shops. 

3.  Catechu  in  Quadrangular  Gaket.  This  is  soaroely  ever  fonnd  in  tbe  shops  in  its  complete  form, 
and  the  fragments  are  often  snob  that  it  would  be  impossible  to  infer  from  tnem  the  original  shape 
of  the  cake.  This  is  asually  between  two  and  three  inches  in  length  and  breadth,  and  somewhat 
less  in  thickness,  of  a  rusty  brown  color  externally,  and  dark  brown  or  brownish  gray  within, 
with  a  somewhat  rough  and  dull  fracture,  bat,  when  broken  across  the  layers  in  which  it  is  some- 
times disposed,  exhibiting  a  smoother  and  more  shining  surface.  Guibourt  speaks  of  the  layers  as 
being  blackish  externally  and  grayish  within,  and  bearing  some  resemblance  to  the  bark  of  a  tree, 
a  resemblance,  however,  which  has  not  struck  us  in  the  specimens  which  have  fallen  under  our 
notice.  There  is  little  doubt  that  this  variety  comes  from  the  provinces  of  Bahar  and  Northern 
India,  where  the  preparation  of  the  drug  was  witnessed  by  Mr.  Kerr  and  Dr.  Royle,  who  both  speak 
of  it  as  being  brought,  when  drying,  into  the  quadrangular  form.  It  has  been  called  Bengal  Oateekm, 
because  exported  from  that  province. 

Pale  eateektt,  so  far  as  the  term  is  not  applied  to  gambir,  may  be  oonsidered  as  belonging  to  this 
variety.  A  specimen  with  this  name,  which  was  sent  from  India  to  the  great  London  exhibition, 
and  which  Br.  G.  B.  Wood  had  an  opportunity  of  examining,  was  in  oblong  rectangular  pieces,  or 
fragments  of  such  pieces,  about  three  and  a  half  inches  long  by  an  inch  and  a  half  in  breadth,  of 
a  dirty  yellowish  color  within,  and  an  earthy  fracture,  quite  free  from  gloss,  and  bearing  a  mndh 
stronger  resemblance  to  gambir  than  to  ordinary  catechu. 

4.  Catechu  in  Balle.  We  have  seen  this  in  two  fonps — one  consisting  of  globular  balls  about  ts 
large  as  an  orange,  very  hard  and  heavy,  of  a  ferruginous  aspect  externally,  very  rough  when  broken, 
and  BO  full  of  sand  as  to  be  gritty  under  the  teeth ;  the  other  in  cakes,  originallv,  in  all  probability, 
globular,  and  of  about  the  same  dimensions,  but  flattened  and  otherwise  pressed  out  of  shape  before 
being  perfectly  dried,  sometimes  adhering  two  together,  as  happens  with  the  lumps  of  Smyrna 
opium,  and  closely  resembling  in  external  and  internal  color,  and  in  the  character  of  Uieir  fraetue^ 
the  ouadrangular  variety  last  described.  The  former  kind  is  rare,  and  the  specimens  we  have  seen 
had  been  twenty  years  in  the  shop,  and  had  very  much  the  appearance  of  a  factitious  prodoeL 
The  latter  is  in  all  probability  the  kind  known  formerly  as  the  Bombay  catechu;  as  Dr.  Hamilton, 
and,  more  recently.  Major  Mackintosh,  in  describing  the  mode  of  preparing  catechu  on  the  Malabar 
coast,  of  which  Bombay  is  the  entrepot,  say  that,  while  the  extract  is  soft,  it  is  shaped  into  balls 
about  tbe  sise  of  an  orange. 

S.  Oateehue  not  recognized  in  the  U.  S,  Pkarmaeopcna. 

1.  Cateohn,  Br,  Oamhir,  Terra  Japonica,  Pale  Catechu,  An  astringent  extract  Is  abun- 
dantly prepared  in  oertain  parts  of  the  East  Indies,  under  the  name  of  gambir  or  aambeer,  and 
imported  into  Europe  and  America  under  that  of  terra  Japonica.  Tbe  plant  from  which  it  is  ob- 
tained, called  by  Mr.  Hunter,  who  first  minutely  described  it,  Nauclea  Oambir,  but  by  Roxburgh, 
De  Candolle,  and  others,  Unearia  Oambir,  is  a  climbing  shrub  of  the  natural  order  Rubiaoess  of  Jos- 
sieu,  Ginchonacess  of  Lindley.  {B.  ^  T.  139.)  It  is  a  native  of  Malacca,  Sumatra,  Cochin-Chiiia, 
and  other  parts  of  Eastern  Asia,  and  is  largely  cultivated  in  the  islands  of  Bintang,  Singapore, 
and  Prince  of  Wales.  The  gambir  is  prepared  by  boiling  the  leaves  and  young  shoots  in  water, 
and  evaporating  the  decoction  either  by  artificial  or  solar  heat.  When  of  a  proper  consistence^  it 
is  spread  out  into  flat  cakes  in  moulds  or  otherwise,  and  then  cut  into  smaM  cubes,  which  are  dried 
in  the  sun.    Sometimes  these  cohere  into  a  mass  when  packed  before  being  quite  dry. 

Gambir  is  in  cubes,  with  sides  about  an  inch  square,  is  light  and  porous,  so  that  it  floats  when 
thrown  in  water,  is  deep  yellowish,  or  reddish  brown  externally,  but  pale  yellowish  within,  presents 
a  dull  earthy  surface  when  broken,  is  inodorous,  and  has  a  strongly  astringent,  bitter,  and  subse- 
quently sweetish  taste.    It  softens  and  swells  up  when  heated,  and  leaves  a  minute  proportion 
of  ashes  when  burnt.    It  is  partially  soluble  in  cold  water,  and  almost  wholly  so  in  boiling  water, 
which  deposits  a  portion  upon  cooling.    Duhamel,  Ecky,  and  Procter  dissolved  87*6  per  cent,  of  it 
in  cold  water  by  means  of  percolation.  (A.  J.  P.,  xvi.  166.)     Nees  von  Esenbeok  found  it  to  eonsisi 
of  from  36  to  40  per  cent,  of  cateohu-tannio  acid,  a  peculiar  principle  called  cateehuin,  eatodkim,  or 
eateohuic  acid,  gum  or  gummy  extractive,  a  deposit  lixe  the  cinchonio  red,  and  2*5  per  cent,  oflignin, 
Catechuio  aetd,  when  perfectly  pure,  is  snow-white,  of  a  silky  appearance,  crystallisable  in  flue 
needles,  unalterable  if  dry  in  the  air,  fusible  by  heat,  very  slightly  soluble  in  oold  water  with  which 
it  softens  and  swells  up,  soluble  in  boiling  water  which  deposits  it  on  cooling,  and  soluble  also  in 
alcohol  and  ether.    It  very  slightly  reddens  litmus  paper,  and,  though  coloring  the  solution  of  chlo- 
ride of  iron  green,  and  producing  with  it  a  grayish  green  precipitate,  differs  from  tannic  acid  in  not 
afTeoting  a  solution  of  gelatin.    It  bears  considerable  analogy  to  gallic  acid  in  its  relations  to  the 
metallic  salts,  but  does  not,  according  to  Neubauer,  bear  the  same  relation  to  the  tannic  acid  of 
catechu  that  gallic  acid  does  to  that  of  galls.    On  the  contrary,  instead  of  resulting  fVom  the  oxida- 
tion of  tannic  acid,  it  is  by  heat  oonverted  into  a  substance  analogous  to  tannin.  (A,  J,  P^  xxviiL 
329  and  331;  from  Liebiq*e  Annalen,  xovi.  337.)    The  very  great  discordance  of  different  authors 
as  to  its  formula  seems  to  be  explained  by  some  recent  experiments  of  Btti  {Liebig*e  Ann,,  186,  p. 
327),  who  shows  that  eatechin,  CisHisOs,  readily  gives  at  100<*  0.  (212^  F.),  or  even  when  kept  for 
some  time  over  sulphuric  acid,  an  anhydride,  GssHmOu,  and  at  160o  0.  (320o  F.)  a  second  aohy- 
dride,  CssHssOi^,  which,  mixed  in  varying  proportions,  explain  the  varying  results.     Gantier 
{Jonm.  de  Pharm.  et  de  Chim,,  1878,  p.  368)  assigns  to  cateohin  the  formula  CsiHuOs. 

Several  varieties  of  gambir  are  described.  Sometimes  It  Is  in  oblong  instead  tf  cubical  pieces^ 
without  differing  in  other  respects  from  the  ordinary  kind ;  sometimes  in  small  oironlar  cakes,  or 
short  cylindrical  pieces,  heavier  than  water,  of  a  pale  reddish  yellow  color,  moderately  astringent 
gritty  under  the  teeth,  and  quite  impure;  sometimes  in  very  small  cubes,  distinguishable  by  tho 


PABT  I.  Catechu.  387 

cabical  or  oblong,  or  quite  irregular,  and  of  every  grade  in  sise,  from  small  angular 
pieces,  which  are  evidently  fragments  of  the  original  cakes,  to  lumps  which  weigh 
one  or  two  pounds.  The  color  is  externally  of  a  rusty  brown  more  or  leas  dark, 
internally  varying  from  a  pale  reddish  or  yellowish  brown  to  a  dark  liver  color.  In 
some  specimens  it  is  almost  black,  in  others  somewhat  like  the  color  of  port  wine, 
and  in  others  again,  though  rarely,  dull  red  like  annotta.  The  extract  has  been  dis- 
tinguished into  the  pale  and  dark  varieties ;  but  there  does  not  appear  to  be  sufficient 
ground  for  retaining  this  distinction,  at  least  in  relation  to  the  proper  catechu  obtained 
from  the  wood  of  A.  Catechu,  Catechu  is  inodorous,  with  an  astringent  and  bitter 
taste,  followed  by  a  sense  of  sweetness.  It  is  brittle,  and  breaks  with  a  fracture  which 
IB  rough  in  some  specimens,  in  others  uniform,  resinous,  and  shining.  That  which 
is  preferred  in  our  market  is  of  a  dark  color,  easily  broken  into  small  angular  frag- 
ments, with  a  smooth  glossy  surface,  bearing  some  resemblance  to  kino.  Catechu  is 
often  mixed  with  sand,  sticks,  and  other  impurities.  From  200  parts  of  Bombay 
eatechu,  Sir  H.  Davy  obtained.  109  parts  of  tannic  acid,  68  of  extractive,  13  of  mu- 
cilage, and  10  of  insoluble  residue.  The  same  quantity  of  Bengal  catechu  yielded  97 
of  tannic  acid,  73  of  extractive,  16  of  mucilage,  and  14  of  insoluble  residue.  Other 
experimenters  have  obtained  results  somewhat  different.  The  proportion  of  tannic 
add,  which  may  be  considered  the  efficient  principle,  varies  from  about  30  to  55  per 
cent,  in  the  different  varieties  of  the  drug.  The  portion  designated  by  Davy  as  ex- 
traotive  is  said  to  contain,  if  it  does  not  chiefly  consist  of,  a  principle  discovered  by 
Bachner,  and  now  called  eatechin,  catechuiriy  or  eatechuxc  acid^  to  which  Etti  gives 
the  formula  C,,Hj,Og.    To  prepare  pure  catechin,  Etti  (loc.  cit.)  proceeds  as  follows. 

blaek  color  they  afford  with  tlnotore  of  iodine,  indionting  the  ftdmixtare  of  sago,  or  other  amyla- 
eeons  niAtter;  and,  flnallj,  ia  oiroalar  ealces  of  the  criie  of  a  small  losenge  flat  on  one  side,  and 
■omewhat  eonrex  on  the  other,  of  a  pale  pintcish  yellowish  white  color,  and  a  ohalky  feel.    This 
is  most  highly  esteemed  by  the  natives  in  India.  (Pereira.)    None  of  theso  Tarieties  occur  to  any 
extent  in  onr  commerce.    At  the  Edinburgh  Forestry  Exhibition  in  1885,  the  Mahangah  of  Johore 
exhibited  specimens  labelled  "  gambler  produced  in  Johore."  The  first  quality,  which  was  **  maknn*' 
(for  eating),  was  in  regular  cubes,  externally  cassia  brown  color,  internally  pale  cinnamon  brown, 
and  yielded  32  per  cent,  of  tannic  acid ;  the  second  quality  was  in  badly-formed  cubes,  externally 
brown  and  black,  internally  cinnamon,  and  yielded  30  per  cent,  of  tannic  acid ;  the  third  quality 
was  in  dall  brown,  well-shaped  cubes,  internally  pale  brown,  and  yielded  19  per  cent,  of  tannic 
add.    The  oblong  or  paralUlopiped  gamhitr  was  of  a  uniform  dull  brown,  y^ry  hard  and  strong, 
and  yielded  only  2  per  cent,  of  tannic  acid.    Mr.  MaoEwan  believes  that  the  low  percentage  of 
tannin  was  due  to  the  decoction  not  having  been  subjected  to  prolonged  boiling,  which  favors  the 
deeompontion  of  catechin,  with  the  formation  of  catechu-tannic  acid. 

Gambir  was  probably  the  substance  first  brought  from  the  BasI  under  tiM  name  of  t^rra  Japnnica, 
It  is  largely  consumed  in  the  East  by  the  betel-chewers.  Qreat  quantities  are  imported  into  Eu- 
rope, where  it  is  used  for  tanning,  calico-printing,  dyeing,  etc.  In  this  country  it  is  also  largely 
eoBsumed  by  the  ealico-printer.  It  is  a  strong  astringent,  and  appIicabTe  to  the  same  purposes  as 
tbe  officinal  catechu. 

3.  Areea  Oatecku.  This  is  obtidned  from  the  areca  nut,  or  hetel  nut,  which  is  the  seed  of  Areea 
0attehu,tk  palm  cultivated  in  all  narts  of  India.  (See.  Part  11.)  It  ia  prepared  by  boiling  tbe 
note  in  water,  and  evaporating  the  decoction.  There  are  two  varieties ;  one  of  a  black  color,  very 
aetringenty  mixed  with  paddy  husks  and  other  impurities,  and  obtained  by  evaporating  the  first 
decoction;  the  other,  yellowish  brown,  of  an  earthy  fracture,  and  pure,  resulting  from  the  evapora- 
tion of  a  decoction  of  the  nuts  which  had  been  submitted  to  the  previous  boiling.  The  first  is 
called  Imkmm,  the  other  eoury.  (Heyne,  Traett,  etc.,  on  India.)  They  are  prepared  In  Mysore,  and 
Aiaslie  states  that  both  varieties  are  sold  in  the  bazaars  of  Lower  India,  and  used  for  the  same  pur- 
poee  as  the  officinal  catechu  by  the  native  and  European  practitioners.  They  are  also  much  used 
for  chewing  by  the  natives.  But  they  are  seldom  exported,  and  it  ie  uncertain  whether  they  find 
their  way  into  European  or  American  commerce.  Pereira  thought  he  had  identified  the  kaaau  with 
a  variety  of  eateoha  derived  from  Ceylon,  where  he  had  been  informed  that  an  extract  of  the  areca 
nat  la  prepared.  It  was  in  eircular  flat  cakes,  from  two  to  three  inches  in  diameter,  scarcely  an 
inch  thick,  eovered  on  one  side  with  paddy  husks,  and  internally  blackish  brown  and  shining,  like 
Pe^n  eateehn. 

Oviboort  and  Pereira  describe  other  varieties,  which  we  have  not  met  with,  and  which  are  prob^ 
al»1j  rare.  One  of  these  is  the  Stam  eateehu,  in  conical  masses  shaped  like  a  betel  nut,  and  weighing 
about  a  pound  and  a  half.  Its  fracture  is  shining  and  liver-colored,  like  that  of  hepatic  aloes ;  in 
other  respects  it  resembles  Pegu  catechu.  Another  is  the  black  mucilaginout  catechu  of  Guibourt, 
in  parallelopipeds,  an  inch  and  a  half  in  length  by  an  inch  in  breadth.  Internally  it  is  black  and 
•hiDins*  ^^^  i^  ^■'^  ^  mucilaginous  and  feebly  astringent.  A  third  is  the  dull  reddiah  catechu 
of  Goibonrt,  in  somewhat  flattened  ba1I»,  weighing  three  or  four  ounces,  of  a  dull  reddish,  wavy^ 
aad^eAcB  wiarhkd  fieaeteret  Many  years  since  an  extract  like  this  was  brought  to  Philadelphia 
BDon  speculation  by  a  merchant  from  Calcutta,  but  it  is  not  now  in  the  market.  Lastly,  there  is  a 
pale  or  ^kitieh  catechu,  in  small  roundish  or  oval  lumps,  with  an  irregular  snr^Sce,  dark  or  blackish 
brown  externally,  very  pale  and  dull  internally,  and  of  a  bitter,  astringent  and  sweetish  taste, 
witii  *  amoky  flavor.    It  is  unknown  in  commerce. 
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Catechu  is  dissolved  in  eight  times  its  weight  of  boiling  water,  and  the  liquid,  after 
being  strained  through  a  doth,  is  left  for  some  days  until  the  insoluble  catechin  baa 
subsided.  The  crude  catechin  is  collected  in  a  linen  cloth  and  submitted  to  the 
action  of  a  screw-press,  then  dissolved  in  a  sufficient  amount  of  dilute  alcohol,  and 
the  filtered  solution  is  shaken  up  with  ether  as  long  as  any  catechin  is  thereby  dis- 
solved ;  and  after  the  ether  has  oeen  removed  by  distillation  the  residue  is  taken  up 
with  distilled  water,  and  the  solution  is  left  for  a  few  days,  when  the  catechin  crys- 
tallizes out  in  an  almost  colorless  state.  Afler  pressure  in  a  cloth  Jt  is  again  dissolved 
in  boiling  water,  when  a  yellowish  white  body  remains  behind,  which  appears  to  be 
quercetm.  The  deep  red  liquid  remaining  behind  after  the  catechin  has  been 
dissolved  out  with  ether  contains  caXecKu  red,  O^H^O^.  The  tannic  acid  is  of  the 
variety  which  precipitates  iron  of  a  greenish  black  color,  and  differs  from  most  of  the 
other  varieties  in  not  yielding  grape-sugar  when  digested  with  dilute  sulphuric  add. 
It  is  not,  therefore,  a  glucoside.  It  precipitates  gelatin,  but  not  tartar  emetic  {Ka$te)^ 
and  is  not,  like  the  tannic  acid  of  galls,  converted  into  gallic  acid  by  exposure  to  the  air. 
It  may  be  distinguished  by  the  name  of  catecku-tanmc  acid.  Oitechu  is  almost 
wholly  soluble  in  a  large  quantity  of  water,  to  which  it  imparts  a  brown  color.  The 
extractive  or  catechuic  acid  is  much  less  soluble  than  the  astringent  principle,  which 
may  be  almost  entirely  separated  from  it  by  the  frequent  application  of  small  quan* 
tities  of  cold  water.  Boiling  water  dissolves  it  much  more  readily  than  cold,  and 
deposits  it  of  a  reddish  brown  color  upon  cooling.  Both  principles  are  readily  dis- 
solved by  alcohol  or  proof  spirit,  and  also  by  ether.  For  the  important  reactions  of 
catechu,  see  Acidum  Tannicum. 

The  importations  of  cutch  or  catechu  and  terra  japonica  or  gambir  for  purposes 
of  tanning  and  calico  printing  are  quite  la^e,  amounting  in  1887  to  25,598,212 
pounds. 

M.  de  Meyer  affirms  that  the  best  method  of  detecting  adulteration  of  cateoihu  is 
to  treat  the  suspected  drug  with  ether.  Catechu  of  good  quality,  after  repeated  treat- 
ment with  ether,  loses  53  per  cent,  of  its  weight,  and  the  dried  residue  weighs  only 
47  per  cent,  of  the  catechu  employed.  If  this  be  exceeded,  the  drug  must  be  pro- 
portionately impure.  (Joum.  de  Pharm.^  Juin,  1870,  p.  479.)  A.  Jossart  {Jowm, 
Pharm.  d'Anven,  1881,  p.  41)  examined  a  catechu  which  was  adulterated  with 
60  to  65  per  cent,  of  ferrous  carbonate. 

Kedioal  Properties  and  Uses.  Catechu  is  a  powerful  astringent.  The  dark- 
colored  is  somewhat  more  powerful  than  the  light,  and  is  therefore  usually  preferred ; 
but  the  light,  being  rather  sweeter,  is  chosen  by  the  Malays,  Hindoos,  and  other 
East  Indians,  who  consume  vast  quantities  of  this  extract  by  chewing  it,  mixed 
with  aromatics  and  a  small  proportion  of  lime,  and  wrapped  in  the  leaf  of  the  P^[>er 
Betel,  Catechu  may  be  advantageously  used  in  most  cases  where  astringents  are 
indicated.  The  complaints  to  which  it  is  best  adapted  are  diarrhoea  dependent  on 
debility  or  relaxation  of  the  intestinal  mucous  membrane,  and  passive  hemorrhages, 
particularly  that  from  the  uterus.  A  small  piece  held  in  the  mouth  and  allowed 
slowly  to  dissolve,  is  an  excellent  remedy  in  relaxation  of  the  uvula,  and  the  irri- 
tation of  the  fauces  and  troublesome  cough  which  depend  upon  it.  Applied  to 
spongy  gums,  in  the  state  of  powder,  it  sometimes  proves  useml ;  and  it  has  been 
recommended  as  a  dentifrice  in  combination  with  powdered  charcoal,  Peruvian  bark, 
myrrh,  etc.  Sprinkled  upon  the  surface  of  indolent  ulcers,  it  is  occasionally  bene- 
ficial, and  is  much  used  in  India  for  the  same  purpose,  in  the  form  of  an  ointment 
An  infusion  of  catechu  may  be  used  as  an  injection  in  obstinate  gonorrhoea,  gleet, 
and  leucorrhoea,  and  we  have  found  it  highly  beneficial,  when  thrown  up  the  nos- 
trils, in  arresting  epistaxis.  The  dose  is  ^om  ten  grains  to  half  a  drachm  (0*65- 
1*95  Gm.),  which  should  be  frequently  repeated,  and  is  best  given  with  sugar,  gum 
arable,  and  water.* 

*  Fluid  Extract  0/  Catechu,  Prof.  Procter  snggeited  the  following  foramla  for  a  Jtwid  ex- 
tract 0/ catechu  ba8«»d  on  the  sol  vent  power  of  glyoerin  oyer  this  extract.  Bieht  rroyonaoMof  pure 
oateoha,  in  moderately  coarse  powder,  are  mixed  in  a  mortar  with  /our  fluiaouneee  of  glyesnn  m 
as  to  form  a  paste,  to  which  enoagh  dilated  alcohol  is  added  to  make  a  pint.  The  liqnid  Ss  pound 
into  a  bottle,  shaken  oocasionallj  for  twenty-foar  hoars,  and  then  strained  throngh  mnsHn.  Each 
fluidraohm  of  the  fluid  extract  represents  thirty  grains  of  cateohu.  {Proe,  A,  P,  A,^  1SS3,  p.  f4L) 
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Of,  Prep.  Tinotura  Gateolia  Composita. 

Q^.  Prep.  Br.  Infusom  Catechu ;  Polvia  Oateohu  Compositos ;  Tinotura  Catechu ; 
Tioehisci  Cateehu. 

CAULOPH YLLUM.  U.  8.     OauhphyUum.    [Blue  CbAo«A.] 

(GiU-L^PHtL'LyX.) 

^  The  rhisome  and  rootlets  of  Caulophyllum  thalictroides.  Michaux.  (J^at.  Ord. 
Berberidacea.)"  U.S. 

Pbppooie  Boot,  Squaw  Root,  Blueberry  Root. 

Gen.  Ch.  SepaJk  6,  with  three  small  bractlets  at  the  base,  ovate-oblong.  Petals 
6,  thick  and  gland-like,  somewhat  kidnej-shaped  or  hooded  bodies,  with  short 
daws  much  smaller  than  the  sepals,  one  at  the  base  of  each  of  them.  Stame^is 
6:  aiUhers  oblong.  PUtU  gibbous,  style  short.  Stigma  minute  and  unilateral. 
Ovary  bursting  soon  after  flowering  by  the  pressure  of  the  two  erect,  enlarging  seeds 
and  withering  away.  The  spherical  seecU  naked  on  their  thick  seed-stalks,  looking 
like  drupes;  the  fleshy  integument  turning  blue;  albumen  of  the  texture  of  horn. 
(GVoy's  Manual.^ 

CavIophyUum  tJialtetroides.  Michaux.  LeorUice  thalictroides.  Linn.  This  is 
an  indigenous,  perennial,  herbaceous  plant,  with  matted,  knotty  rhizomes,  from 
which  rises  a  single  smooth  stem,  about  two  feet  high,  naked  till  near  the  summit, 
where  it  sends  out  a  large  triternately  compound  leaf,  and  ending  in  a  small  raceme 
or  panicle  of  greenish  yellow  flowers,  at  the  base  of  which  is  often  a  smaller  biter- 
nate  leaf.  The  whole  plant  when  young,  as  well  as  the  seeds,  which  are  about  as 
large  as  peas,  is  glaucous.  It  is  the  only  known  species  of  the  genus.  It  is  found 
in  most  parts  of  the  United  States,  growing  in  moist  rich  woods. 

Propertiei.  The  root  stock  is  the  only  part  used.  It  has  a  sweetish,  pungenc 
taste,  and  yields  its  virtues  to  water  and  tJcohol.  It  is  officinally  described  as  fol- 
lows. '*  Bhizome  about  four  inches  (10  cm.)  long,'  and  about  one-fourth  to  two- 
fifths  of  an  inch  (6  to  10  mm.)  thick,  bent ;  on  the  upper  side  with  broad,  concave 
stem-scars  and  short,  knotty  branches ;  externally  gray  brown,  internally  whitish, 
tough  and  woody.  Rootlets  numerous,  matted,  about  four  inches  (10  cm.)  long, 
and  one  twenty-fifth  of  an  inch  (1  mm.)  thick,  rather  tough;  nearly  inodorous; 
taste  sweetish,  slightly  bitter,  and  somewhat  acrid."  U.  S. 

Caulophyllum  was  examined  by  Mayer,  who  found  it  to  contain  saponin.  (^A.  J.  P., 
1863,  p.  99.)  A.  E.  Ebert  subsequently  made  an  investigation  of  its  constituents, 
and  found  albumen,  gum,  starch,  phosphoric  acid,  extractive,  two  resins,  coloring 
matter,  and  a  body  analogous  to  saponin.  The  caulophyllin  of  the  eclectics  is^made 
in  the  usual  way,  by  pouring  a  concentrated  alcohohc  tincture  into  water  and  col- 
lecting, washing,  and  drying  the  resinous  precipitate.  Prof.  J.  XT.  Lloyd  purified  the 
mbstanoe  which  Ebert  described  as  analogous  to  saponin,  and  for  distinction  terms 
it  leonim.  (See  Dnigs  and  Medicines  of  North  America^  vol.  ii.  p.  152.) 

Kedioal  Properties.  Caulophyllum  has  been  scarcely  used  at  all  by  the  gen- 
eral medical  profession,  although  the  so-called  eclectic  or  homoeopathic  practitioners 
daim  for  it  peculiar  valuable  properties.  It  is  said  to  be  sedative,  antispasmodic, 
and  oxytocic,  and  to  have  the  power  when  uterine  inertia  occurs  during  labor  to 
eause  the  contractions  to  become  very  severe,  without  altering  their  general  charac- 
ter as  does  ergot.  It  Lb  also  alleged  to  be  capable  of  arresting  threatened  abortion,  to 
be  Tery  efficacious  in  hysteria,  in  amenorrhoea,  in  dysmenorrhoea,  menorrhagia,  uter- 
ine subinvolution,  etc. ;  also  to  be  capable  of  originating  uterine  contractions  and 
producing  abortion.  For  a  detailed  description  of  the  various  more  or  less  con- 
tmdictoiy  powers  ascribed  to  it,  the  reader  is  referred  to  LLoyd^s  Drugs  and  Medir 
ctnes  of  North  America^  vol.  ii.  p.  1 55.  It  is  given  in  decoction,  infusion,  or  tincture, 
die  first  two  being  made  in  the  proportion  of  an  ounce  to  a  pint  of  water,  the  last  of 
four  ounces  to  a  pint  of  spirit.  The  dose  of  the  decoction  or  infusion  is  one  or  two 
fluidounces,  of  the  tincture  one  or  two  fluidrachms.  Leontin  has  also  been  used  in 
doaea  of  one  drachm  of  the  one  per  cent,  solution. 
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CERA  ALBA.  U.  &,  Br.     WkUe  Wax. 

''  Yellow  wax  bleached."  U,  S.  ''  Yellow  wax  bleached  by  exposare  to  moiatue 
air,  and  light."  Br. 

Cire  b]anoh«^  Fr.;  W^ssea  Waobsy  0,;  Cera  blanoa.  It.;  Cera  blanoa,  8p. 

CERA  FLAVA.  U.  S.,  Br.     Yellow  Wax. 

(CE'B^  FLA'V^.) 

"  A  peculiar,  concrete  substance,  prepared  by  Apis  mellifica.  Linn4.  (^CIom^  Id 
secta ;  Order^  Hymenoptera.)"  U.  S.  "  Prepared  firom  the  honeycomb  of  the  Hiv< 
Bee,  Apis  mellifica."  Br. 

Cera  Citrina;  Beeswax;  Cire  Jaane,  Fr,;  Gelbea  Waobs,  0.;  Cera  1^^  /<•/  .^"^ amariUa,  Sp. 

Wax  is  a  product  of  the  common  bee,  Apis  mellifica  of  naturalists,  which  con- 
structs with  It  the  cells  of  the  comb  in  which  the  honey  and  larva?  are  deposited. 
It  was  at  one  time  doubted  whether  the  insect  elaborated  the  wax  by  its  own  organs, 
or  merely  gathered  it  fh)m  yegetables.  The  question  was  set  at  rest  by  Huber,  who 
fed  a  swarm  of  bees  exclusively  on  honey  and  water,  and  found  that  they  formed  a 
comb  consisting  of  wax.  This,  therefore,  is  a  proper  secretion  of  the  ^nsect.  It  is 
produced  in  th^  form  of  scales  under  the  rings  of  the  belly.  But  wax  also  exists  in 
plants,  bearing  in  this,  as  in  other  respects,  a  close  analogy  to  the  fixed  oils.  It  is, 
however,  the  product  of  the  bee  only  that  is  recognized  by  the  Pharmacopoeias.*  This 
is  directed  in  two  forms:  1,  that  ofyeUow  toax  procured  immediately  from  the  comb ; 
and,  2,  that  of  tohite  toax  prepared  by  bleaching  the  former.  We  shall  consider  these 
separately,  and  afterwards  give  an  account  of  vegetable  toax, 

1.  Cera  Flay  a,  or  Yellow  Wax,  This  is  obtamed  by  slicing  the  comb  taken 
from  the  hive,  draining  and  afterwards  expressing  the  honey,  and  melting  the  resi. 
due  in  boiling  water,  which  is  kept  hot  for  some  time  in  order  to  allow  the  impuri- 
Xies  to  separate,  and  either  subside  or  be  dissolved  by  the  water.  When  the  liquid 
cools  the  wax  concretes,  and,  having  been  removed  and  again  melted  in  boiling  water, 
is  strained  and  poured  into  pans  or  other  suitable  vessels.  The  labor-saving  device  is 
sometimes  adopted  of  stretching  a  strainer  of  cheese-cloth  upon  a  hoop,  and  wedg- 
ing the  latter  down  into  the  hot  mixture  below  the  level  of  the  water ;  as  this  oools, 
the  melted  wax  slowly  rises  through  the  cloth,  and  thus  a  perfectly  dean  cake  of 
wax  is  formed  on  top  on  cooling.  It  is  usually  brought  to  market  in  round  flat  cakes 
of  considerable  thickness.  The  druggists  of  Philadelphia  are  supplied  chiefly  from 
the  Western  States  and  North  Carolina,  especially  the  latter,  and  from  Cuba  and 
Califgmia. 

*  China  toax,  called  pe-fa  by  ibe  ChiDese,  resembles  spermaceti  in  whiteness  and  oiystalliiie  ap- 
pearance, but  is  distinguished  by  greater  hardness  and  friability,  and  a  somewhat  fibrons  fracture. 
It  tnelts  si  about  83°  C.  (1f^1°  F.),  is  very  slightly  soluble  in  alcohol  or  ether,  is  insoluble  In  eold 
oil  of  turpentine  and  rectified  petroleum,  but  is  dissolved  with  the  aid  of  beat,  and  very  soluble 
in  benzol.  These  solubilities  distinguish  it  from  spermaceti.  {P,  J.  TV.,  xiv.  9.)  It  waa  fomerly 
supposed  to  be  of  regetable  origin,  but  has  been  ascertained  to  be  the  product  of  an  insect  belong- 
ing to  the  genus  Comus,  which  fixes  itself  to  the  branches  of  a  certain  tree,  and  investing  them 
closely,  becomes  imbedded  in  a  waxy  material,  which  is  scraped  off  with  the  insects,  and  constitutes 
the  crude  wax.  It  is  purified  by  melting  and  straining,  f  Hanburv,  P.  J.  Tr,,  xii.  476.)  The  tree 
from  which  the  wax  is  obtained  has  been  ascertained  to  oe  the  Fraxinvu  CkineuM  of  Boxbuigh. 
(Ibid,,  Sept.  1, 1869,  p.  176.) 

Mr.  T.  T.  Cooper,  m  his  "Travels  of  a  Pioneer"  in  China,  gives  some  interesting  statements  as 
to  the  production  of  this  wax,  which  are  the  result  of  his  own  personal  observations.  It  is  chieAy 
the  province  of  S'ichuan  which  is  the  seat  of  this  industry ;  the  cultivation  of  the  China  wax 
being  a  souroe  of  great  wealth  to  this  province,  second  only  In  importance  to  the  silk  culture.  The 
"  wax  trees"  are  all  cut  down  at  the  height  of  8  feet,  leaving  no  branches,  the  trunks  being  about 
as  thick  as  a  man's  thigh,  and  sending  forth  shoots  in  the  spring.  The  insects  are  cultivated  in 
a  difierent  province,  that  of  Yunnan,  whence  vast  quantities  of  the  eggs  are  sent  annually  to 
S'schuan,  wnere  they  are  received  in  little  balls  of  the  siieof  a  pea.  These  are  suspended,  enelosed 
in  young  leaves,  to  the  shoots  of  the  tree  in  Maroh.  In  about  two  months  the  larvss  appear,  and 
feeding  on  the  leaves  soon  attain  the  sise  of  small  butterflies,  which  spread  themselves  in  immense 
numbers  over  the  branches,  which  aro  whitened  by  them,  so  as  to  seem  covered  with  feathery 
snow.  The  grub,  as  it  advances  to  the  chrysalis  form,  buries  itself  in  a  white  secrrtion  by  whi^ 
all  the  branches  are  coated  an  inch  in  thickness.  These  are  then  cut  oif  near  the  stem  and  divided 
into  small  pieces,  which  aro  tied  in  bundles,  and  put  into  large  caldrons,  where  they  are  boiled  in 
water  till  all  the  wax  melts  and  rises  to  the  surface.  It  is  then  skimmed  off  and  run  into  moulds 
where  it  hardens.  In  the  form  thus  produced,  it  is  spread  over  the  Empire,  where  it  is  used  for 
candles  and  at  medicine.  {P.  J.  Tr,,  1872,  p.  569  ;  also  vol.  xv.,  1885,  p.  755.) 
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FzopertieB.  YeHow  wax  is  "a  yellowish  or  brownish  yellow  solid,  having  an 
agxeeabie,  honey-like  odor,  and  a  faint,  balsamic  taste.  It  is  brittle  when  cold,  bnt 
beoomes  plastic  by  the  heat  of  the  hand.  It  melts  at  63<'-64''  C.  (145'4M47-2''  F.), 
and  congeals  widi  a  smooth  and  level  surface.  8p.  gr.  0*955  to  0*967.*  It  is  insol- 
able  in  water,  bat  soluble  in  35  parts  of  ether  and  in  11  parts  of  chloroform ;  also 
salable  in  oil  of  turpentine,  and  in  fixed  or  volatile  oils.  Cold  alcohol  dissolves  it 
only  partially,  but  it  is  almost  completely  soluble  in  boiling  alcohol.  If  1  Gm.  of 
Wax  be  boiled,  for  half  an  hour,  with  40  Om.  of  solution  of  soda  (sp.  gr.  1*180),  the 
volume  being  preserved  by  the  occasional  addition  of  water,  the  Wax  should  sepa- 
rate, on  cooling,  without  rendering  the  liquid  opaque,  and  no  precipitate  should  be 
produced  in  the  filtered  liquid  by  hydrochloric  acid  (abs.  of  fats  or  fatty  acids,  Japan 
wax,  resin)  j  nor  should  the  same  reagent  produce  a  precipitate  in  water  which  has 
been  boiled  with  a  portion  of  the  Wax  (abs.  of  soap).  If  5  Gm.  of  Wax  be  heated 
in  a  flask,  for  fifteen  minutes,  with  25  Gm.  of  sulphuric  acid  to  IGO^'  G.  (320''  R), 
and  the  mixture  diluted  with  water,  no  solid,  wax-like  body  should  separate  (abs. 
of  paraffin)."  [T.  S. 

Various  adulterations  have  been  practised,  most  of  which  may  be  readily  detected. 
Meal,  earth,  and  other  insoluble  substances  are  at  the  same  time  discovered  and 
separated  by  melting  and  straining  the  wax.  When  the  fracture  is  smooth  and 
abining  instead  of  bmng  granular,  the  presence  of  resin  may  be  suspected.  This  is 
dissolved  by  cold  alcohol,  while  the  wax  \a  left  untouched.  Yellow  wax  is  frequently 
adulterated  with  a  mixture  of  paraffin  and  rosin ;  such  wax  is  usually  translucent  on 
the  edges.  Br.  A.  W.  Miller  has  observed  that  when  a  large  quantity  of  paraffin  is 
present  the  upper  surface  of  the  cake  is  concave,  whilst  pure  yellow  wax  presents 
either  a  plane  or  slightly  convex  surface.  For  other  adulterating  substances  used, 
and  the  modes  of  detecting  them,  see  the  remarks  which  follow  on  white  wax. 

Tellow  wax  is  used  chiefly  as  an  ingredient  of  plasters  and  cerates. 

2.  CcRA  Alba,  Bkacked  Yellow  WaXy  or  White  Wax.  The  color  of  yellow  wax 
is  discharged  by  exposing  it,  with  an  extended  surface,  to  the  combined  influence  of 
air,  light,  and  moisture.  The  process  of  bleaching  is  carried  on  to  a  considerable 
ext/esat  in  this  country.  The  wax,  previously  melted,  is  made  to  fall  in  streams  upon 
a  revolving  cylinder,  kept  constantly  wet,  upon  which  it  concretes,  forming  thin 
riband-like  layers.  These,  having  been  removed,  are  spread  upon  linen  cloths 
stretched  on  frames,  and  exposed  to  the  air  and  light,  care  beinc;  taken  to  water 
and  occasionally  turn  them.  In  a  few  days  they  are  partially  bleached ;  but,  to  de- 
prive the  wax  completely  of  color,  it  is  necessary  to  repeat  the  whole  process  once, 
if  not  oftener.  When  sufficiently  white,  it  is  melted  and  cast  into  small  circular 
oakes.  The  color  may  also  be  discharged  by  chlorine ;  but  the  wax  is  said  to  be 
somewhat  altered.*)'    White  wax  sometimes  contains  one  or  more  free  fatty  acids, 

*  Dieterioh  has  modiSed  Hagai^f  method  of  taking  the  >peoiflo  grarlty  of  wax,  as  follows.  A 
pteee  of  wax  is  heated  on  the  edge  of  a  oolorless  flame,  so  that  drops  of  melted  wax  may  fall  into 
aloohol  placed  in  a  sauoer.  Having  thns  obtained  about  a  docen  wax-pearls,  they  are  allowed  to 
dry  thoroughly  by  allowing  them  to  remain  on  blotting-paper  for  24  hoars.  Eight  portions  of 
diluted  aloohol  are  prepared,  of  the  following  speoiflo  gravities  respeotirely :  0*960 ;  0*961 ;  0*963; 
0-963;  0-964;  0*965;  0*966;  0*967 ;  and  the  pearl  is  dropped  into  these  lianids  in  turn.  The  spe- 
eifle  gravity  of  the  wax  is  of  eonrse  the  same  as  the  specific  gravity  of  that  liquid  in  which  the  pearl 
remaiae  floating  indifferently  in  any  part  of  the  vessel.  (See  RemingUm*$  Practice  of  Pharmacy, 
page  6S.  Li)vi*9  beafU.)  Dieterioh  examined  hundreds  of  specimens  annually,  and  found  the  wax  to 
Tary  in  sp.  gr.  from  0*963  to  0*966.  He  also  determined  the  specific  gravities  of  the  following 
■alMtances  used  to  adulterate  wax:  white  wax,  0*973;  cera  japonioa,  Japan  wax,  0*975 ;  ceresin, 
half  white,  0-920;  oiokerite,  crude,  0-962;  roein,  common,  1*108;  cacao  butter,  0*980-0'981 ;  pure 
rocia,  1-045;  beef  suet,  0-952-0-958;  yellow  wax,  0-963-0*964;  ceresin,  white,  0*918;  ceresin,  yel- 
low, 0-922 ;  spermaceti,  0*960;  French  rosin,  1*104-1*105 ;  paraflin,  med.  hard,  0*913-0*914 ;  stearin, 
A  Ho.  I,  0-971-0*972 ;  mutton  suet,  0*961.  (Arch,  d.  Phamu,  1882,  p.  55.) 

f  The  following  process  for  purifying  wax  by  steam  has  been  patented  by  M.  Cassgrand,  in 
FrsoMe,  and  is  said  to  have  been  employed  advantageously.  Wax  melted  by  steam  is  paraed  along 
with  the  steam  through  a  coiled  tube  or  worm,  Is  received  into  a  double  bottom  heated  by  steam, 
where  it  is  washed  with  water,  and  is  then  raised  by  a  pump  into  another  pan,  also  heated  by  steam, 
where  it  is  again  washed  with  water ;  and  the  whole  operation  is  repeated  three  or  four  times;  the 
wax  being  allowed  to  rest  for  about  four  or  five  minutes  in  the  upper  pan  after  each  operation,  and, 
after  the  last  one,  an  hour  or  two  for  the  subsidence  of  impurities.  Tne  wax  is  then  granulated  by 
means  of  cold  water,  allowed  to  dry  for  two  or  three  days,  and  then  exposed  to  light  and  air.  The 
whole  process  is  completed  in  a  few  days.  (See  A,  J.  P,,  xxvi.  525.) 
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consequent  probably  upon  die  employment  of  alkalies  in  bleaohing  it,  wbidi  i^fider 
it  an  unfit  ingredient  in  the  unctuous  preparations  of  oerUin  salte.  Of  theee  aflidi 
it  may  be  deprived  by  means  of  aloohoL 

Perfectly  pure  wax  is  white,  shining,  diaphanons  in  thin  layers,  inodorous,  insipid, 
harder  and  less  unctuous  to  the  touch  than  the  yellow,  soft  and  ductile  at  35^  0. 
(^95""  F.),  and  fusible  at  65""  C.  (US'"  F.),  retaioing  its  fluidity  at  a  lower  tempemnia 
Acoordiog  to  Saussure,  its  sp.  gr.  in  the  solid  state  is  0*966.  The  U.  S.  Pharmaoopoeia 
describes  it  as  '^  a  yellowish  white  solid,  generally  in  form  of  circular  cakea,  about 
four  inches  TIO  cm.)  in  diameter,  somewhat  translucent  in  thin  layers,  having  a 
slightly  rancia  odor  and  an  insipid  taste.  It  melts  at  about  65^  C.  (149^  F.)-  Sp. 
gr.  0*965-0*975.  In  other  respects  it  has  the  characteristics  and  answers  to  tbo 
tests  mentioned  under  Yellow  Wax  (see  Cera  FlavaV^  ILS.  By  a  great  heat  it 
is  partly  volatilised,  partly  decomposed ;  and,  when  flame  is  fi^plied  to  its  vapor,  it 
takes  fire  and  burns  with  a  clear  bright  light.  It  is  insoluble  in  water,  and  in  ooU 
alcohol  or  ether,  but  is  slightly  soluble  in  boiliqg  alcohol  and  ether,  which  depont 
it  in  a  great  measure  upon  cooliDg.  The  volatile  and  fixed  oils  dissolve  it  with 
facility,  resin  readily  unites  with  it  by  fusion,  and  soaps  aie  formed  by  the  aotioB  of 
soda  and  potassa  in  solution.  It  is  not  affected  by  the  acids  at  ordinaiy  temperatures, 
but  is  converted  into  a  black  mass  when  boiled  with  oonoentrated  sulphuric  acid. 
Bleached  wax  contains,  according  to  Lewy's  analysis,  80*2  p^  cent,  of  carbon,  13-4  of 
hydrogen,  and  6*4  of  oxygen.  It  is  a  mixture  of  three  different  substances,  which  may 
be  separated  from  one  another  by  alcohol,  vie. :  1,  myricin,  insoluble  in  boiling  alco- 
hol, and  consisting  chiefly  of  myricyl  palmitate,  C„H,.(CmHjO,), — that  is,  a  oom> 
pound  of  palmtiic  acid,  Cj^Hj^O.OH,  and  vfiyricyl  akoKol^^^^H ;  2,  ceratie 
acid,  GJ^J<i^  (formerly  called  ceriti  when  obtained  only  in  aa  impure  state),  whiek 
is  dissolved  by  boiling  alcohol,  but  crystallises  out  on  cooling ;  3,  cerolemy  wUd 
remains  dissolved  in  the  cold  alcoholic  liquid.  This  latter  is  probably  a  mixture 
of  fatty  acids,  as  indicated  bv  its  add  leactioD.  It  has  not  been  investigated  fully, 
however.     (See  results  of  Schwalb's  analysis,  Jour,  Chan,  Soc,,  1887,  p.  124.) 

Wax  has  been  variously  adulterated.  White  lead  sinks  to  the  bottom  of  the 
vessel  when  the  wax  is  melted.  Starch,  meal,  and  other  inaoluble  9ubstance$  re- 
main behind  when  the  wax  is  dissolved  in  oil  of  turpentine  or  benzln ;  and  the 
starch  is  known  by  producing  a  blue  color  with  iodine  added  to  water  in  which  the 
wax  has  been  boiled.  Water,  which  is  said  to  be  sometimes  fraadulently  incor- 
porated with  it,  by  agitation  when  partially  melted,  is  driven  off  bv  heat  IcUiy 
substances  render  lime-water  turbid,  when  agitated  with  it  and  allowed  to  stand.  For 
the  detection  of  stearin  and  stearic  acid,  M.  Lebel  dissolves  tibe  suspected  wax  la 
two  parts  of  oil,  beats  the  cerate  thus  formed  with  its  weight  ef  pure  water,  and 
then  adds  a  few  drops  of  solution  of  subacetate  of  lead.  If  stearin  ia  present,  then 
is  an  immediate  decomposition,  and  the  mixture  acquires  an  extraordinary  solidity 
from  the  formation  of  stearate  of  lead.  (Jaum,  de  Fhwm,,  3e  s^r.,  xv.  302.)    Yogel 

? reposes  chloroform  as  a  means  of  detecting  the  adulteration  with  fatty  matters, 
'hat  liquid  dissolves  only  25  per  cent  of  wax,  but  stearin  and  stearic  acid  com- 
pletely. If,  therefore,  wax,  treated  with  6  or  8  parts  of  chloroform,  loses  more  than 
one-quarter  of  its  weight,  it  may  be  considered  as  impure.  (Ibid,,  xvii.  374.)  Over- 
beck  detects  stearic  acid  by  the  abundant  effervescence  proauced  from  the  escape  of 
carbonic  acid,  when  a  smiall  portion  uf  the  suspected  wax  is  boiled  in  a  solution 
composed  of  one  part  of  carbonate  of  sodium  and  fifty  of  distilled  water.  (JP.  J,  7Sr^ 
xi.  128.)  Pehling  detects  stearic  add  and  resin  by  boiling  one  part  ^  the  wax  in 
twenty  of  alcohol,  filtering  the  solution  when  cold,  and  then  adding  water.  If  either 
of  these  substances  be  present,  there  will  be  a  flocculent  precipitate,  whereas  if  the 
wax  be  pure  there  will  scarcely  be  an  observable  turbidness.  The  natural  fals,  as 
tallow,  suet,  lard,  etc.,  are  not  amenable  to  this  test ;  but  it  may  be  applied  by  first 
saponifying  them,  and  thus  converting  them  into  the  fatty  acids,  as  the  stearic. 
But,  as  wax  itself  is  somewhat  liable  to  be  affected,  it  b  necessarr  to  avoid  too  strong 
an  alkaline  solution,  and  too  long  boiling  in  the  process.  To  obviate  such  a  resnlt, 
80  grains  of  the  wax  are  to  be  boiled  with  two  or  three  fluidounoes  of  water  con- 
taining 6  grains  of  pure  hydrate  of  soda,  and  the  mass  saturated  with  a  very  dilute 
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tdd,  and  heated*  The  wax  is  then  to  be  separated,  dried  between  folds  of  blotting- 
paper,  and  treated  as  above  for  stearic  aoid.  (JVeve*  RepettfUr  Pharm,,  Tiii.  78.) 
For  the  detection  of  rosin  oold  alcohol  is  sufficient.  It  dissolves  the  rosin,  and  yields 
it  on  eraporation,  attended  with  a  very  small  portion  of  pure  wax,  which  yields  2*4 
per  cent  to  oold  aloohol.  (Ed.  Davies,  A.  J.  R,  1870,  p.  537.)  F.  Jean  sUtes  that 
a  lew  drops  of  solphnrio  acid  added  to  the  melted  wax,  adulterated  with  rosin,  cause 
a  red  color,  or,  if  only  1  per  cent,  be  present,  a  greenish  tint.  (^A.  J.  P.,  1881,  p. 
807.)  To  detect  partijfiny  which  is  another  adulteration  said  to  be  frequent,  Prof. 
Landolt,  of  Bonn,  heats  the  wax  with  fuming  sulphuric  aoid  (Nordhatuen),  which 
destroys  the  wax,  eonrerting  it  into  a  black  jelly-like  mass,  while  the  paraffin  is  left 
as  a  transparent  layer  on  the  surface.  (See  A,  J.  P.,  xxxiv.  35.)  M.  lies  Bodart 
detects  the  same  impurity  by  a  somewhat  complex  process,  based  on  the  etherifica- 
tion  of  the  wax ;  the  paraffin  being  left  sufficiently  pure  to  enable  its  proportion 
to  be  estimated.  For  the  particulars  of  the  process,  the  reader  is  referred  to  the 
Jaum.  de  Pharm,  et  de  Ghim.  (4e  s4r.,  iii.  287, 1866).  A  simpler  method  is  that 
of  M.  Dullo,  who  treats  the  adulterated  wax  with  euier.  If  this  dissolves  more 
than  50  per  cent,  the  presence  of  paraffin  is  indicated.  M.  Payen  resorts  to  the 
point  of  fusion  as  a  means  of  detecting  paraffin.  This  substance  melts  at  a  lower 
temperature  than  wax,  and  lowers  the  melting  point  of  wax  with  which  it  is 
mixed.  (^Ibtd,,  4e  sdr.,  ii.  233.)  White  wax  should  not  melt  below  66-5''  C.  (150'' 
F.) ;  yellow  not  below  60"  0.  (HO''  F.).  {Br.)  Japan  wax  is  said  also  to  be  largely 
employed  for  adulterating  beeswax ;  so  that  sometimes  but  little  of  the  product  of 
the  bee  Is  to  be  found  in  the  mixture.  To  detect  Japan  wax,  M.  Bullo  boils 
together  for  a  minute  10  Om.  (150  grains)  of  wax,  120  Om.  of  water,  and  1  of 
soda.  If  there  be  Japan  wax  present,  a  soap  will  immediately  form,  which  will 
slowly  solidify  on  eo<^ng.  Beeswax  does  not  saponify  under  these  circumstances. 
{lldd,^  4e  s^r.,  L  448.)  Oeresin,  a  principle  obtained  from  oookerit  (see  Part  II.), 
is  also  employed  as  an  adulterant,  and  is  manufactured  largely  for  that  purpose  in 
Vienna.  It  is  only  native  paraffin,  and  of  course  answers  to  the  tests  for  that  sub- 
stance. There  are  other  less  precise  methods  of  detecting  adulterations.  Thus,  sper- 
maceti and  lard  render  wax  softer  and  less  cohesive,  of  a  smoother  and  less  granular 
fracture,  and  of  a  different  odor  when  heated.  The  melting  point  and  specific 
gravity  are  lowered  by  tallow,  suet,  and  lard.  Legrip's  cereometer  is  based  upon 
Uie  altered  specific  gravity  of  wax  when  adulterated.  Any  one  may  apply  this  prin- 
ciple by  making  such  a  mixture  of  alcohol  and  water  that  pure  wax  will  neither 
onk  nor  rise  in  it,  but  remain  wherever  plaoed.  (See  page  391.)  Adulterated  wax 
would  mther  swim  or  sink  in  this  liquid.  Pereira  says  that  pure  wax  is  yellowish 
white ;  and  that  the  white  wax  in  circular  cakes  always  contains  spermaoeti,  added 
to  improve  its  oolor. 

Medieal  Propeitiet  and  Uses.  Wax  has  little  effect  upon  the  system.  Under 
the  impression  that  it  sheathes  the  inflamed  mucous  membrane  of  the  bowels,  it 
was  formerly  prescribed  in  diarrhosa  and  dysentery ;  and  it  is  mentioned  by  Dios^ 
sondes  as  a  remedy  in  the  latter  complaint ;  but  at  the  present  time,  we  suppose,  no 
one  would  think  of  employing  wax  for  such  purposes.  Its  sole  use  in  modem 
medicine  is  in  the  formation  of  ointments,  cerates,  plasters,  and  suppositories,  sur- 
gical drenings,  ete.,  in  whidi  it  acts  mechanically,  either  givin?  stiffness  or  serving 
to  protect  from  water.  It  is  an  ingredient  in  almost  all  the  officinal  cerates,  which 
owe  to  it  their  general  title. 

3.  VsGKTABLi  Wax.  Many  vegetable  produots  contain  wax.  It  exists  in  the 
poUen  of  numerous  plants,  and  forms  the  bloom  or  glaucous  powder  which  covera 
certain  firnits,  and  the  coating  of  varnish  with  which  leaves  are  sometimes  supplied. 
Id  some  plants  it  is  so  abundant  as  to  be  profitably  extracted  for  use.  Such  is  the 
Oenxeyhn  Anduxdaj  a  lofty  palm  growing  in  the  l^uth  American  Andes.  Upon  the 
trunk  of  this  tree,  in  the  rings  left  by  the  fall  of  the  leaves,  is  a  coating  of  wax4ike 
matter,  about  one^sixth  of  an  inch  thick,  which  is  removed  by  the  natives,  and  em- 
pbyed  in  the  manufiioture  of  tapers.  It  contains,  accordinff  to  Vauquelin,  two-thirdi 
of  a  lesinoBS  substanoCi  and  one-third  of  pure  wax.  Two  kinds  of  wax  are  collected 
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in  Brasdl,  one  called  camavhaj*  from  the  leaves  of  the  Oopemicus  cerifera^  %  palm, 
which  forms  large  forests  in  the  province  of  Ceara,  the  otner  ocuba,  from  the  frail 
of  a  shrub  of  the  province  of  Para.  (Joum,  de  Pharm.,  3o  s^r.,  v.  154.)t  A  form 
of  vegetable  wax  sometimes  seen  in  this  country  is  that  derived  from  Myrica  ceri- 
/era,  and  commonly  called  myrtle  wax.  The  wax  myrtle  is  an  aromatic  shrub,  from 
one  to  twelve  feet  high,  growing  in  the  United  States,  from  New  England  to  Loui- 
siana, and  flourishing  especially  on  the  sea-coast.  The  fruit,  which  grows  in  clusters 
closely  attached  to  the  stems  and  branches,  is  small,  globular,  and  covered  with  a 
whitish  cout  of  wax,  which  may  be  separated  for  use.  Other  parts  of  the  plant  aro 
said  to  possess  medical  virtues.  The  bark  of  t^e  root  is  acrid  and  astringent,  and 
in  large  doses  emetic,  and  has  been  popularly  employed  in  jaundice.  The  process 
for  collecting  the  wax  is  simple.  The  berries  are  boiled  in  water,  and  the  wax, 
melting  and  floating  on  the  surface,  is  either  skimmed  off  and  strained,  or  allowed  to 
concrete  as  the  liquor  cools,  and  then  removed.  To  render  it  pure,  it  is  again  melted 
and  strained,  and  cast  into  large  cakes.  It  is  collected  in  New  Jersey,  North  Caro- 
lina, and  New  England,  and  particularly  in  Rhode  Island. 

Myrtle  wax  is  of  a  pale  grayish  green  color,  somewhat  diaphanous,  more  brittle 
and  unctuous  to  the  touch  than  beeswax,  of  a  feeble  odor,  and  a  slightly  bitterish 
taste.  It  is  about  as  heavy  as  water,  and  melts,  according  to  Dr.  G.  £.  Moore,  at 
from  46*6''  0.-488''  0.  (116''  F.-120''  F.).  It  is  insoluble  in  water,  scarcely  soluble 
in  cold  alcohol,  soluble,  excepting  about  13  per  cent.,  in  twenty  parts  of  boiling  al- 
cohol, which  deposits  the  greater  portion  on  cooling,  soluble  also  in  boiling  ether, 
and  slightly  so  m  oil  of  turpentine.  It  is  readily  saponifiable  with  the  alkaUes.  By 
Dr.  John  it  was  found  to  consist,  like  beeswax,  of  cerin  and  myricin,  containing  87 
per  cent,  of  the  former  and  13  of  the  latter ;  but  a  more  accurate  analysis  by  Dr. 
Moore  gives  as  its  constituents  one  part  of  palmitin  and  four  of  palmitic  acid,  with  a 

^  Oamauba  Wax  ii  ooUeoted  bj  outting  out  the  leaf  buds,  drying  and  beating  them,  and  melt- 
ing the  powder  thus  detached  in  water.  According  to  Nevil  Story  Maskelyne,  it  consiete  chiefly 
of  melissy  I -alcohol,  C8oH«s,0,  which  saponifies,  another  alcohol,  CssHisO,  and  small  quantities  of  resin 
and  a  substance  melting  at  150^  C.  (221^  F.).  Berard  believes  it  to  be  composed  of  free  cerotie  acid 
and  melissyl  ether.  It  is  hard,  brittle,  and  buff-eolored,  yellow,  or  greenish,  resembling  the  resins 
more  than  wax,  and  melts  at  89^  C.  (1U2®  F.),  which  is  much  higher  than  the  fusing  point  of  other 
kinds  of  vegetable  wax.  "  It  takes  a  fine  polish  when  rubbed  with  any  soft  material,"  does  not  re- 
ceive impressions  from  the  finger  at  the  natural  temperature  of  the  hand,  and  is  adapted  for  polishing 
furniture,  either  alone  or  mixed  with  wax.  2,000,000  pounds  of  it  are  said  to  be  annually  produced 
in  Braiil,  where  it  is  largely  used,  mixed  with  tallow,  in  making  candlee,  etc. 

Under  the  name  of  Ocotilla  wax,  Miss  H.  C.  De  8.  Abbott  has  described  {A.J,  P.,  Feb.  1835) 
a  wax  which  she  has  obtained  from  the  bark  of  the  Fouquieria  tplendena,  and  believes  to  be  a  new 
yariety.  A  wax  which  is  said  to  be  used,  under  the  name  of  Arbol  de  la  Cera,  in  Mexico  not  only 
for  domestio  purposes,  but  also  as  a  remedy  in  diarrhoea  and  jaundice,  is  that  obtained  by  boiling 
the  fruit  of  the  Myriea  jalapen$u  in  water.  It  is  greenish  or  yellow,  more  brittle  and  unctnotii 
than  bees'  wax,  has  a  feeble  odor,  a  slightly  bitter  taste,  and  a  density  nearly  equal  to  that  of 
water,  and  melts  at  43° ;  but  on  exposure  the  fusing  point  rises  to  47*6°.  It  is  wholly  soluble  in 
boiling  ether,  insoluble  in  water,  sparingly  soluble  in  cold  alcohol,  and  dinoWos  in  twenty  parts  of 
boiling  alcohol,  depositing  the  greater  part  on  cooling :  alkalies  saponifjr  it  readily.  (A. «/.  /*.,  xv. 
839, 1885.) 

t  Japan  Wax.  A  snbstanee  under  this  name  has  been  imported  into  Europe  in  considerable 
quantities,  either  directly  fh>m  Japan,  or  through  the  Chinese  ports.  It  is  obtained  from  the  ber- 
ries of  the  Rhus  Suceedaneum  of  LinnsBus,  and  in  small  amount  from  the  H.  SghettrxB  and  H. 
Vemiei/eraf  or  lacquer  plant.  The  partially  dried  berries  are  crushed,  winnowed,  steamed,  placed 
in  hemp  cloth  bags,  steamed  again,  and  pressed  in  a  wooden  wedge  pre^s.  They  yield  about  15  per 
cent.  01  a  coarse  greenish  tallowy  mass.  It  has  come  in  two  forms,  the  one,  as  originally  distin- 
guished by  Mr.  Hanbury,  of  circular  cakes,  about  four  inches  in  diameter,  and  an  inch  thiok,  fiat 
on  one  side  and  somewhat  convex  on  the  other;  the  second,  as  brought  directly  from  Japan,  of 
large  rectangular  blocks,  which  are  packed  in  chests.  It  bears  a  considerable  resemblance  to  puri- 
fied beeswax,  but  is  not  quite  so  white,  having  a  slightly  yellowish  tint,  is  softer,  more  friable,  and 
has  a  somewhat  rancid  smell  and  taste.  Its  melting  point  is  below  that  of  wax,  varying  from  49® 
C.  (120°  F.),  as  stated  by  Prof.  Procter,  to  52°  C.  (126°  P.),  and  even  65°  Q,  (131°  F.),  as  observed 
in  different  specimens  by  Mr.  Hanbury.  Meyer  noticed  a  sample  melting  at  42°  C.  (107°  F.).  It 
is  much  more  soluble  in  alcohol  than  is  beeswax,  is  saponifiable  with  the  alkalies,  and  is  said  to  ooa- . 
tain  palmitic  acid.  It  has  been  employed  in  the  preparation  of  candles,  which  yield  as  brilliant 
light  as  those  made  of  common  wax.    It  has  been  found  useful  in  the  preparation  of  cerates,  ete. 

From  Boucher's  experiments  it  appears  that  there  are  two  melting  points  of  this  wax,  one  oor- 
responding  closely  wita  Prof.  Procter's  results,  while  the  same  wax  rapidly  heated  to  a  point  above 
that  of  fusion  and  then  allowed  to  cool,  if  plunged  into  water  at  42°  0.,  melts  into  a  transparent 
lic[nid;  conseouently  melting  at  a  point  12°  C.  below  its  freezing  point  in  its  ordinary  state,  which 
was  54°  C. ;  the  two  temperatures  being  about  equivalent  in  Fahrenheit's  scale  to  107°  and  129°. 
iP  J.  Tr.,  Aug.  1872,  p.  122.) 
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little  laarin  or  lanrio  acid.  (^Am,  Joum.  of  Sci.  and  Arts^  1852,  p.  319.)  The  green 
oolor  and  bitterness  depend  upon  distinct  principles,  which  may  be  separated  by 
boiling  with  ether.  On  cooling,  the  wax  is  deposited  colorless,  while  the  ether  re- 
mains green.    The  oolor  is  ascribed  bv  Dr.  Moore  to  chlorophyll. 

Keoieal  Propeities  and  Uses.  This  yariety  of  wax  has  l^n  popularly  employed 
in  the  United  States  as  a  remedy  for  dysentery ;  and  we  are  told  by  Dr.  Fahnestock 
that  he  found  great  advantage  from  its  use  in  numerous  cases  during  an  epidemic 
pieTalence  of  that  complaint.  He  gave  the  powdered  wax  in  doses  of  a  teaspoonful 
(3*75  C.c.)  frequently  repeated,  mixed  with  mucilage  or  syrup.  {Am.  Joum.  of 
Med,  Set.,  iL  313.)  It  is  occasionally  substituted  by  apothecaries  for  beeswax  in 
the  formation  of  plasters,  and  is  used  in  the  preparation  of  tapers  and  candles.  It 
is  somewhat  fragrant  when  burning,  but  emits  a  less  brilliant  light  than  common 
lamp  oil. 

Of.  Prep,  of  While  Wax.  Geratum ;  Geratum  Cetaoei ;  Gharta  Cantharidis ;  Un- 
gnentum  Aqu»  Bosa. 

Off.  Prep.  Br.  Gharta  Epispastica ;  Unguentum  Getaoei ;  UngneDtum  Simplex. 

Off.  Prep,  of  Yellow  Wax.  Geratum  Cantharidis ;  Geratum  Extracti  Gaotharidis ; 
Geratum  Resinie ;  Emplastrum  Asafoetidss ;  Emplastrum  Picis  BurguwiiesB ;  Em- 
plastnim  Picis  GanadensiB ;  Emplastrum  Eesin» ;  Unguentum ;  Unguentum  Me- 
lerd. 

Off  Prep.  Br.  Gera  Alba ;  Emplastrum  Galeftusiens ;  Emplastrum  Gantharidis ; 
Emplastrum  Galbani ;  Emplastrum  Picis ;  Emplastrum  Saponis  Fusonm ;  Pilula 
Phosphori;  Unguentum  Gantharidb;  Unguentum  Hydrargyri  Gompoeitum;  Un- 
guentum Picis  LiquidsB ;  Unguentum  Besinso ;  Unguentum  Sabinas ;  Unguentum 
Tcrebinthinso. 

CERATA.     CeraJUs. 

(C^BA'T^..) 
Carats,  C^r^ot^s,  Fr,;  Cerate,  Waohssidben,  G. 

These  are  unctuous  substances  consisting  of  oil  or  lard,  mixed  with  wax,  sperma' 
eeti,  or  resin,  to  which  various  medicaments  are  finequently  added.  Their  consistence, 
which  is  intermediate  between  that  of  ointments  and  of  plasters,  is  such  that  they 
may  be  spread  at  ordinary  temperatures  upon  linen  or  leather,  by  means  of  a  spatula, 
and  do  not  melt  or  run  when  applied  to  the  skin.  In  preparing  them,  care  should 
usually  be  taken  to  select  the  oil  or  lard  perfectly  free  from  rancidity.  In  reference 
to  the  wax,  too,  there  would  seem  to  be  a  choice,  as  experience  has  shown  that  ce- 
rates made  with  yellow  wax  keep  longer  unchanged  than  those  made  with  white  or 
Ueaehed  wax,  probably  because  there  is  in  yellow  wax  some  principle  which  corrects 
the  tendency  of  fatty  matters  to  become  rancid.  (F.  Bringhurst,  A.  J.  P.,  1869,  p. 
59.)  The  liquefaction  should  be  effected  by  a  very  gentle  heat,  which  may  be  ap- 
plied by  means  of  a  water-bath ;  and  during  the  refrigeration  the  mixture  should 
be  well  stirred,  and  the  portions  which  solidify  on  the  sides  of  the  vessel  should  be 
made  to  mix  again  with  the  liquid  portion,  until  the  whole  assumes  the  proper  oon- 
sistenoe,  or,  as  some  prefer,  the  melted  cerate  is  allowed  to  cool  quickly  without 
stirring.  When  a  large  quantity  is  prepared,  the  mortar  or  other  vessel  into  which 
the  mixture  may  be  poured  for  cooling,  should  be  previously  heated  by  means  of 
boiling  water.  It  has  been  proposed  to  substitute  paraffin  for  wax  in  the  prepara- 
tion of  the  cerates,  but  the  great  tendency  to  produce  granulations  in  the  finished 
cerate  has  largely  prevented  its  use.  It  is,  we  think,  unfortunate  that  this  class  of 
preparations  has  been  abandoned  in  the  British  Pharmacopoeia ;  the  several  cerates 
having  been  rejected,  or  transferred  to  the  class  of  Ointments.  Independently  of 
the  connection  between  the  name  and  one  of  the  characteristic  constituents  of  the 
cerates,  there  is  a  ground  of  difference  between  them  and  the  ointments  in  their 
oonsistenoe ;  that  of  the  cerates  being  such  as  to  render  them  especially  suitable  for 
spreading  on  linen,  while  that  of  ointments  is  peculiarly  adapted  if  inunction.* 

*  Dr.  W.  H.  Mielcke(P&ann.  Oentralb.t  1881,  Nob.  20,  21)  propoees  a  new  olais  of  preparationi^ 
to  which  he  has  given  the  name  "  Steatint**  "  Suatinum.*'  These  are  about  the  oonsistenoe  of 
serates,  of  varied  oomposition,  and  contain  usually  a  considerable  portion  of  tallow.   The  ^eatinuir 


litdofvrmi  offers  a  fair  speeimen  of  the  class.  "Talie  of  mutton' tallow  18  parts,  expressed  oil  of 
nutmeg  2  parts,  iodoform,  in  fine  powder,  1  part  Melt  the  tallow  and  add  tne  other  ingredients.'' 
For  other  formulas,  see  A.  J.  P.,  1881,  p.  404. 
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CERATUM.  U.S.     Orate. 

Ceratttm  Adipb,  U,  S.  1880;  Ceratam  Simplex,  U,  S.  1850;  C6rat  simple,  iV./  Binfacliefl  Cen% 
Wachssalbe,  0, 

*'  White  Wax,  thirty  parts  [or  three  onnoee  ay.] ;  Lard,  seventy  pa/iie  [or  seven 
oanees  av.],  To  make  one  hmdred  parte  [or  ten  ounoes  av.].  Melt  them  together, 
and  stir  the  mixture  oonataDtly  until  oool.    U,  8. 

Cerate^  or,  as  it  is  usually  called,  eimple  ceraie^  has  been  changed  very  slightly 
in  the  last  revision  ;  the  proportion  of  wax  has  been  slightly  decreased ;  formerly  it 
was  33*3  per  centi  it  is  now  30  per  cent.  This  change  will  be  regarded  by  many 
as  an  improyement  In  the  preparation  of  this  cerate,  peculiar  care  should  be  taken 
that  the  oleaginous  ingredient  bd  entirely  free  from  rancidity,  and  that  the  heat  em- 
ployed be  not  sufficient  to  produce  the  slightest  decomposition ;  for  the  value  of  the 
preparation  depends  on  its  perfect  blandness.  To  avoid  change,  it  should  be  put  up 
in  small  jars,  and  covered  closely  with  tin  foil  so  as  to  exclude  the  air.  It  is  used 
for  dressing  blisters,  wounds,  etc.,  in  all  cases  in  which  the  objei^t  is  to  prefvent  the 
contact  of  air  and  preserve  the  moisture  of  the  part,  and  at  the  same  time  to  avoid 
all  irritation.  It  is  sometimes  improperly  employed  as  the  vehicle  of  substances  to 
be  applied  by  inunction.  For  this  purpose  krd  should  be  used  in  winter,  and  simple 
ointment  in  summer ;  the  cerate  having  too  firm  a  consistence.  George  W.  Sloan 
recommends  simple  cerate  as  a  pill  excipient  for  certain  oxidisable  substances  and 
special  uses.  (Proc  A.  P,  A.^  1884.) 

The  simple  ointment,  Unguentum  Simplex,  of  the  British  Pharmacopona  is  very 
nearly  equivalent  to  this  preparation,  but  contains  some  olive  oil.  It  will  be  de- 
scribed among  the  ointments. 

CERATUM  CAMPHORiE.  U.  8.     Oamphw  Cerate. 

"  Camphor  Liniment,  three  parte  [or  fifleen  minims] ;  Olive  Oil,  iwek)e  parts  [or 
one  fluidrachm] ;  Cerate,  eighty -five  parts  [or  four  hundred  grains],  To  make  cme 
hundred  parts  [or  about  one  ounce].  Mix  the  Camphor  Idniment  and  the  Olive 
Oil,  and  incorporate  with  the  Cerate."  IL  S» 

This  is  a  new  officinal  preparation ;  it  was  introduced  primarily  for  use  in  making 
cerate  of  subacetate  of  lead  by  the  extemporaneous  process.  It  will  no  doubt  be 
found  useful  for  its  own  sake  as  a  slightly  stimulating  dressing.  If  a  stronger 
cerate  is  needed,  sixty  grains  of  camphor  may  be  melted  by  as  low  heat  as  possible 
with  one  ounce  of  cerate  and  stirred  until  c(Jd« 

CERATUM  CANTHARIDIS.  U.S.     Oirdharidee  Orate.    Blvdering 

Cerate. 

Smplastfom  Oanfharidis,  Br,;  Oantharides  PlMter ;  Bmplastxiim  CantharMnm  (TeBieatoriam) 
OrdinAiium,  P.(7.;  Emplastram  Bpispaetioum,  e.  Veeioatoriumy  s.  Vesioaxis;  Empiatre  de  Can- 
tharideSi  Empl&tre  v^sioatoire,  Fr,;  Spanisohfliegen  Pfluster,  Blasenpflastery  (?. 

"  Cantharides,  in  No.  60  powder,  thirty-five  parts  [or  seven  ounces  av.]  ;  Tellow 
Wax,  twenty  parts  [or  four  ounces  av.]  ;  Resin,  twenty  parts  [or  four  ounces  av.]  ; 
Lard,  twenty  five  parts  [or  five  ounces  av.],  To  make  one  hundred  parts  [or  twenty 
ounces  av.].  To  the  Wax,  Resin,  and  Lard,  previously  melted  together  and  strained 
through  muslin,  add  the  Cantharides,  and,  by  means  of  a  water-bath,  keep  the  mix- 
ture in  a  liquid  state,  for  half  an  hour,  stirring  occasionally.  Then  remove  it  from 
the  water-bath,  and  stir  constantly  until  cool."  U,S. 

The  British  Pharmacopoeia  directs  of  Cantharides,  in  powder,  twelve  ounces  [avoir- 
dupois] ;  Yellow  Wax,  and  Prepared  Suet,  each,  seoen  ounces  and  a  half;  Prepared 
Lard  six  ounces  /  and  Resin  three  ounces ;  melts  the  Wax,  Suet,  and  Lard  together, 
by  a  water-bath,  and  adds  the  Resin  previously  melted ;  then  introduces  the  Canthar- 
ides, mixes  the  whole  thoroughly,  and  continues  to  stir  the  mixturo  while  cooling. 

This  is  the  common  well-known  blistering  plaster.  As  it  can  be  readily  spread 
without  the  aid  of  heat,  it  is  properly  a  cerate,  and  is,  therefore,  correctly  named  in 
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the  U.  S.  PharmaoopoDia,  The  process  now  officinal  differs  but  slightly  from  that 
of  the  U.  S.  P.  1870.  The  qoantitj  of  lard  b  about  4  per  cent,  leas,  taus  making 
the  cerate  a  trifle  stronger.  It  is  essentially  the  same  as  piq>ared  by  the  two  pro- 
eesses ;  though  the  U.  S.  formula  has  a  decided  advantage  oyer  the  British,  in  keep- 
ing the  mixture  of  the  files  and  the  other  ingredients  for  some  time  at  an  elevated 
temperature,  while  in  the  latter  they  are  allowed  to  cool  afler  being  mixed  with 
the  fatty  matters.  Care  was  formerly  considered  requisite,  in  making  the  cerate, 
not  to  injure  the  flies  by  heat  It  was,  therefore,  recommended  that  they  should 
not  be  added  to  the  other  ingredients  until  immediately  before  these  begin  to  stiffen, 
after  having  been  removed  fi^m  the  fire;  and,  though  this  direction  has  been  omitted, 
no  provision  is  made  for  the  continued  application  of  heat.  From  the  experi« 
ments  of  Mr.  Donovan  (Dviblin  Med.  Press,  Aug.  1840),  and  those  of  Professor 
Procter  (^A.  J,  P.,  xiii.  302,  and  xxiv.  296),  it  may  be  inferred  that  the  vesicating 
principle  of  Spanish  fiies  is  not  injured  or  dissipated  by  a  heat  under  148*8^  0. 
(300^  F.),  and  that  an  elevated  temperature,  instead  of  being  hurtful,  is  positively 
advantageous  in  the  preparation  of  the  cerate.  The  cantharidin  is  thus  more  thor- 
oughly dissolved  by  the  oleaginous  matter,  and  consequently  brought  more  efficiently 
into  contact  with  the  skin,  than  when  retained  in  the  interior  of  the  tissue  of  the 
fly.  Another  advantage,  stated  by  Donovan,  is  that  the  moisture,  usually  existing 
to  a  certain  extent  in  all  the  ingredients  of  the  cerate,  is  thus  dissipated,  and  the 
preparation  is  less  apt  to  become  mouldy,  or  otherwise  to  undergo  decomposition. 
Instead,  therefore^  of  waiting  until  the  melted  wax,  resin,  and  lard  begin  to  stiffen, 
it  is  better  to  add  the  powder  before  the  vessel  is  removed  from  the  fire.  Mr.  Don- 
ovan recommends  that,  as  soon  as  the  other  ingredients  are  melted,  the  powdered 
flies  should  be  added,  and  the  mixture  stirred  until  the  heat  is  shown  by  a  ther- 
mometer to  have  risen  to  121*1^  C.  (250^  F.),  when  the  vessel  is  to  be  removed 
from  the  fire,  and  the  mixture  stirred  constantly  until  cooL  At  the  heat  mentioned, 
ebullition  takes  place  in  consequence  of  the  escape  of  the  moisture  contained  in  the 
materials.  In  the  cerate  thus  prepared,  the  active  matter  has  been  dissolved  by  the 
lard,  and  the  powder  may  be  separated,  if  deemed  advisable,  by  straining  the  mix- 
ture before  it  solidifies.  Care  should  be  taken  that  the  temperature  be  not  so  high 
as  to  decompose  the  ingredients ;  and  it  would  be  better  to  keep  it  within  100^  C. 
(212^  F.),  by  means  of  a  water-bath,  as  in  the  U.  S.  process,  than  to  incur  any 
risk  from  its  excess.  Violent  irritation  and  even  vesication  of  the  face  of  the  oper- 
ator are  stated  to  have  resulted  from  exposure  to  the  vapors  of  the  liquid,  at  a  tem- 
perature of  1211°  C.  (250°  F.).  iP' «/.  Tr,,  ii.  391.)  From  an  experiment,  how- 
ever,  of  Professor  Procter,  it  appears  that,  though  cantharidin  begins  to  volatilise 
slightly  at  121*1°  0.  (250°  F.),  and  rapidly  rises  in  vapor  and  sublimes  at  th>m 
205-5°  0.  to  2111°  C.  (402°  F.  to  412°  F.),  yet  it  is  not  decomposed  unless  by 
increafflug  the  heat  considerably  above  the  last-mentioned  point.  (A.  J.  P.,  xxiv. 
296  and  298.)  It  is  desirable  that  the  flies  should  be  very  finely  pulverised. 
Coarsely-powdered  cantharides  should  not  be  used,  because  of  the  imperfect  and 
unequal  distribution  of  the  vesicating  agent  Powdered  euphorbium  is  said  to  be 
sometimes  fraudulently  added. 

The  cerate  will  always  raise  a  blister  in  ordinary  conditions  of  the  system,  if  the 
flies  are  good,  and  not  injured  in  the  preparation.  It  should  be  spread  on  sof^  leather, 
though  linen  or  even  paper  will  answer  the  purpose  when  that  is  not  to  be  had.  An 
elegant  mode  of  preparing  it  for  use  is  to  spread  a  piece  of  leather,  of  a  proper  size, 
first  with  adhesive  plaster,  and  afterwards  with  the  cerate,  leaving  a  margin  of  the 
former  uncovered,  in  order  that  it  may  adhere  to  the  skin.  Heat  is  not  requisite, 
and  should  not  be  employed  in  spreading  the  cerate.  Some  sprinkle  powdered  llies 
upon  the  surface  of  the  plaster,  press  them  lightly  with  a  roller,  and  then  shake  off 
the  portion  which  has  not  adhered;  but,  if  the  fiies  originally  employed  were  good, 
this  addition  is  saperfluous.  The  habit  of  applying  over  the  surface  with  a  brush 
an  ethereal  tinetnre  of  cantharides,  which  leaves  a  thin  coating  of  extract,  renders 
the  preparation  more  certain. 

Upoo  the  application  of  the  plaster,  the  skin  should  be  moistened  with  warm  vinegar 
or  oUier  liquid.    In  adults,  when  the  full  action  of  the  fiies  is  desired,  and  the 
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object  is  to  produce  a  permanent  effect,  the  application  should  be  oontinued  for  eight 
hours,  and  on  the  scalp  for  twelve  hours.  In  very  delicate  persons,  however,  or  those 
subject  to  strangury,  or  upon  parts  of  a  loose  texture,  or  when  the  object  is  merely 
to  produce  a  blister  to  be  healed  as  quickly  as  possible,  the  plaster  should  remain  no 
longer  than  is  necessary  for  the  production  of  Ml  redness  of  the  skin,  which  gen- 
erally occurs  in  five  or  six  hours,  or  even  in  a  shorter  time.  It  should  then  be  re- 
moved, and  followed  by  a  flaxseed  poultice,  or  some  other  emollient  dressing,  under 
which  the  cuticle  rises,  aod  a  full  blister  is  usually  produced.  By  this  manage- 
ment the  patient  will  generally  escape  strangury,  and  the  blister  will  very  quickly 
heal  after  the  discharge  of  the  serum.*  In  young  children,  cantharides  sometimes 
produce  alarming  and  even  fatal  ulceration,  if  too  long  applied,  and  from  two  to  four 
hours  are  usually  sufficient  for  any  desirable  purpose.  When  the  head,  or  other  very 
hairy  part,  is  to  be  blistered,  an  interval  of  ten  or  twelve  hours  should,  if  possible,  be 
allowed  between  the  shaving  of  the  part  and  the  application  of  the  plaster ;  so  that 
the  abrasions  may  heal,  and  some  impediment  be  offered  to  the  absorption  of  the  flies. 
Afler  the  blister  has  been  formed,  it  should  be  opened  at  the  most  depending  parts, 
and,  the  cuticle  being  allowed  to  remain,  should  be  dressed  with  simple  cerate ;  but, 
if  it  be  desiraUo  to  maintain  the  discharge  for  a  short  time,  resin  cerate  should  be 
used,  and  the  cuticle  removed  if  it  can  be  done  without  inconvenience.  When  it  is 
wished  that  the  blistered  surface  should  heal  as  soon  as  possible,  and  with  the  least 
inconvenience  to  the  patient.  Dr.  Madagan  recommends  a  dressing  of  cotton  wadding ; 
an  emollient  poultice  being  first  applied  for  two  hours  after  the  removal  of  the  blis- 
tering cerate,  the  cuticle  then  cut,  and  the  surface  afterwards  covered  with  the  cotton, 
with  its  raw  surface  next  the  skin.  Should  the  dressing  become  soaked,  so  much  of 
the  cotton  may  be  removed  as  can  be  done  without  disturbing  the  cuticle,  and  a  new 
batch  applied.  The  cotton  is  to  be  allowed  to  remain  until  the  old  cuticle  sponta- 
neously separates.  The  simple  application  of  Goulard's  cerate  seems  to  us,  however, 
preferable  to  the  method  of  Dr.  Madagan.  The  effects  of  an  issue  may  be  obtained 
by  employing  savine  ointment,  or  the  ointment  of  Spanish  flies,  as  a  dressing.  If 
much  inflammation  take  place  in  the  blistered  surface,  it  may  be  relieved  by  emol- 
lient poultices,  weak  lead-water,  or  Ooulard*s  cerate.  When  there  is  an  obstioate  in- 
disposition to  heal,  we  have  found  nothing  so  effectual  as  sine  ointment  with  two  to 
four  grains  of  carbolic  acid  to  the  ounce. 

Yarious  preparations  of  cantharides  have  been  proposed  and  employed  as  substi- 
tutes for  the  cerate.  They  consist  for  the  most  part  of  cantharidin,  more  or  less  pure, 
either  dissolved  in  olive  oil  and  applied  to  the  skin  by  means  of  a  piece  of  paper  satu- 
rated with  it,  or  incorporated  with  wax  and  spread  in  a  very  thin  layer  upon  fine 
waxed  cloth,  silk,  or  paper,  constituting  the  hlutermg  ciothy  hlutering  paper^  vencaU 
ing  taffetoiy  etc.,  of  the  shops.  The  advantages  of  these  preparations  are  that  they 
occupy  less  space,  are  more  portable,  and,  being  very  pliable,  are  more  easily  adapt^ 
to  irregularities  of  the  surface.  Absolutely  pure  cantharidin  is  expensive  and  not 
requisite  ;*{*  as  extracts  of  cantharides,  made  with  ether,  alcohol,  or  boiling  water,  will 
answer  every  purpose.  Henry  and  Guibourt  give  the  following  formula.  Digest 
powdered  cantharides  in  ether,  distil  off  the  ether,  evaporate  the  residue  by  means  of 
a  salt-water  bath,  until  ebullition  ceases,  melt  the  mass  which  remains  with  twice  its 

*  The  late  Dr.  M.  B.  Smith,  of  Philadelphia,  informed  us  that  he  had  frequently  employed  nra 
nrsl,  as  a  preventive  of  strangury  from  blisters,  and  had  never  found  it  to  fail.  He  gave  a  small 
wineglassntl  of  the  officinal  deoootion  (see  Oeeoctum  Uvm  O'ni)  every  hour,  oommeneing  two  himrs 
after  the  application  of  the  blister.  Camphor  is  sometimes  incorporated  with  the  blistering  eemte 
to  prevent  strangury,  though  with  doubtful  effect.  A  plan  proposed  by  M.  V6e  is  to  spread  over 
the  surface  of  the  plaster,  when  ready  for  delivery,  by  means  of  the  finger,  a  saturated  solution  of 
camphor  in  ether.  The  ether  evaporates,  leaving  a  thin  ooating  of  camphor  vnifonnly  diffused. 
{Joum,  de  Pharm,,  3e  s6r.,  viii.  68.)  Guyot  Dannecy  believes  camphor  to  be  ateless  in  this  oonaeo- 
tion,  and  recommends  dusting  the  blister  with  bicarbonate  of  sodium  and  powdered  cantharides  in 
equal  parts.  The  late  Dr.  Joseph  Hartshome,  of  Philadelphia,  was  in  the  habit,  in  eases  where  he 
apprehended  strangury,  of  directing  four  grains  of  opium  and  twenty  of  camphor  to  be  mixed  with 
the  cerate  of  a  blister  of  large  sice,  and  experienced  the  happiest  eifects  f^om  the  addition. 

t  Dragendorff  (A.  J,  P.  1872,  p.  273)  recommends  eantkaridate  qf  todinm,  M.  £.  Delpeeh 
(A.  J,  P.,  xlii.  240)  proposes  the  use  of  eanthnridate  of  potantium  $n  substance  or  solutioiu  Uft 
prepares  it  by  dissolving  two  parts  of  cantharides  in  150  parts  of  alcohol,  and  addi«K  V9  parti  of 
caustic  potash  dissolved  in  a  very  little  warer.  The  whole  beeomea  a  crjatadUM  aNtft  l^m  whi^ 
the  alconol  may  be  separated  by  pressure.    See  also  R.  Ro:her,  Ckioa^  PkarmaeUt,  Not.  1872. 
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weight  of  wax,  and  spread  the  mixture  upon  waxed  cloth.  The  waxed  cloth  may  he 
prepared  hj  spreading  upon  linen  or  muslin  a  mixture  composed  of  8  parts  of  white 
wax,  4  of  olive  oil,  and  1  of  turpentine,  melted  together.  An  extract  of  cantharides 
of  a  hnttery  eonsistenoe,  said  to  act  very  efficiently  when  applied  by  means  of  paper 
greased  with  it,  is  prepared  by  digesting  4  parts  of  flies  with  one  part  of  strong  acetic 
acid,  and  16  of  alcohol,  straining,  filtering,  and  evaporating  at  a  moderate  heat.  A 
preparation  which  received  the  favorable  report  of  a  committee  of  the  Society  of 
Pharmacy,  at  Paris,  is  the  following,  proposed  by  M.  Dubaison.  Four  parts  of  a 
hydro-alcoholic  extract  of  the  flies,  made  by  maceration,  are  mixed  with  an  aqueous 
solution  of  one  part  of  pure  gelatin,  so  as  to  obtain  a  solution  of  suitable  consistence, 
which  is  then  applied  upon  a  piece  of  extended  waxed  cloth,  care  being  taken  that 
the  brush  should  always  have  the  same  direction.  When  the  first  layer  has  dried,  a 
second  and  a  third  are  to  be  applied  in  the  same  manner.  The  gelatin  renders  the 
cloth  more  adhesive  and  less  deliquescent.  The  hydro-alcoholic  extract  is  preferred 
to  the  alcoholic,  because  it  contains  less  of  the  green  oil,  which  does  not  readily  mix 
with  the  other  ingredients.  The  committee,  however,  preferred  the  aqueous  extract, 
as  cheaper  and  more  active.  This  tafieta  has  been  tried,  and  found  to  raise  blisters 
in  four  hours.  (Joum,  de  Pharm,,  3e  s^r.,  viii.  67.)  For  very  speedy  vesication,  an 
infusion  of  the  flies  in  strong  acetic  acid  is  sometimes  employed.  None  of  these 
preparations  are  likely  to  supersede  the  cerate,  but  the  demand  for  them  has  been 
met  by  introducing  into  the  Pharmacopoeia  the  Charta  Oantharidis  and  the  Collodium 
enm  Gantharide. 

Of.  Prep   Emplastrum  Picis  cum  Gantharide,  U.  S. 

CERATUM  CETACEI.  U.S.    Spemuuseti  Cerate. 

(G^RA'Tt^M  qp-TA'CB-i.) 

Emplastmin  Spermatis  Ceti,  Centum  Labiale  Album;  C^rat  de  Blano  de  Baleine,  Onguent 
blane,  Fr.;  Wallratb-Cerat,  O, 

'*  Spermaceti,  ten  parts  [or  one  ounce  av.] ;  White  Wax,  thirty-five  parts  [or 
three  and  a  half  ounces  av.] ;  Olive  Oil,  fifty-Jive  parts  [or  five  and  a  half  ounces 
av.],  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  together  the  Sper- 
maceti and  Wax ;  then  add  the  Olive  Oil,  previously  heated,  and  stir  the  mixture 
constantly  until  cool."  U.  S. 

The  direction  to  heat  the  oO  before  adding  it  to  the  other  ingredients  is  impor- 
tant. If  added  cold,  it  is  apt  to  produce  an  irr^^lar  congelation  of  the  wax  and 
spermaceti,  and  thus  to  render  the  preparation  lumpy.  The  cerate  is  employed  as  a 
dressing  for  blisters,  excoriated  surftices,and  wounds,  and  as  the  basis  of  more  active 
preparations.  When  the  ingredients  are  pure  and  sweet,  it  is  perfectly  free  from 
irritating  properties.  The  present  formula  contains  a  little  less  spermaceti  than 
that  of  IT.  S.  P.  1870.  From  experiments  made  by  Mr.  J.  B.  Barnes,  it  appears 
thai  this  cerate  keeps  much  better  when  made  of  unbleached  materials,  than  when 
prepared  with  olive  oil  and  wax  previously  bleached.  (P.  J.  Tr.y  1861,  p.  352.) 

CERATUM  EXTRACTI  OANTHARIDIS.  U.  8.    Orate  ofExtrad 

of  Cantharides. 

(G^RA'TtM  fX-TBXC'TI  Gi^N-THlB'I-DlS.) 

C(rat  d'Eztrait  de  Cantharides,  Fr,;  Cantharideneztraot-Cerat,  (?. 

**  Cantharides,  in  No.  60  powder,  thirty  parts  [or  six  ounces  av.] ;  Resin,  fifteen 
parts  [or  three  ounces  av.] ;  Yellow  Wax,  thirty-five  parts  [or  seven  ounces  av.] ; 
Lard,  thirty-five  parts  [or  seven  ounces  av.] :  Alcohol,  a  sufficient  quantity.  Moisten 
the  Cantharides  with  eighteen  parts  [or  four  fluidounces]  of  Alcohol,  and  pack 
firmly  in  a  cylindrical  percolator ;  then  gradually  pour  on  Alcohol,  until  one  hurir 
dred  and  eighty  parts  [or  two  and  a  half  pints]  of  percolate  are  obtained,  or  until 
the  Cantharides  are  exhausted.  Distil  off  the  Alcohol  by  means  of  a  water-bath, 
transfer  the  residue  to  a  tared  capsule  and  evaporate  it,  on  a  water-bath,  until  it 
wt\^^  fifteen  parts  [or  three  ounces  av.].  Add  to  this  the  Resin,  Wax,  and  Lard, 
neviously  melted  together,  and  keep  the  whole  at  a  temperature  of  100^  C.  (212^ 
F.)  for  fifteen  minutes.  Lastly,  strain  the  mixture  through  muslin,  and  stir  it  con- 
itantly  until  cooL"  U.S. 
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This  preparation  of  the  Pharmacopoeia  of  1860,  adopted  irom  a  formula  of  Mr. 
Wm.  R.  Warner,  published  in  the  A,  J,  P.,  1860,  p.  11,  was  intended  aa  a  sob- 
stitate  for  the  old  Ceratnm  Cantharidis,  from  which  it  differs  mainly  in  containing 
an  alcoholic  extract  of  the  flies  instead  of  the  flies  themselves.  K  the  peroolation 
be  well  conducted,  so  as  to  exhaust  the  cantharides,  of  which  the  acdve  matter  is 
soluble  in  alcohol,  this  cerate  ought  theoretically  to  be  more  effective  than  the  old 
blistering  cerate ;  as  the  actiye  principles  are  separated  from  the  inert  matter  of  the 
flies  which  enyelops  them  in  the  natural  state,  and  must  in  some  meamure  interftn 
with  their  addon ;  and  it  is  said  that  its  superior  efELcacj  has  been  practical^  aseer- 
tained.    It  is  to  be  used  in  the  same  manner  as  the  cerate  of  cantharides. 

CERATUM  PLUMBI  8UBACETATIS.  U.S.     Oerate  of  SubaodaU 

of  Lead.     [GouiUird^B  Oeraie.'] 

(C¥-BA'TCM  PLtJM'BI  8tJB-Ag-¥-TA'Tl8.) 

irnffaentiim  Olyeerinl  Plumbi  Snbaeetatii,  Br,;  Unguentum  Plumbi  Sabftoetatis  Gompoel- 
tora ;  Compound  Ointment  of  Subaoetate  of  Lead ;  Unguentam  Plumbi,  P.O.;  Oecatam  oan  Sub- 
•oetate  Plumbioo;  C€nX  de  Satarne,  Satarn6  de  Ooulard,  Fr.;  Bleisalbe,  Bleioerat,  G. 

*'  Solution  of  Subacetate  of  Lead,  twenty  parts  [or  one  ounce  av.] ;  Oamphor 
Cerate,  eighty  parts  [or  four  ounces  av.],  To  make  one  hundred  parts  [or  five  ounces 
ay.].  Mix  them  thoroughly.  This  Cerate  should  be  freshly  prepared,  when  wanted 
for  use."  U.S. 

The  British  Pharmacopoeia  of  1867  takes  six  fluidonnces  of  the  Solution  of  Sub- 
acetate  of  Lead,  eight  ounces  [avoirdupois]  of  White  Wax,  a  pint  [Imperial  meas- 
ure] of  Oil  of  Almonds,  and  sixty  grains  of  Camphor.  The  wax  and  four-fifths  of 
the  oil  are  melted  by  means  of  a  water-bath,  and  the  solution  of  subacetate  of  lead 
added  gradually,  stirring  as  the  mixture  cools ;  the  camphor  dissolved  in  the  remain- 
ing fifth  of  the  oil  b  then  added,  and  the  whole  mixed  thoroughly. 

The  process  now  officinal  differs  from  that  of  U.  S.  P.  1870,  experience  havii^ 
shown  the  futility  of  all  expedients  to  prevent  rancidity.  The  camphor  cerate  keeps 
well  with  care,  but  it  can  be  readily  made  extemporaneously,  and  dius  dispensed  in 
a  fresh,  non-irritating  condition.  This  plan  was  proposed  bv  Prof.  Remington,  and 
adopted  by  the  Pharmacopoeia  committee  of  the  Philadelphia  Collie  of  Pharmacy. 

This  cerate  received  the  name  by  which  it  is  commonly  known  from  M.  Goulard, 
by  whom  it  was  employed  and  recommended.  It  immediately  begins  to  assume  a 
yellowish  color,  and  after  a  short  time  becomes  so  rancid  as  to  be  soiffody  fit  for  use. 
Hence  it  should  be  prepared  in  small  quantities  at  once.  The  addition  of  a  few 
drops  of  acetic  acid  prevents  the  yellow  color  from  remaining  permanent.  The  late 
Mr.  Jacob  BeU  found  it  moro  satisfactory  when  made  with  yellow  wax.  (P. «/.  Tr^ 
1859,  p.  459.)  figgenfels,  a  (German  pharmaceutist,  recommends  the  foUowisg 
method  of  proceeding  to  prevent  its  change  of  color.  The  wax  and  oil  are  mdted  in 
a  water-bath ;  the  solution  of  subacetate  of  lead,  previously  heated,  is  added  in  small 
portions  successively,  and  the  mixture  well  stirred,  and  digested  for  some  time ;  a 
partial  saponification  takes  place,  and  an  emulsion  afterwards;  and  the  cerate  retains 
its  white  color.  (See  A.  J.  P.,  1861,  p.  408.)  It  is  used  chiefly  in  exeoriatieBSy 
bums,  scalds,  and  chilblains,  and  in  cutaneous  eruptions.  Wherever  there  is  an 
acute  active  inflammation  of  the  skin  it  is  a  most  efficient  remedy. 

CERATUM    RESINiE.    U.  S.      Resin    Cerate.    [jBa«?ioon  Oinimefd.'] 

(C^BA'Tt^M  Bf^i'NiB.) 

ITansntuxa  BssiBM^  Br.;  Ointment  of  Resin,  Ungnentnm  Basilioam ;  Qini  de  RSsine  aaglaia^ 
/v./ Usraoerat,  0. 

"  Resin,  thirty-Jive  parts  [or  seven  ounces  av.] ;  Yellow  Wax,  fifteen  pajrts  [or 
three  ounces  av.] ;  lArd,  fifty  parts  [or  ten  ounces  av.],  To  make  one  hundred 
parts  [or  twenty  ounces  av.].  Melt  them  together  at  a  moderate  heat,  strain  the 
mixture  through  muslin,  and  allow  it  to  cool  without  stirring."  U.  S> 

'*  Take  of  lUsin,  in  coarse  powder,  eight  ounces  ;  Yellow  Wax  four  owioes;  Simple 
Ointment  sixteen  ounces.  Melt  with  a  gentle  heat,  strain  the  mixture  while  hot 
dirough  flannel,  and  stir  constantly  while  it  cools.*'  £r. 
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Thia  preparation  does  not  differ  greatly  fVom  that  fbrmerly  officinal ;  it  contains 
new  about  1  per  cent  less  wax,  and  6  per  cent  less  lard.  An  improyement  has 
been  made  in  the  manipulation,  however,  in  directing  the  ointment  not  to  be  stirred, 
a  better  consistence  being  secured  by  this  change.  The  straining  is  directed  in  con- 
sequence of  the  impurities  which  resin  often  contains.  Resin  cerate,  commonly  called 
hanUeon  oinimeniy  is  much  used  as  a  gently  stimulant  application  to  blistered  sur- 
fiuKS,  indolent  ulcers,  bums,  scalds,  and  chilblains.  We  nave  found  no  application 
more  effectual  in  disposii^  the  ulcers  which  follow  bums,  to  heal.* 

Offi  Prep,  Ceratum  Sabinso ;  Linimentnm  Terebinthinas. 

Off.  Prep,  Br.  Linimentum  Terebinthinsd. 

CERATUM  SABINE.  U.  S.    Samne  Cerate. 

(C^BA'Tt^M  SA-Bi'NJS.) 

VBgueBtna  SabiilM,  Br,;  Ointment  of  Savine,  Ungnentum  SabinsB,  P.O.;  C6rat  de  Sabine,  Fr.f 
Sadebaom  Salbe,  Q. 

*'  Fluid  Extract  of  Savine,  twenty-Jive  part$  [or  five  ounces  ay.] ;  Resin  Cerate, 
nmefy  parU  [or  eighteen  ounces  av.].  Melt  the  Resin  Cerate  by  means  of  a  water- 
bath,  add  the  Fluid  Extract  of  Savine,  and  continue  the  heat  until  the  alcohol  has 
evaporated ;  then  remove  the  heat,  and  stir  constantly  until  cool.'*  U.  S. 

"Take  of  Fresh  Savine  Tops,  braised,  ewht  ounces;  White  Wax  three  ounces; 
Pk^epared  Lard  sixteen  ovnces.  Melt  the  Lard  and  Wax  together  on  a  water- 
bath,  add  the  Savine,  and  digest  for  twenty  minutes.  Then  remove  the  mixture, 
and  express  through  calico."  Br.  The  U.  S.  preparation  is  identical  with  that  for< 
merly  officinal. 

As  the  savine  used  in  this  country  is  generally  brought  from  Europe  in  the  dried 
state,  we  are  compelled  to  resort  to  a  mode  of  preparing  the  cerate  different  from  that 
usually  employed  in  Europe.  In  the  Pharmaoopoeia  of  1850,  the  dried  savine  was 
simply  mixed,  in  powder,  with  resin  cerate  previously  softened ;  and  the  proportion 
used  was  one  part  of  the  powder  to  six  parts  of  the  cerate.  Nor  did  we  find  the- 
preparation  thus  made  to  be  "  intolerably  acrid  and  almost  caustic,"  as  Dr.  Duncan 
described  it.  On  the  contrary,  it  answered  very  well  the  purpose  for  which  it  was 
used,  that  of  maintaining  the  discharge  from  blistered  surfiices.  The  process,  how- 
ever, of  the  present  edition  of  the  Pharmacopoeia  is  certainly  more  elegant  than  the 
former,  and  probably,  if  the  fluid  extract  has  been  carefully  made,  yields  a  more 
effective  product.  A  cerate,  prepared  in  the  same  manner  as  the  former  cerate, 
fiom  the  leaves  of  the  red  cedar  (Juniperus  Virginiand)y  is  sometimes  substituted* 
for  that  of  savine,  but  is  less  efficient.  Prepared  according  to  the  process  of  the 
British  Pharmacoposia,  savine  cerate  has  a  fine  deep  green  color,  and  the  odor  of 
the  leaves.     It  should  be  kept  in  closely-covered  vessels. 

Savine  cerate  is  preferable  to  the  ointment  of  Spanish  flies  as  a  dressing  for  per- 

Sual  blisters,  from  the  circumstance  that  it  has  no  tendency  to  produce  strangury, 
e  white  coating  which  forms,  during  its  use,  upon  the  blistered  surface  shoiud  be 
occasionally  removed,  as  it  prevents  the  contact  of  the  cerate.  It  is  sometimes  applied 
to  seton  cords,  to  increase  the  discharge. 

CEREVISLZE  FERMENTUM.  Br.    Beer  Yeast. 

*'  The  ferment  obtained  in  brewing  beer,  and  produced  by  Saooharomyces  (Torala, 
Turpin)  cerevisiso,  Me^en^^   Br. 

Formentiua,  C/.iSr.  1870;  Leviire  de  Bidre,  LeTftre,  Ft,;  Bierhefen,  Oberhefe,  Q.;  Fermento 
di  Canrogia,  It.;  Espuina  de  Cenreia,  Sjp,  ^ 

*  Ceratum  Beainm  Oampontum,  U.  S,  1870.  Ootnponnd  Retin  (krate.  Deshler's  BalFe;  C^rat  dn 
iMse  eompoB^,  Pr.  '*  Take  of  Resin,  Saet,  Yellow  Wax,  each,  twelve  troyouncee;  Turpentine  «t« 
trofounces;  Plazaeed  Oil  eeveu  trovouncee.  Melt  tbem  together,  strain  the  mixture  through  mus- 
lin, and  stir  it  constantly  until  oool."  U.  S.  1870.  This  is  somewhat  more  stimulating  than  the 
Cttratnm  Resinss,  bat  is  applieable  to  similar  purposes,  particularly  to  the  treatment  of  indolent 
vleera.  Under  the  name  of  Deehler'e  ealve,  it  is  popularly  employed  in  some  parts  of  the  United 
StaAee.  It  should  be  kept  well  protected  from  the  air,  in  consequence  of  its  liability  when  exposed  to 
aequire  a  toagh  oonsistenoe.    It  was  officinal  in  1870,  but  was  dropped  at  the  last  revision. 
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This  is  the  sabstanoe  which  rises,  io  Che  form  of  froth,  to  the  surfaoe  of  beer,  and 
sahsides,  daring  the  process  of  fermentation.  A  similar  sabstance  is  produced  during 
the  fermentation  of  other  saocharine  liquids. 

It  is  flooculent,  frothy,  somewhat  vuieid,  semifluid,  of  a  dirty  yellowish  ooknr,  a 
sour  vinous  odor,  and  a  bitter  taste.  At  the  temperature  of  60^  or  70^  F.,  in  a  dose 
▼essel  or  damp  atmosphere,  it  soon  undergoes  putre&ction.  Exposed  to  a  moderate 
heat  it  loses  its  liquid  portion,  becomes  dry,  hard,  and  Innttle,  and  may  in  this  state 
be  preserved  for  a  lone  dme,  though  with  the  loss  of  much  of  its  peculiar  power. 
Yeast  caJees  are  made  by  putting  yeast  into  sacks,  washing  it  with  water,  then  sub- 
mitting it  to  pressure,  ana  ultimately  drying  it. 

Yeast  is  insoluble  in  alcohol  or  water.  Its  ultimate  composition,  according  (o 
Schlossberger  (Ann.  Chem,  wid  Pharm.y  51,  p.  199),  is  carbon  49*9  per  cent, 
hydrogen  6*6  per  cent.,  nitrogen  12*1  per  cent,  and  oxygen  31-4  per  cent.  Its 
proximate  constituents  are  albuminoids,  cellulose,  fats,  and  resinous  substances, 
its  bitterness  is  attributable  to  a  principle  derived  fVom  the  hops.  The  property  for 
which  it  is  chiefly  valued  is  that  of  exciting  the  vinous  fermentation  in  saccharine 
liquids,  and  in  various  farinaceous  substances.  This  property  it  owes  to  its  nitro- 
genous ingredient;  for,  if  separated  from  this/ it  loses  its  powers  as  a  ferment,  and 
reacquires  them  upon  its  subsequent  addition.  It  is  also  rendered  ineffective  by 
strong  alcohol,  bv  several  of  the  acids,  as  sulphuric  and  concentrated  acetic  adds,  by 
various  other  substances,  and  by  a  heat  of  212^.  At  a  high  temperature  the  yeast 
is  decomposed,  affording  products  similar  to  those  which  result  from  the  decompo- 
sition of  animal  matters.  From  experiments  by  Mr.  Horace  T.  Brown,  it  would 
appear  that  the  degree  of  atmospheric  pressure  has  much  influence  upon  the  progress 
of  the  alcoholic  fermentation,  which  is  considerably  retarded  by  a  diminution  of  that 
pressure.  (P.  J.  TV.,  Jan.  1874,  p.  615.) 

Besides  alcohol  and  carbonic  add,  which  are  the  characteristic  products  of  the 
vinous  fermentation,  various  other  substances  are  generated  in  smaller  or  larger  pro- 
portions. Pasteur  has  shown  that  while  94  to  95  per  cent,  of  the  sugar  decomposes 
into  ethyl  alcohol  and  carbon  dioxide,  the  other  5  or  6  per  cent  decomposes  by  sec- 
ondary reactions,  yielding  glycerin^  2*5  to  3*6  per  cent,  and  succinic  acid,  04  to 
0*7  per  cent  The  higher  homologues  of  ethyl  alcohol  are  also  produced  in  small 
amount,  forming  the  fusd  oil  or  the  raw  spirit 

The  opadty  of  yeast  is  due  to  the  presence  of  a  microscopic  fungus,  first  discov- 
ered in  it  by  Leuwenhoek  in  1680.  As  originally  announced  by  Thdnard  in  1803, 
this  yeast  plant  is  the  cause  of  the  alcoholic  fermentation.  It  consists  of  numerous 
cdls,  irregular,  roundish,  or  cylindrical  in  shape,  separate,  joined  into  rows,  or  budding 
one  from  the  other.  During  fermentation  the  yeast  plant  multiplies  very  rapidly : 
and  when  the  fermentation  is  very  active  the  plant  rises  to  the  surfiioe,  constitntittg 
the  so-called  top  yeoMt  of  the  brewer;  when  the  process  is  restrained  by  cold  the  yeast 
settles  and  constitutes  bottom  yeast  Top  and  bottom  yeast  have  a  tendency  to  pro- 
duce the  form  of  fermentation  by  which  they  were  developed.  It  la  most  probable 
that  the  yeast  plant  is  the  mycelium,  or  early  vegetative  stage,  of  more  than  one 
species  of  mucor  or  mould ;  and  some  authorities  recognize  various  spedes  of  the 
yeast  fungus.  The  name  of  Tondaf  or  Torvia  cerevisix,  was  first  given  to  the  yeast 
plant,  which  was  subsequently  called  Mycoderma  vmi;  Dr.  M.  Reess,  in  his  dab- 
orate  work  {Botan,  Unfersuch,  Alkoholsgahrungsptlze,  Leipsic,  1870),  makes  a  dis- 
tinct genus  of  it,  SaccharomyceSf  including  many  species. 

There  have  been  three  theories  in  r^ard  to  fermentation :  1st,  that  it  is  a  chemicsl 
process ;  2d,  that  it  is  of  galvanic  origin ;  3d,  that  it  is  the  result  of  the  vital  actions 
of  the  yeast  plant.  The  chemical  theory  founded  by  Trommsdorff  and  Meissner  has 
been  very  ably  advocated  by  Liebig,  but,  chiefly  owing  to  the  labors  of  Pasteur,  the 
vital  theory  is  now  almost  universally  accepted. 

Kedical  Properties.  Yeast  has  been  highly  commended  as  a  stimulant  remedy 
in  typhoid,  hectic^  and  other  similar  fevers,  but  is  at  present  very  rardy  used*  In 
some  of  these  cases  it  has  been  given  with  great  asseited  advantage  in  doses  of  a  pint 
(472  C.c.)  a  day.  It  still  continues  to  be  employed  to  a  considerable  extent  as  a 
remedy  against  successive  eruptions  of  boilS|  in  doses  of  an  ounce  (30  C.a)  three  times 
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ft  day.   Looali  J  applied  it  is  probably  stimnlant,  although  it  may  be  the  products  of  ferr 
meDtadon  rather  than  the  yeast  which  give  the  peooliar  value  to  the ''  yeast  poultice. 
Off.  Fr^.  Br.   Cataplasma  FermeutL 

CERII  OXALAS.  U.  &,  Br.     OxakUe  of  Ckrium. 

Cet  (Cs  04}8.  9Hs  O  ;  708.  (GI'B|-!  dX'^.LXS.)  Cei  Og,  3Cs  Os.  9H0;  3M. 

"  A  salt  which  may  be  obtained  as  a  precipitate  by  adding  solution  of  oxalate  of 
ammonia  to  a  soluble  salt  of  cerium."  Br, 

Ceriam  Ozaliottm,  OxalM  Cirioas ;  Oxalate  de  C^rinm,  Fr,j  OzalsanreB  Ceroxydal,  Cerium  Ox* 
akL  &. 

Cerium  is  a  metal,  which  was  discovered  in  1803  by  Berselius  and  Hisinger,  and 
about  the  same  time  by  Klaproth,  who,  however,  described  it  as  an  earth.  By  the 
two  former  chemists  it  was  recognised  as  a  metal,  and  named  cerium  in  honor  of 
the  goddess  Ceres.  It  was  obtained  from  a  Swedish  mineral,  formerly  from  its  great 
weight  called  heat^  stone  of  Bastncu  (Bastnas  Schwerstein),  but  now  named  ceriiej 
after  the  metal  extracted  from  it.  Besides  cerite,  it  has  been  found  in  several  other 
minerals,  as  gadolinrte^  orthite^  etc.,  in  the  north  of  Europe,  a  number  of  different 
minerals  from  Greenland,  and  aUanite  near  Bethlehem,  in  Pennsylvania.  It  is  not 
ea^  to  obtain  it  pure  in  the  metallic  state,  as  its  oxides  and  salts  are  difficult  of  re- 
duction. BerBelius  describes  it  as  in  the  form  of  pulverulent  masses,  of  a  deep 
chocolate-brown,  which  exhibit,  however,  under  the  burnisher  a  metallic  appearance, 
and  a  dark  gray  color.  Hildebrand  and  Norton  have  since  prepared  it  in  large 
quantity  by  the  electrolysis  of  its  chloride.  It  is  a  bad  couductor  of  electricity. 
Heated  in  the  air  it  takes  fire  before  the  point  of  ignition,  and  burns  vividly,  pass- 
ing to  the  state  of  peroxide.  At  ordinary  temperatures  it  is  oxidized  in  a  moist 
atmosphere,  giving  out  a  strong  and  disagreeable  smell  of  hydrogen.  In  water,  es- 
pecially when  moderately  heated,  it  rapidly  oxidises  with  the  evolution  of  hydrogen, 
and  the  water  does  not  become  alkaline.  There  are  two  oxides  of  cerium  hitherto 
considered  as  the  protoxide  and  sesquioxide.  (According  to  more  recent  investiga- 
ton,  cerium  forms  a  sesquioxide  and  a  dioxide  only,  so  that  oerous  oxalate,  which 
is  the  officinal  salt,  is  an  oxalate  of  the  sesquioxide,  a  fkct  recognised  in  the  Phar« 
maoopceia  of  1880.)  Sulphur  and  phosphorus  combine  with  it.  Of  its  compounds 
two  only  have  been  introduced  into  medicine,  the  nitrate  and  oxalate,  of  which  the 
latter  was  recognized  for  the  first  time  officinally  in  the  last  edition  of  the  British 
Pharmacopceia,  and  in  the  U.  S.  PharmacopoBia  of  1870. 

Oxalate  of  cerium  may  be  obtained  from  cerite,  and  Prof.  F.  F.  Mayer,  of  New 
York,  gives  a  process  for  the  purpose,  of  which  the  following  is  an  ouuine. 

The  mineral  consists  of  silicates  of  cerium,  lanthanum,  and  didymium,  with  nu- 
merous other  substances  in  smaller  proportion,  the  oxide  of  cerium  eonstituting 
aboat  39  per  cent,  of  the  whole.  The  powdered  mineral  is  made  into  a  paste  with 
aalphuric  acid,  and  then  heated  over  a  lamp  until  the  mass  ceases  to  swdl  up,  and 
no  longer  absorbs  sulphuric  acid  very  cautiously  added.  Upon  the  cooling  of  the 
mass,  it  is  powdered,  and  exposed  in  a  crucible  to  the  heat  of  an  anthracite  fire  until 
it  assumes  a  pale  brownish  red  color.  It  is  now  lixiviated  first  with  hct  water  and 
then  with  nitric  acid,  and  the  solution  treated  with  sulphuretted  hydrogen  in  order 
to  get  rid  of  various  metals  by  precipitation.  To  the  clear  liquid  some  hydrochloric 
aeid  is  first  added,  and  then  a  solution  of  oxalic  acid,  the  former  of  which  holds  in 
solution  the  oxalate  of  calcium  produced,  the  latter  throws  down  oxalates  of  cerium 
and  other  metals.  The  precipitate,  having  been  washed  with  warm  water,  is  formed 
into  a  paste  with  a  quantity  of  carbonate  of  magnesium  equal  to  half  that  of  the 
mineral  employed ;  and  the  paste  is  dried  on  porous  fire  brick,  finely  powdered,  and 
calcined  till  it  becomes  of  a  cinnamon  color.  It  now  contains  all  of  the  cerium  in 
the  form  of  oeroso-cerio  oxide.  To  separate  this  the  mass  is  treated  with  an  excess 
of  nitric  add,  the  solution  evaporated  to  get  rid  of  the  excess  of  acid,  then  diluted 
with  warm  water,  and  lastly  poured  into  a  vessel  containing  boiling  water  acidulated 
with  a  little  more  than  half  of  one  per  cent,  of  sulphuric  acid.  A  yellow  precipi- 
tate of  basic  sulphate  of  cerium  is  formed,  while  a  little  of  the  neutral  sulphate, 
aod  all  the  lanthanum  and  didymium,  remain  dissolved.    The  precipitate  is  now 


404  Oerii  Oxalas. — Cdaeeum.  pabt  l 

dissolved  in  stronger  sulphuric  acid,  the  solution  digested  with  a  few  crystals  of  hy- 
posulphite of  sodium,  in  order  to  reduce  the  ceroso-ceric  oxide  of  cerium  to  oerous 
oxide,  and  the  liquid,  haying  been  filtered,  is  treated  with  solution  of  oxalic  acid, 
which  causes  a  precipitate  of  oxalate  of  cerium.  This  is  washed  with  warm  water, 
and  dried.  (A.  J.  P.,  1860,  p.  4.) 

Oxalate  of  cerium  is  ^*  a  white,  slightly  granular  powder,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  hydrochloric  add. 
On  heating  the  salt  to  a  dull  red  heat,  a  yellow  or  yellowish-red  residue  of  oxide  of 
cerium  is  left  (a  brown  color  would  indicate  the  presence  of  oxide  of  didymium). 
On  boiling  the  salt  with  solution  of  potassa,  filtering,  supersaturating  a  portion  of 
the  cold  filtrate  with  acetic  acid,  and  adding  test-solution  of  chloride  of  calcium,  a 
white  precipitate  is  obtained,  soluble  in  hydrochloric  acid.  The  other  portion  of 
the  filtrate  should  not  yield  a  precipitate  on  the  addition  of  an  excess  of  test-solu- 
tion of  chloride  of  ammonium  ^aluminium),  or  of  test-solution  of  sulphide  of  am- 
monium (zinc).  On  dissolving  the  salt  in  hydrochloric  acid,  no  efifervescence  should 
occur  (abs.  of  carbonate),  and  the  solution  should  not  be  precipitated  or  rendered 
turbid  by  hydrosulphuric  acid  (abs.  of  metallic  impurities)."  U,  S.  As  usually  seen 
in  commerce  it  has  a  pinkish  tinge,  due  to  the  presence  of  a  trace  of  a  compound 
of  didymium.  The  British  Pharmacopoeia  states  that  **  if  the  salt  be  boiled  with 
solution  of  potash  and  filtered,  the  filtrate  is  not  affected  by  solution  of  chloride  of 
ammonium,  but,  when  supersaturated  with  acetic  acid,  it  gives  with  chloride  of  cal- 
cium a  white  precipitate,  soluble  in  hydrochloric  acid.**  When  heated  to  dull  red- 
ness it  yields  a  reddish  brown  powder,  which  is  wholly  soluble  without  effervescence 
in  boiling  hydrochloric  acid,  and  the  resulting  solution  gives  with  solution  of  sul- 
phate of  potassium  a  white  crystalline  precipitate.  Br. 

Medical  Properties.  The  oxalate  of  cerium  is  supposed  to  act  in  a  manner 
very  similar  to  the  subnitrate  of  bismuth.  It  was  originally  brought  forward  by  Sir 
James  Y.  Simpson  as  a  remedy  in  the  vomiting  of  pregnancy,  and  has  been  exten- 
sively used  in  this  affection,  and  also  in  gastric  disturbances  of  various  diseases, 
such  as  phthisis,  uterine  disorder,  hysteria,  dyspepsia,  pyrosis,  etc.  To  a  less  ex- 
tent it  has  been  used  in  intestinal  inflammatory  diseases.  Prof.  Simpson  also  con- 
sidered it  to  be  a  good  nervine  tonic,  and  used  it  with  great  asserted  advantage  in 
chorea.  The  dose  is  a  grain  (0*065  6m.),  doubled  if  necessary,  and  repeated  three 
times  a  day,  or  more  frequently  if  a  return  of  the  vomiting  should  seem  to  require 
it.     It  may  be  given  in  pill  or  suspended  in  water. 

Nitrate  of  cerium  has  also  been  employed,  though  not  officinal.  The  late  Dr. 
Simpson  believed  it  to  act  as  a  nervine  tonic,  and  has  seen  it  useful  in  chronic  intes- 
tinal eruption,  irritable  dyspepsia  with  gastrodynia  and  pyrosis,  and  chronic  vomiting 
generally,  as  well  as  in  that  of  pregnancy.  The  dose  is  the  same  as  that  of  the 
oxalate,  though  it  would  be  prudent  to  begin  with  a  smaller  quantity,  as,  being  a 
soluble  salt,  it  might  be  more  disposed  to  irritate  in  overdoses. 

CETACEUM.  U.  8.,  Br.    SpemuiceU. 

(C5-TA'C?-tJM.) 

<*  A  peculiar,  concrete,  fatty  substance,  obtained  from  Physeter  macrooephalus. 
Linn^.  {Olcus,  Mammdia ;  Order,  Cetacea.)**  U.  S.  "  A  concrete  fatty  snbetanoe, 
obtained,  mixed  with  oil,  from  the  head  of  the  Sperm  Whale,  Physeter  macrooepha- 
lus. It  is  separated  from  the  oil  by  filtration  and  pressure,  and  aflerwards  purified.'*  Br» 

Ambreblano,  Blane  do  Baleine,  Spermaceti,  C^tine,  Fr.;  Wallrath,  Spermacetis,  G.;  SpermaeoU, 
It,;  Esperma  de  Ballena,  Sp. 

The  spermaceti  whale  is  from  sixty  to  eighty  feet  long,  with  an  enormous  head, 
not  less  in  its  largest  part  than  thirty  feet  in  circumference,  and  constituting  one-third 
of  the  whole  length  of  the  body.  The  upper  part  of  the  head  is  occupied  by  large 
cavities,  separated  by  cartilaginous  partitions,  and  containing  an  oily  liquid,  whic^, 
afler  the  death  of  the  animal,  concretes  into  a  white  spongy  mass  consisting  of  sper- 
maceti mixed  with  oil.  This  mass  is  removed,  and  the  oil  allowed  to  separate  bj 
draining.    The  crude  spermaceti,  obtained  from  a  whale  of  the  ordinary  siie,  is  more 
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tlian  sufficient  to  fiD  twelve  large  barrels.  It  still  contains  much  oil  and  other  impu- 
rities, from  which  it  is  freed  by  expression,  washing  with  hot  water,  melting,  strain- 
ing, and  repeated  washing  with  a  weak  boiling  Ije  of  potash.  Common  whale  oil 
and  the  oil  of  other  cetaceous  animals  contain  small  quantities  of  spermaceti,  which 
they  slowly  deposit  on  standing.* 

Spermaceti  is  in  white,  pearly,  semitransparent  masses ;  of  a  neutral  reaction ;  of 
a  crystalline  foliaoeous  texture ;  friable,  soft,  and  somewhat  unctuous  to  the  touch ; 
slightly  odorous ;  insipid ;  of  the  sp.  gr.  0*943 ;  fusible  at  44-5''  G.  (112''  F.)  (j^oa- 
tock),  not  under  SS"*  C.  (100^  F.)  {Br,) ;  vohitiliiable  at  a  high  temperature  with- 
out  change,  in  vacuo,  but  partially  decomposed  if  the  air  is  admitted ;  inflammable ; 
insoluble  in  water ;  soluble  in  small  proportion  in  boiling  alcohol,  ether,  and  oil  of 
turpentine,  but  deposited  as  the  liquids  cool ;  and  in  the  fixed  oils ;  not  affected 
by  the  mineral  acids,  except  sulphuric,  which  decomposes  and  dissolves  it ;  ren- 
dered yellowish  and  rancid  by  long  exposure  to  hot  air,  but  capable  of  being  again 
purified  by  washing  with  a  warm  lye  of  potash.  "  Sp.  gr.  about  0*945.  It  melts 
near  50**  C.  (122^  F.),  and  congeals  near  45°  C.  (113°  F.).  It  is  soluble  in  ether, 
chlorofbrm,f  disulphide  of  carbon,  and  in  boiling  alcohol ;  but  slightly  soluble  in 
cold  bensin."  £^  o.  As  found  in  the  shops  it  is  not  chemically  pure,  containing 
a  fixed  oil,  and  often  a  peculiar  coloring  principle.  From  these  it  is  separated  by 
boiling  in  aloohol,  which  on  cooling  deposits  it  in  crystalline  scales.  Thus  purified, 
it  does  not  melt  under  49°  G.  (120°  F.)}  is  soluble  in  40  parts  of  boiling  alcohol 
of  the  sp.  gr.  0*821  ( Thenardt),  and  is  harder,  more  shining,  and  less  unctuous 
than  ordinary  spermaceti. 

Spermaceti  is  a  mixture  of  various  fats.  When  recrystallized  from  alcohol  as 
just  described,  the  purified  cetin  \a  obtained,  while  the  alcohol  on  evaporation  de- 
poaits  an  oil  f  mechanically  admixed  sperm  oil),  the  cetin-elaine  of  Berzelius,  which 
saponified  yields  cetin-elaic  acidj  an  acid  resembling  but  distinct  from  oleic  acid. 
The  oetin  which  crystallizes  out  of  the  alcohol  is  essentially  cetyl  palmitate,  Gj^H^ 
(CjgHgjO,), — that  is,  a  compound  of  cetyl  alcohol  {ethal  of  ChevrevT)^  C.,H„  OET 
and^o/miftc  acid^  ^ifltfir  According  to  Heintz,  however,  there  are  small  amounts 
of  other  fats  with  the  cetin ;  fats  containing  the  acida,  stearic^  ^is^m^i*  ^y^'tc, 
C^H^gO,,  and  lauro-stearic,  C„H^O,,  and  the  alcohol  radicles  corresponding  to 
these  acids. 

Medical  Properties  and  Uses.  Spermaceti  has  been  given  as  a  demulcent  in 
irritations  of  the  mucous  membranes ;  but  it  possesses  no  peculiar  virtues,  and  its 
internal  use  has  generally  been  abandoned.  It  may  be  reauced  to  powder  by  the 
addition  of  a  little  alcohol  or  almond  oil,  or  administered  in  emulsion,  conveniently 
made  by  mixing  the  spermaceti,  first  with  half  its  weight  of  olive  oil,  then  with 
powdered  gum  arable,  and  lastly  with  water  gradually  added.  It  is  an  ingredient  of 
many  ointments  and  cerates. 

Offi  JPrtp.  Geratum  Getacei ;  Gharta  Gantharidis ;  Unguentum  AqusB  Rossd. 

Of,  Prep.  Br.  Gharta  Epispastica ;  Unguentum  Getacei. 

CETRARIA.     U.S.,  Br.     Oetraria.    [IceUmd  Mcm.l 

<<  Cetraria  Islandica.  Acharius.  (iVo^.  Ord.  Lichenes.)"  ZZ  S.  "  The  dried 
lichen,  Cetraria  Islandica."  Br. 

Lichen  IslAndioiu,  P.O.f  Mouase  d'Islande,  Lichen  d'lslande,  Fr,f  IsIXndisohes  Moos,  Islan- 
dieebe  Fleehte^  Lnngenmoos,  G.;  Liohene  islandioo,  /(.;  Liauen  iBlandioo,  Sp,f  Iceland  Lichen. 

Otn.  Ch.  PiaiU  cartilagi no-membranous,  ascending  or  spreading,  lobed,  smooth, 

•  Aeeording  to  W.  Gilmonr,  «p«Tm  ml  iihonid  contain  not  less  than  4  per  cent,  of  cetin,  and  if 
modi  leM  be  obtained  by  the  following  process,  adulteration  has  been  practised.  Shake  one  part 
by  weight  of  sulphuric  acid  (sp.  gr.  1'84)  with  four  parts  of  the  oil ;  allow  to  stand  20  minutes, 
shaking  twice;  add  3  ounces  of  distilled  water;  shake  this  thoroughly,  and  allow  to  stand  16  to  20 
boon ;  dilute  with  3  or  4  times  its  volume  of  distilled  water;  agitate  thoroughly.  On  standing  the 
oetin  floats  upon  the  top,  and  can  readily  be  skimmed  oflPl  washed,  dried,  and  weighed.  (P.  J,  TV.. 
tU.  S2S.) 

f  In  oonseqnenoe  of  its  solubility  in  ehloroformi  stains  made  by  dropping  it  on  cloth  may  be 
qviekly  rumored  by  that  liquid. 
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and  naked  on  both  sides.  Apoiheeia  shield-like,  obliqnely  adnate  with  the  margin, 
the  disk  oolored,  plano-concaye ;  border  inflezed,  derived  from  the  frond.  LovdcnCi 
Eneyc, 

Getraria  lilcmdica.  Acharins,  Lichenog,  Vhiv.  512 ;  B,  df  T.  302. — JAchem 
lilandicus.  Wood  v.  Med.  Bot,  p.  803,  t.  271.  Iceland  moss  is  foliaceous,  erect,  ftom 
two  to  four  inches  high,  with  a  dry,  coriaceous,  smooth,  shining,  ladniated  frond  or 
leaf,  the  lobes  of  which  are  irregularly  subdivided,  channelled  and  fringed  at  their 
edges  with  rigid  hairs.  Those  divisions  upon  which  the  fruit  is  borne  are  dilated. 
The  color  is  olive-brown  or  greenish  gray  above,  reddish  at  the  base,  and  lighter  on 
the  under  than  the  upper  surface.  The  fructification  is  in  flat,  shield-like^  reddish 
brown  receptacles,  with  elevated  entire  edges,  placed  upon  the  surface  of  the  frond 
near  its  border.  The  plant  is  found  in  tibe  northern  latitudes  of  the  old  and  new 
continents,  and  on  the  elevated  mountains  farther  south.  It  received  its  name  fitMa 
the  abundance  with  which  it  prevails  in  Iceland.  It  is  also  abundant  on  the  mountains 
and  in  the  sandy  plains  of  New  England.  '*  It  should  be  freed  from  pine  leaves, 
mosses  and  other  lichens,  which  are  frequently  found  mixed  with  it.'*   IF,  & 

The  dried  moss  is  of  diver^fied  color,  grayish  white,  brown,  and  red,  in  different 
parts,  with  less  of  the  green  tint  than  in  the  recent  state.  It  is  officinally  ohano- 
terised  as  follows.  '*  From  two  to  four  inches  (5  to  10  cm.)  long,  foliaoeoas,  with 
fringed  and  channelled  lobes,  brownish  above,  whitish  beneath,  brittle  and  inodor- 
ous ;  when  softened  in  water,  cartilaginous,  and  having  a  slight  odor ;  its  taste  is 
mucilaginous  and  bitter.*'  It  is  inodorous,  and  has  a  mucilaginous,  bitter  taste. 
Macerated  in  water,  it  absorbs  rather  more  than  its  own  weight  of  the  fluid,  and,  if 
the  water  be  warm,  renders  it  bitter.  Boiling  water  extracts  all  its  soluble  princi« 
pies.  The  decoction  thickens  upon  cooling,  and  acquires  a  gelatinous  consistenee, 
resembling  that  of  starch  in  appearance,  but  without  its  viscidity.  After  some  time 
the  dissolved  matter  separates,  and  when  dried  forms  semi-transparent  masses,  insol- 
uble in  cold  water,  alcohol,  or  ether,  but  soluble  in  boiling  water,  and  in  solution 
forming  a  blue  compound  with  iodine.  Lichenin,  or  Lichen  Starch,  C„H^O,^re- 
sembles  starch  in  its  general  characters,  but  differs  from  it  in  some  respects.  Ber- 
lelius  found  in  100  parts  of  Iceland  moss  1-6  of  chlorophyll,  3-0  of  a  peculiar  bitter 
principle,  3*6  of  unciystallinble  sugar,  3*7  of  gum,  7*0  of  the  apotheme  of  extno- 
tive,  44*6  of  the  peculiar  starch-like  principle,  1'9  of  the  bilichenates  of  potaauom 
and  calcium  mixed  with  phosphate  of  ealdum,  and  36*2  of  amylaceous  fibrin — the 
excess  being  1*6  parts. 

The  starch-like  substance  named  Hchenin  has  been  found  to  consist  of  two  dis- 
tinct proximate  principles,  one,  for  which  the  name  of  lichenin  may  be  retained, 
while  for  the  other  no  particular  dengnation  has  been  chosen,  but  which  we  may 
call  Hcheiund.   According  to  Th.  Bei^  (  ThUe  de  Dorpaiy  1872),  cetrana  yields  3515 
per  cent,  of  the  mixed  priociples,  of  which  20  per  cent,  is  of  hchenin,  and  11-5  of 
the  so-called  lichenoid.     To  separate  them,  a  decoction  of  the  moss,  conoentrated  to 
a  small  bulk,  and  still  hot,  is  treated  by  alcohol  at  85^.     The  lichenoid  is  deposited 
in  flocculi,  which  gradually  unite  in  a  viscid  mass.     This,  being  washed  by  idcobol, 
until  it  ceases  to  be  bitter,  and  then  dried,  yields  a  light  friable  matter  partly  sol- 
uble in  cold  water,  with  which  it  forms  a  yellow,  limpid  solution.    To  depriYe  it 
of  mineral  and  coloring  substances,  it  is  dissolved  in  a  little  water,  and  predpitated 
afresh  by  alcohol.     Lichenin  is  insoluble  in  cold  water,  but  swells  up  and  easily  dis- 
solves in  hot  water.     It  is  insoluble  in  alcohol  and  in  ether.     It  is  only  tinged  by 
iodine.     Lichenoid  is,  on  the  contrary,  colored  blue  by  that  reagent.     It  is  in  part 
dissolved  in  cold  water;  and  the  undissolved  part  is  equally  colored  blue  by  ioddne. 
It  is,  like  lichenin,  insoluble  in  alcohol  and  ether.     Both  substances  have  strong 
analogies  with  starch,  yet  are  distinct.    For  a  further  account  of  these  prineiples, 
see  Joum.  de  Pharm,,  1873,  p.  154. 

The  name  of  cetrarvn  has  been  conferred  on  the  bitter  principle.  The  following 
process  for  obtaining  it  is  that  of  Dr.  Herberger.  The  moss,  coarsely  powdered,  k 
boiled  for  half  an  hour  in  four  times  its  weight  of  alcohol  of  0-883.  The  liquid 
when  cool  is  expressed  and  filtered,  and  treated  with  diluted  hydrochloric  acid,  in  the 
proportion  of  three  drachms  to  every  pound  of  moss  employed.    Water  is  tbea  added 
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in  the  quantity  of  about  four  tinep  the  Imlk  of  the  Hquid,  and  the  mixture  left  for 
a  night  in  a  doeed  matrafls.  The  deposit  which  forms  is  collected  on  a  filter,  allowed 
to  dnin  as  much  as  possible,  and  submitted  to  the  press.  To  purify  it,  the  mass, 
while  still  moist,  is  broken  into  small  pieces,  washed  with  alcohol  or  ether,  and  treated 
with  two  hundred  times  its  weight  of  boiling  alcohol,  which  dissolves  the  oetrarin, 
leaving  the  other  organic  principles  by  which  it  has  hitherto  been  accompanied.  The 
greater  part  is  deposited  as  the  liquor  cools,  and  the  remainder  may  be  obtained  by 
evaporation.  By  this  process  one  pound  of  moss  yielded  to  Dr.  Herberger  133  grains 
of  oetrarin.  This  principle  is  white,  not  crystalline,  light,  unalterable  in  the  air,  in- 
odorous, and  exceedingly  bitter,  especially  in  alcoholic  solution.  Its  best  solvent  is 
absolute  alcohol,  of  which  100  parts  dissolve  1*7  of  cetrarin  at  the  boiling  tempera- 
ture. Ether  also  dissolves  it,  and  it  is  slightly  soluble  in  water.  Its  solutions  are 
quite  neutral  to  test-paper.  It  is  precipitated  by  the  acids,  and  rendered  much  more 
soluble  by  the  alkalies.  Concentrated  hydrochloric  acid  changes  its  color  to  a 
bright  blue.  It  preoipitates  the  salts  of  iron,  copper,  lead,  and  silver.  In  the  dose 
of  two  grains,  every  two  hours,  it  has  been  used  successfullv  in  intermittent  fever. 
(Joum,  de  Pharm.,  xxiii.  505.)  Prs.  Schnedermann  and  Knop  have  ascertained 
that  the  oetrarin  above  referred  to  consists  of  three  distinct  substances ;  1,  cetranc 
add^  CigHjgOg,  which  is  the  true  bitter  principle,  crystallizable,  and  intensely  bitter; 
2,  a  suBBtance  resembling  the  fatty  acids,  called  lichen- stearic  acid,  C^JI^O^i  the 
crystals  of  which  melt  at  120°  C.  (248°  F.) ;  and,  3,  a  green  coloring  substance,  which 
they  name  thallocklor.  These  principles  are  obtained  perfectly  pure  with  great  diffi« 
cal^.  (^Ann.  der  Fharm^y  Iv.  144.) 

The  gum  and  starch  contained  in  the  moss  render  it  sufficiently  nutritive  to  serve 
as  food  for  the  Lapps  and  Icelanders,  who  employ  it  powdered  and  made  into  bread, 
or  boiled  with  milk,  after  having  partially  "freed  it  from  the  bitter  principle  by  re- 
peated maeeration  in  water.  As  suggested  by  Berzelius,  the  bitterness  may  be 
entirely  extracted  by  macerating  the  powdered  moss,  for  24  hours,  in  twenty-four 
times  its  weight  of  a  solution  formed  with  1  part  of  an  alkaline  carbonate  and  375 
parts  of  water,  then  decanting  the  liquid,  and  repeating  the  process  with  an  equal 
quantity  of  the  solution.  The  powder,  being  now  dried,  is  perfectly  sweet,  and  has 
been  used  to  some  extent  in  pharmacy  as  a  substitute  for  acacia.  It  lacks  one  im- 
portant quality  of  the  latter,  however, — 1.6.,  adhesiveness,  and  it  must  be  entirely 
devoid  of  bitterness,  if  it  is  to  be  used  for  this  purpose. 

Medical  Properties  and  TTses.  Iceland  moss  is  demulcent,  nutritious,  and  toniop 
and  well  calculated  for  affections  of  the  mucous  membrane  of  the  lungs  and  bowels. 
with  debility  of  the  digestive  organs,  or  of  the  system  generally.  Hence  it  has  been 
found  useful  in  chronic  catarrhs,  and  other  chronic  pulmonary  affections  attended 
with  copious  puruloid  expeotoraUon,  in  dyspepsia,  in  chronic  dysentery  and  diarrhoea, 
and  in  the  debility  succeeding  acute  disease,  or  dependent  on  copious  purulent  dis- 
charge from  external  ulcers.  At  one  time  it  possessed  much  reputation  as  a  remedy 
in  pulmonary  consumption.  It  had  long  been  employed  in  this  disease,  and  in 
hsBmoptysis,  by  the  Danish  physicians,  before  k  be<ame  generally  known.  In  the 
latter  half  of  the  last  century  it  came  into  extensive  use,  and  numerous  cures  sup*. 
posed  to  have  been  effected  by  it  are  on  record.  We  now  know  that  it  acts  only  as 
a  nuld,  nutritious,  demulcent  tonic,  and  can  exercise  no  specific  influence  over  the 
tuberculous  affection,  though  it  may  be  of  some  value  in  relieving  irritated  condi- 
tions of  the  bronchial  mucous  membrane. 

It  is  usually  employed  in  the  form  of  decoction.  (See  Decoetum  CetrarisR,')  By 
some  writers  it  is  recommended  to  deprive  it  of  the  bitter  principle  by  maceration 
In  water  or  a  weak  alkaline  solution,  before  preparing  the  decoction ;  but  we  thus 
redace  it  to  the  state  of  a  simple  demulcent,  or  mild  article  of  diet,  in  which  respect 
k  k  not  superior  to  the  oidinary  farinaceous  or  gummy  substances  used  in  medicine. 
The  powder  is  sometimes  given  in  the  dose  of  thirty  grains  or  a  drachm  (1 '95-3*9 
Gm.) ;  and  a  preparation  at  one  time  obtained  some  repute,  in  which  the  ground 
moss  was  incorporated  with  chocolate,  and  used  at  the  morning  and  evening  mea^ 
as  an  ordinary  beverage. 

Off.  Pr^,  Decoetum  Getrarise. 
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CHARTJE.    Papers. 

(CHAB'TJB.) 
Papien  ipuradrapiqiies,  Fr,;  Medieamentirte  Papiere,  0, 

This  olaas  of  preparations,  long  officinal  in  the  French  Godez,  was  some  time  rinoe 
adopted  into  the  British  Pharmacopoeia,  bat  was  not  introduced  into  that  of  the 
United  States  until  the  revision  of  1870. 

CHARTA  CANTHARIDIS.   U.S.    QirUharidea  Paper. 

(GHABT^  G^M-THlB'l-DlS.) 

Charta  Epitpaitioa*  Br.;  Blistering  Paper,  Charta  Vesioatoria ;  Papier  ^pispastiqae.  Papier 
H  V^sicatoire  auz  Cantharides,  Fr,;  Spanisohfliegen- Papier,  G, 

*'  White  Wax,  ei^ht  parts  [or  four  ounces  av.] ;  Spermaceti,  three  parts  [or  one 
and  a  half  ounces  av.] ;  Olive  OHf /ottr  parts  [or  two  fluidounces] ;  Canada  Turpen- 
tine, one  part  [or  half  an  ounce  av.];  Cantharides,  in  No.  40  powder,  one  part  [or 
half  an  ounce  av.]  ;  Water,  ten  parts  [or  five  fluidounces].  Mix  all  the  substances 
in  a  tinned  vessel,  and  boil  gently  for  two  hours,  constantly  stirring.  Strain  through 
a  woollen  strainer  without  expressing,  and,  by  means  of  a  water-bath,  keep  the  mix- 
ture in  a  liquid  state  in  a  shallow,  flat-bottomed  vessel  with  an  extended  surface. 
Coat  strips  of  sized  paper  with  the  melted  plaster,  on  one  side  only,  by  passing  them 
successively  over  the  surface  of  the  liquid ;  when  dry,  out  the  strips  into  rectangular 
pieces."   U,  S. 

**  Take  of  White  Wax  four  ounces  ;  Spermaceti  one  and  a  half  ounces;  Olive 
Oil  ttvo  fluidounces  ;  Resin  three-quarters  of  an  ounce  ;  Canada  Balsam  one-quarUr 
of  an  ounce;  Cantharides,  in  powder,  one  oi^nce;  Distilled  Water  nxy?uufmiiices. 
Digest  all  the  ingredients,  excepting  the  Canada  Balsam,  in  a  water-bath  for  two 
hours,  stirring  them  constantly;  then  strain,  and  separate  the  plaster  from  the 
watery  liquid.  Mix  the  Canada  Balsam  with  the  plaster  melted  in  a  shallow  vessel, 
and  pass  strips  of  paper  over  the  surface  of  the  hot  liquid,  so  that  one  surface  of 
the  paper  shall  receive  a  thin  coating  of  the  plaster.  It  may  be  convenient  to 
employ  paper  ruled  so  as  to  indicate  divisions  each  of  which  is  one  square  inch."  Br. 
The  weights  employed  in  this  process  are  avoirdupois,  and  the  measures  ImperiaL 

This  was  intended  as  a  convenient  substitute  for  the  common  blistering  plaster, 
and,  if  equally  eflectual,  would  be  frequently  preferred,  from  being  already  spread, 
as  well  as  for  its  greater  cleanliness  and  flieility  of  application.  The  proportion  of 
flies,  however,  is  considerably  less.  From  this  cause  it  must  be  very  greatly  inferior 
in  blistering  power,  and  consequently  less  certain ;  this  is  a  point  which  has  been 
determined  by  experience ;  although  it  is  said  that,  when  properly  applied,  so  as  to 
insure  close  adhesion  to  the  skin,  it  is  not  less  efficient  than  the  British  plaster,  or 
the  Cerate  of  Cantharides  of  the  U.  S.  Pharmacopoeia.  {Med,  Times  and  Oaz.^ 
1867,  p.  284.)  It  has  been  so  seldom  used,  however,  since  its  introduction,  that  it 
would  seem  hardly  proper  to  venture  an  opinion  upon  its  value. 

CHARTA  POTASSII  NITRATIS.  U.S.    NUrale  of  Potassium 

Paper. 

(OHIB'T^  P9-TXS'8J-i  Ni-TRA'Tte.) 

Papier  nitr6,  Fr. 

"  Nitrate  of  Potassium,  twenty  parts  [one  ounce  av.]  ;  Distilled  Water,  eighty 
parts  [four  fluidounces].  Dissolve  the  Nitrate  of  Potassium  in  the  Distilled  Water. 
Immerse  strips  of  white,  unsized  paper  in  the  solution  and  dry  them.  Keep  the 
paper  in  securely  closed  vessels."   U.  S. 

This  is  a  new  officinal  preparation,  and  is  identical  with  the  Charta  NUraJta  of 
the  German  Pharmacopoeia ;  it  is  sometimes  called  asthma  paper.  Care  should  be 
taken  to  dissolve  thoroughly  all  of  the  nitrate  of  potassium,  so  that  it  shall  not  be 
deposited  upon  the  paper  in  large  partides,  and  thus  interfere  with  the  slow  and  steady 
combustion  of  the  paper. 

Medical  Properties.  This  paper  is  an  excellent  remedy,  which  in  many  cases 
of  asthma  affords  much  relief.  It  is  used  by  burning  in  front  of  the  patient^  who 
inhales  its  fumes.  Its  efficacy  is  much  increased  by  saturating  it  with  fluid  extrad 
of  belladonna  and  drying.     Paper  thus  prepared  must  be  used  with  pome  caution. 
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CHARTA  SIN  APIS.  U.  8.    Mustard  Paper. 

(CHAB'T^  S|-Nl'Pl8.) 
PMier  lioaviB^,  Fr.;  Senf^pier,  O, 

'<  Black  Mustard,  in  No.  60  powder ;  Benzio,  Solution  of  OuUa-peroha,  each,  a 
iuffident.  quantity,  ^  Pack  the  Mustard  tightly  in  a  conical  percolator,  and  gradually 
pour  Benan  upon  it  until  the  percolate  ceases  to  produce  a  permanent,  greasy  stain 
upon  blotting  j^per.  Remove  the  powder  ftom  the  percolator,  and  dry  it  by  ex- 
posure to  the  air.  Then  mix  it  with  so  much  of  Solution  of  Gutta-percha  as  may 
be  necessary  to  give  it  a  semi-liquid  consistence,  apply  the  mixture,  by  means  of  a 
suitable  brush,  to  one  side  of  a  piece  of  rather  stiff,  well  sised  paper,  so  as  to  cover 
it  completely,  and  allow  the  surface  to  dry.  Each  square  inch  (or  6*5  square  centi- 
meters) of  paper  should  contain  about  tix  (6)  grainM  or  forty  (40)  eentigramfM$  of 
Mustard.  Before  being  applied  to  the  skin,  the  Mustard  Paper  should  be  dipped  in 
warm  water  for  about  fifbeen  seconds.'*   U.  & 

**  Take  of  Mustard,  in  powder,  one  ounce  ;  Solution  of  Outta-percha  two  fluid' 
ovnce»,  or  a  tufidency.  Mix  the  Mustard  with  the  Outta-percha  Solution  so  as  to 
form  a  semi-fluid  mixture,  and  having  poured  this  into  a  shallow,  flat-bottomed 
vessel,  such  as  a  dinner  plate,  pass  strips  of  cartridge-paper  over  its  surface,  so  that 
one  aide  of  the  paper  shall  receive  a  thin  coating  of  the  mixture.  Then  lay  the 
paper  on  a  table  with  the  coated  side  upwards,  and  let  it  remain  exposed  to  the  air 
nntil  the  coating  has  hardened.  Before  being  applied  to  the  skin,  let  the  Mustard 
Paper  be  immersed  for  a  few  seconds  in  tepid  water."  Br. 

The  British  preparation  is  at  fault  in  not  providing  for  the  extraction  of  the 
fixed  oil  of  mustard  by  previously  percolating  with  bensin  or  carbon  disulphide, 
otherwise  the  paper  will  be  greasy,  giving  to  the  plaster  an  untidy  appearance,  and 
CBunng  it  to  adhere  to  the  slun.  Solution  of  gulta-peroha  is  unsuited  for  use  in 
this  preparation  on  account  of  want  of  adhesiveness,  and  tendency  of  the  mix- 
ture, when  dry,  to  crack  and  peel  off.  We  have  used  instead  a  solution  of  1  part 
of  pure  rubber  in  30  of  equal  parts  of  bisulphide  of  carbon  and  benxin.  On  the 
large  scale,  by  means  of  a  plaster-spreading  apparatus  a  uniform  coat  of  this  solution 
may  be  applied  to  paper.  As  the  latter  passes  out  from  under  the  apparatus,  a  sieve 
containing  the  powdered  mustard  is  shaken  over  it ;  this  is  fixed  by  the  adhesive  coat 
and  firmly  retained  after  the  evaporation  of  the  volatile  liquids  in  a  warm  place. 
The  application  of  the  powdered  mustard  must  be  properly  regulated  according  to 
the  speed  with  which  the  machine  delivers  the  coated  paper.  The  paper  iB  cut  into 
pieces  of  convenient  size,  and  needs  only  to  be  wetted  to  be  ready  for  use. 

Owing  to  the  fact  that  the  large  manufacturers  can  put  mustard  paper  upon  the 
market  at  such  low  rates  that  it  pays  the  apothecary  better  to  buy,  than  to  prepare 
it,  Charta  Sinapis,  so  far  as  we  can  learn,  is  rarely  made  in  the  retail  stores.  Ex- 
perience has  shown  that  the  ready-made  mustard  papers  err  rather  from  too  much  than 
from  too  little  activity.  Moreover,  their  action  cannot  be  r^ulated  with  the  same 
nicety  as  can  that  of  the  mustard  poultice.  Unless  in  the  case  of  travellers  and  of 
others  who  must  wait  upon  themselves,  the  domestic  application  is  preferable.  The 
mustard  leaves  can  rarely  be  borne  for  more  than  ten  or  fifteen  minutes. 

CHELIDONIUM.  ^  U.  S.     CheUdanium.    [Cdandine.'] 
**  Chelidoninm  majus.  Linn6.    (JVo/.  Ord.  Papaveracesd.)*'  ^  S. 

Herba  Chelidonii,  P.G.;  Tetierwort;  Ch^lidoine,  Herbe  i  rHlrondelle,  Fr.;  Soh'illkraat,  (7. 

Celandine  is  a  perennial  herbaceous  plant,  growing  wild  in  this  country,  about 
old  houses  and  in  rocky  places ;  supposed  to  have  been  introduced  from  Europe, 
where  it  is  indigenous.  It  is  one  or  two  feet  high,  bears  pinnate  leaves  and  small 
pedunded  umbels  of  yellow  fiowers,  and,  when  wounded,  emits  a  yellow,  opaque 
joiee.  The  whole  plant  is  used.  It  has  a  faint  unpleasant  odor,  and  a  bitter,  acrid, 
durable  taste,  which  is  stronger  in  the  roots  than  in  the  leaves.  The  odor  is  nearly 
lost  by  drying,  but  the  taste  remains.  The  yellow  juice  is  bitter  and  exceedingly  acrid, 
and  when  applied  to  the  skin  produces  inflammation  and  even  vesication.  It  is 
officinaUy  described  as  follows :  '^  Root  several-headed,  branching,  red-brown.    Stem 
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about  twenty  inches  (50  om.)  long,  Hght  green,  haiiy ;  leaves  about  cdx  inches  (15 
cm.)  long,  petiolate,  the  upper  ones  smaller  and  sessile,  light  green,  on  the  lower  side 
glaucous,  lyrate-pinnatifid,  the  pinnso  ovate-oblong,  obtuse,  eoarsely  crenate  or  indeed, 
and  the  terminal  one  often  three-lobed ;  flowers  in  small,  long-peduncled  umbels  with 
two  sepals  and  four  yellow  petals ;  capsule  linear,  two-indved,  and  many-deeded." 

The  plant,  analysed  by  MM.  Chevallier  and  Lassaigne,  afforded  a  bitter  resinoiis 
substance  of  a  deep  yellow  color ;  a  kind  of  gum  resin  of  an  orange-yellow  color,  and 
bitter,  nauseous  taste ;  mucilage ;  albumen ;  and  yarious  saline  substances,  beisides 
free  malic  acid  and  silica.  Dr.  Probst,  of  Heidelberg,  afterwards  found  in  it  a  peculiar 
acid  denominated  ckeUdomc  acid;  two  alkaline  principles,  one  of  which  forms  neutral 
salts  with  the  acids,  and  is  called  duUerythrvne  (didetythria)  in  consequence  of  the 
intense  redness  of  its  salts,  the  other  unites  with  but  does  not  neutralise  the  acids, 
and  is  named  chdidomne  (chdidonid)  ;  and  lastly  a  neutral  crystallisable,  bitter  prin- 
ciple, which  from  its  yellow  color  he  calls  chelidoocanthiiiL  Chelerythrine  appeaiB  to 
be  an  acrid  narcotic  poison.  (^AnnaL  der  Pharm,,  zziz.  113.)  It  has  been  shewn 
by  Dr.  James  Schids,  of  St.  Louis,  to  be  identical  with  KM^fUMkatrine,  and  may  be 
prepared  in  the  same  manner.  (See  /Sanytititana.)  Zwenger  isolated  another  add, 
whidi  he  names  chtMdowMo  add,  although  both  Wall  and  Kraut  consider  it  to  be 
only  succinic  acid.  (J. «/.  P.,  1861,  p.  7.)  Schmidt  considers  chdidoninio  acid  to 
be  identical  with  ethylene  "Succinic  acid.  {Arch.  d.  Pharm.j  1886,  p.  531.) 

Medical  Properties  and  Vses.  Celandine  is  an  acrid  purgative,  possessed  also 
of  diuretic,  and  perhaps  diaphoretic  and  expectorant,  properties.  In  overdoses  it 
produces  unpleasant  effects,  and  is  by  some  considered  poisonous.  By  the  andents 
it  was  much  esteemed  as  a  remedy  in  jaundice ;  and  it  has  been  found  useful  in  the 
same  complaint  by  some  modem  physicians.  It  was  the  chief  ingredient  of  the  old 
decoctum  ad  ioUrieon  of  the  Edinburgh  Pharmacopoeia.  It  has  been  ^ven  also  in 
other  complaints,  espeinally  those  of  a  scrofulous  character,  affecting  the  mesenteric 
and  lymphatic  glands,  the  skin,  and  the  eves.  The  yellow  juiee  is  ofien  applied  to 
corns  and  warts,  which  it  destroys  by  stimulating  them  beyond  their  vital  powers,  and 
is  said  to  be  very  useftd  in  ecsema,  urticaria,  and  otlier  itching  eruptions.  The  fwA 
herb  is  also  applied  locally  about  the  pelvis,  with  asserted  bend&t,  in  amenorrheoa,  and 
is  much  used  in  the  south  of  Europe  as  a  vulnerary.  The  dose  of  the  dried  root  or 
herb  is  from  thirty  grains  to  a  drachm  (1-9-3*9  Om.),  that  of  the  fiesh  root  one  or 
two  drachms  (3*9^7*8  Gm.),  and  the  same  quantity  may  be  given  in  infusion.  The 
watery  extract  and  expressed  juice  have  also  been  em][doyed.  The  dose  of  the  for- 
mer is  from  five  to  ten  grains,  of  the  latter  from  ten  to  twenty  drops,  to  be  gradually 
increased. 

CHENOPODIUM.  U.S.     Chenopodium.    ^American  WorvMced.'] 

(j0HlE-N(?-P6'D{-thl«.) 

*^  The  fruit  of  Chenopodium  ambrosioides.  Linn^.  Van  anthelminticum.  Gray. 
{Nat,  Ord.  Cbenopodiaceae.)"  U.  S. 

Frnotus  Chenopodii  AnthelmiDtioi ;  Semences  de  Ch§nopode  anthelmintiqae,  Fr,;  Amerikaniieher 
Warmsunen,  0» 

Gen.  Ch.  Calyx  five-leaved,  four-cornered.  Corolla  none.  Seed  one,  lenticular, 
superior.   WiUd. 

Chenopodium  anthdminttcum,  Willd.  Sp.  Plant,  i.  1304 ;  Barton,  Med.  BoL  iL 
183  \  B.  dh  T.  216.     This  is  an  indigenous  perennial  plant,  with  an  herbaceous, 
erect,  branching,  furrowed  stem,  which  rises  from  two  to  five  feet  in  height.     The 
leaves  are  alternate  or  scattered,  sessile,  oblong-lanceolate,  attenuated  at  both  ends, 
sinuated  and  toothed  on  the  margin,  conspicuously  veined,  of  a  yellowish  green 
color,  and  dotted  on  their  under  surface.*  The  flowers  are  very  numerous,  smdl,  of , 
the  same  color  with  the  leaves,  and  arranged  in  long,  leafless,  terminal  panicles,  ooaa- 
posed  of  slender,  dense,  glomerate,  alternating  spikes. 

This  species  of  Chenopodium,  known  commonly  by  the  names  of  tDorm9eed  and 
Jertitalem  oak,  grows  in  almost  all  parts  of  the  United  States,  but  most  vigorously 

*  Dr.  H.  Paoohkis  has  iiiad«  an  elaborate  stadj  of  the  mieroBOopio  straciare  of  this  leal  (P.  J*  Tkr^ 
1881,  p.  44.) 
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and  abuDdaDtlj  in  the  sondieni  section.  It  is  osoallj  found  in  tbe  vioinitj  of  rnb- 
biab,  along  fences,  in  the  streets  of  villages,  and  in  open  gronnds  abont  the  larger 
towns.  It  flowers  from  July  to  September,  and  ripens  its  seeds  suooe^Bively  through 
the  autumn.  The  whole  herb  has  a  strong,  peculiar,  offensiFe,  jet  somewhat  aro- 
matic odor,  which  it  retains  when  dry.  All  parts  of  the  plant  are  occasionally  em- 
ployed ;  but  the  fruit  only  is  strictly  officinal.     This  should  be  collected  in  October.* 

Wormseed,  as  found  in  the  shops,  is  in  small  grains,  not  larger  than  the  head  of 
a  pin,  irr^ularly  spherical,  very  light,  of  a  dull,  greenish  yellow,  or  brownish  color, 
a  bitterish,  somewhat  aromatic,  pungent  taste,  and  possessed  in  a  high  degree  of  the 
peculiar  smell  of  the  plant.  These  grains,  when  deprived,  by  rubbing  them  in  the 
hand,  of  a  capsular  covering  which  invests  the  proper  seed,  exhibit  the  shining, 
blaoldsh  surface  of  the  obtusely-edged  seed.  They  abound  in  a  volatile  oil,  upon 
which  their  sensible  properties  and  medical  virtues  depend,  and  which  is  obtained 
by  distillation.  (See  uleum  Chenopodu.)  The  same  oil  impregnates  to  a  greater 
or  lees  extent  the  whole  plant 

Medical  Plropertles  and  TJies.  Wormseed  is  one  of  our  most  efficient  indige- 
nous anthelmintics,  ami  is  thought  to  be  particularly  adapted  to  the  expulsion  of 
the  round  worms  in  children.  A  dose  of  it  is  usually  given  before  breakfast  in  the 
morning,  and  at  bedtime  in  the  evening,  for  three  or  four  days  successively,  and  then 
followed  by  calomel  or  some  other  brisk  cathartic.  If  the  worms  are  not  expelled, 
the  same  plan  is  repeated.  The  medicine  is  most  conveniently  administered  in  powder, 
mixed  with  syrup,  in  the  form  of  an  electuary.  The  dose  for  a  child  two  or  three 
years  old  is  from  one  to  two  scruples  (1*3-2*6  Om.).  The  volatile  oil  is  more  fre- 
quently given  than  the  fruit  in  substance ;  though  its  offensive  odor  and  taste  some- 
times render  it  of  difficult  administration.  The  dose  for  a  child  is  from  five  to  ten 
drops  (0*3-0*6  C.c.)  mixed  with  sugar,  or  in  the  form  of  emulsion.  A  tablespoonful 
(15  C.c)  of  the  expressed  juice  of  the  leaves,  or  a  wineglassful  (60  C.c.)  of  the 
decoction  prepared  by  boiling  an  ounce  of  the  fresh  plant  in  a  pint  of  milk,  with  the 
addition  of  orange-peel  or  other  aromatic,  is  sometimes  substituted  in  domestic  prac- 
tice for  the  ordioary  dose  of  the  fruit  and  oil. 

The  fruit  of  Chenopodium  ambronoideSj  which  is  very  prevalent  in  the  Middle 
States,  is  said  to  be  used  indiscriminately  with  that  of  (7.  anthdminHcum,  and  to  be 
employed  in  Brazil,  under  the  name  of  Herha  Santa  Maria^  as  an  anthelmintic  and 
in  pectoral  complaints.  (P.  J!  TV.,  ix.  713.)  It  may  be  distinguished  by  its  odor, 
which  is  weaker  and  less  offensive,  and  to  some  persons  agreeable.  The  plant  itself 
18  often  confounded  with  the  true  wormseed,  from  which  it  differs  in  having  its  flowers 
in  leafy  racemes.  This  Chenopodium  has  been  employed  in  Europe  as  a  remedy  in 
nervous  affections,  particularly  chorea.  A  cupfril  of  an  infusion  (5ii  to  lOfJ)  is  said 
to  have  been  given  with  excellent  results,  morning  and  evening. 

C.  Botrys,  or  Jerusalem  oaJcy  is  another  indigenous  species,  possessing  anthel- 
mintic virtues.  It  is  said  to  have  been  used  in  France  with  advantage  in  catarrh 
and  humoral  asthma. 

CHIMAPHILA.  U.S.     Oiimaphila.    IBpsieamoa.'] 

^  The  leaves  of  Chimaphila  umbellata.  Nuttall.     (Nat,  Ord,  EricacesD.)"  U.  S. 

Prinee't  Pine^  WintorgrMn ;  Herb«  de  Pyroie  ombell^o,  JV.y  IXoldeoblttthigM  Harnkraut^  Win- 
tngrUn,  G.  , .     , 

Gen.Ch.  CWyx  five-toothed.  Petals  ^ve.  /%fe  very  short,  immersed  in  the  germ. 

Sterna  annular,  orbicular,  with  a  five-lobed  disk.  Filaments  stipitate;  stipe  discoid, 
ciliate.  (hpsvles  five-cdled,  opening  from  the  summits,  margins  unconnected. 
NuUalL 

•  a  anihelmintieum  is  onltiTated  to  a  ooniiderable  extent  in  Maryland,  twenty  or  thirty  miles 
oorih  of  Baltimore.  The  seeds  are  sown  in  small  beds  of  rich  mould  earlT  in  spring,  and  during 
tlie  month  of  June  the  young  plants  are  pulled  up,  and  set  out  in  ridges  three  feet  apart,  with  in- 
terrals  of  from  six  to  ten  inehes.  The  plants  do  not  require  to  be  renewed  oftener  tlian  onee  in  four 
or  11t0  years.  The  erop  of  the  seoond  year  is  more  produotiye  than  that  of  the  first.  The  plant  is 
fit  for  distillation  during  the  first  half  of  September.  The  distillation  is  carried  on  in  the  same 
ii«ighborhood.  The  whole  herbaceous  part  of  the  plant  is  used.  It  is  said  to  yield  from  1*5  to 
t  per  eent.  of  the  oil,  and  the  pioduee  of  an  aore  will  yield  20  pounds.    (See  A,  ;.  P.,  zxii.  SM.> 
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This  genas  was  separated  from  Piftola  by  Pursh.  It  embraces  two  species,  C* 
umbeUata  and  C.  macvkUa^  which  are  both  indigeoous,  and  known  by  the  common 
title  of  mnter-green.  The  generic  title  is  formed  of  two  Greek  words,  x^^f^  winter, 
and  ipdoi:  a  friend.     C  umbeUata  only  is  officinal. 

Gktmapktla  umbeUata.  Barton,  Med,  Bot  i.  17 ;  Carson,  lUuU,  of  Med.  Bat.  L 
62,  pi.  63.— jPyroto  umbeUaia.  Willd.  Sp.  Plant,  ii.  622 ;  Bigelow,  Am.  Med.  BoL 
ii.  15. — Chimaphtla  corymhosa.  Pursh.  B.  &  T.  165.  The  pipsiasewa  is  a  small 
evergreen  plant,  with  a  perennial,  creeping,  yellowish  root  (rhixome),  which  gives  rise 
to  several  simple,  erect  or  semiprocumbent  stems,  frx)m  four  to  eight  inches  in  height, 
and  ligneous  at  their  base.  The  leaves  are  wedge-shaped,  somewhat  lanceolate, 
serrate,  coriaceous,  smooth,  of  a  shining,  sap-green  color  on  the  upper  surface,  paler 
beneath,  and  supported  upon  short  footstalks,  in  irregular  whorls,  of  which  there  are 
usually  two  on  the  same  stem.  The  flowers  are  disposed  in  a  small  terminal  corymb, 
and  stand  upon  nodding  peduncles.  The  calyx  is  small  and  divided  at  its  border 
into  five  teeth  or  s^ments.  The  corolla  is  composed  of  five  roundish,  concave, 
spreading  petals,  which  are  of  a  white  color  tinged  with  red,  and  exhale  an  agreeable 
odor.  The  stamens  are  ten,  with  filaments  shorter  than  the  petals,  and  with  large, 
nodding,  bifurcated,  purple  anthers.  The  germ  is  globular  and  depressed,  supporting 
a  thick  and  apparently  sessile  stigma,  the  style  being  short  and  immersed  in  the  germ.. 
The  seeds  are  numerous,  linear,  chaffy,  and  enclosed  in  a  roundish,  depreased,  five- 
celled,  five-valved  capsule,  having  the  persistent  calyx  at  the  base. 

This  humble  but  beautiful  evergreen  is  a  native  of  the  northern  latitudes  of 
America,  Europe,  and  Asia.  It  is  found  in  all  parts  of  the  United  States.  It 
grows  under  the  shade  of  woods,  and  prefers  a  loose  sandy  soil,  enriched  by  decay- 
ing leaves.  The  flowers  appear  in  June  and  July.  All  parts  of  the  plant  are  en- 
dowed with  active  properties.     The  leaves  and  stems  are  kept  in  the  shops. 

C.  maculaia^  or  spotted  vdnter-green^  probably  possesses  similar  virtues.  The 
character  of  the  leaves  of  the  two  plants  will  serve  to  distinguish  them.  Those  of 
C.  m^aculata  are  lanceolate,  rounded  at  the  base,  where  they  are  broader  than  near 
the  summit,  and  of  a  deep  olive  green,  veined  with  greenish  white ;  those  of  tlie 
officinal  species  are  broadest  near  the  summit,  gradually  narrowing  to  the  base,  and 
of  a  uniform  shining  green. 

Ptoperties.     Pipsissewa,  when  fresh  and  bruised,  exhales  a  peculiar  odor.     The 
leaves  nave  been  already  described.     Their  taste  is  pleasantly  bitter,  astringent,  and 
sweetish ;  that  of  the  stems  and  root  unites  with  these  qualities  a  considerable  d^ree 
of  pungency.     Boiling  water  extracts  the  active  properties  of  the  plant,  which  are 
also  imparted  to  alcohol.     The  leaves  have  been  examined  by  Mr.  Samud  Fairbank, 
who  found  in  them  gum,  starch,  sugar,  extractive,  pectic  acid,  tannic  acid,  resin,  fatty 
matter,  chlorophyll,  yellow  coloring  matter,  lignin,  a  peculiar  whitish  substance  whi^ 
he  calls  chim^phUmy  and  various  inorganic  substances,  as  potassa,  lime,  magnesia, 
chloride  of  sodium,  and  sulphuric,  phosphoric,  and  silicic  acids.    The  chimaphilin 
was  obtained  by  agitating  a  tincture  with  chloroform,  allowing  the  mixture  to  stand, 
removing  the  lighter  liquid,  and  allowing  the  chlorofurmic  solution  to  evaporate.     A 
yellow  crystalline  substance  was  left,  which,  purified  by  solution  in  alcohol,  filtradoiiy 
and  spontaneous  evaporation,  constituted  the  substance  in  queeUon.     It  was  also  ob- 
tained by  simply  distilling  the  stems  with  water.     It  is  in  beautiful,  golden  yellow, 
acicular  crystals,  inodorous,  tasteless,  fusible,  volatilisable  unchanged,  insoluble  or 
nearly  so  in  water,  soluble  in  alcohol,  ether,  chloroform,  and  the  fixed  and  volatile 
oils,  and  possessed  of  neither  acid  nor  alkaline  properties.  (Jbum.  and  Tran*.  of 
the  Md.  Col.  of  Pharm.,  March,  1860.)     The  nctive  principle  of  the  leaves  seem^ 
to  have  been  isolated  by  E.  S.  Beshore  (A.  J.  P.,  1887,  p.  125)  by  treatment  of  the 
powdered  leaves  with  petroleum  spirit.     He  obtained  white  crystals,  melting  at 
236°  C,  sparingly  soluble  in  cold  or  boiling  90  per  cent,  alcohol,  sparingly  soluble 
in  ether,  benzin,  chloroform,  and  cold  glacial  acetic  acid ;  more  soluble  in  hot  glacial 
acetic  acid.     An  ultimate  analysis  gave  the  formula  CjgH^O.    He  also  obtained  the 
golden  yellow  crystalline  principle  of  Fairbank  both  from  the  leaves  and  the  stems. 
He  considers  it  distinct  from  the  one  described  above. 
Medical  Properties  and  XTsefe.  This  plant  is  diuretic,  tonic,  and  astringent  Ii 
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was  employed  by  the  aborigines  ia  Tarions  complaints,  especially  sorofuk,  rbenma- 
tism,  and  nephritio  affections.  From  their  hands  it  passed  into  those  of  the  Euro- 
pean settlers,  and  was  long  a  popular  remedy  in  certain  parts  of  the  country,  before 
it  was  adopted  by  the  profession.  The  first  regular  treatise  in  relation  to  it  that  has 
come  to  our  knowledge,  was  the  thesis  of  Dr.  Mitchell,  published  in  the  year  1803 ; 
but  it  was  little  thought  of  till  the  appearance  of  the  paper  of  Dr.  Sommerville,  in 
Land,  MedL^Chir^  Traau.^  vol.  ▼.  It  has  been  particularly  recommended  in  dropsy 
attended  with  disordered  digestion  and  general  debility,  and  is  usually  Tery  accept- 
able to  the  stomach,  but  it  cannot  be  relied  on,  and  is  at  present  very  little  used  in 
this  complaint  Other  disorders,  in  which  it  is  said  to  haye  proved  useful,  aie  cal- 
culous and  nephritic  affections,  and  in  general  all  those  complaints  of  the  urinary 
passages  for  which  uva  nrsi  is  prescribed.  It  is  much  esteemed  by  some  practitioners 
as  a  remedy  in  scrofula,  both  oefore  and  after  the  occurrence  of  ulceration ;  and  it 
has  certainly  proved  highly  advantageous  in  obstinate  ill-conditioned  ulcers  and  cuta- 
neous eruptions,  supposed  to  be  connected  with  the  strumous  diathesis.  In  these 
cases  it  is  used  both  internally,  and  locally  as  a  wash.  It  is  best  administered  in  the 
finm  of  the  officinal  fluid  extract,  which  may  readily  be  made  into  a  syrup.  The 
dose  is  two  fluidrachms  (7*5  C.c.)  three  or  four  times  a  day.  The  decoction  was 
formerly  preferred. 

Of.  Prep.  Eztractum  Chimaphilm  Fluidum. 

CHINOIDINUM.  U.S.     Chinoidin.    IQuinmdin.'] 

**  A  mixture  of  alkaloids,  mostly  amorphous,  obtained  as  a  by-product  in  the  man- 
ufacture of  the  crystallizable  alkaloids  from  Cinchona."  U,  S, 

Chinoidine,  Qnlnoidine,  Precipitated  Extract  of  Bark,  Amorphous  Quinine;  Quinine  brute  oa 
mmoiphe^  ^. 

Tnis  preparation  is  a  revived  officinal.  It  was  adopted  in  the  edition  of  the  Phar- 
maoopoeia  for  1830  under  the  name  of  impure  sulphate  of  quinia,  but  was  abandoned 
in  the  edition  of  1840  on  account  of  the  difficulty  of  ascertaining  its  purity,  and  we 
think  it  unfortunate  that  the  Committee  of  Revision  have  decided  to  mtroduce  it  in 
the  present  Fharmacopcsia,  for  it  is  now  very  variable  in  quality  and  the  tests  intro- 
duoeid  are  not  quantitative.  The  wisdom  of  deviating  from  the  rule  to  adopt  the 
ina  termination  for  the  Latin  title  of  the  alkaloids,  and  tne  for  the  English  name, 
in  this  case  is  also  not  apparent,  for  although  it  is  a  mixture,  the  officinal  descrip- 
tion clearly  defines  it  as  a  mixture  of  atkahtda,  and  hence  it  should  have  the  alka- 
loidal  termination,  and  not  that  of  the  neutral  principles.  The  term  chinoidine  was 
first  applied  to  all  of  the  amorphous  alkaloids  found  in  and  existing  naturally  in  cin- 
chona bark,  but  it  is  now  used  to  define  a  complex  body  consisting  not  only  of  the 
natural  amorphous  alkaloids,  but  those  which  are  artificial  and  accidental  in  the  de- 
rivative products  resulting  fh)m  the  application  of  heat.  Upon  the  evaporation  of  the 
mother-liquor  left  after  the  crystallization  of  sulphate  of  quinine  in  the  preparation 
of  that  salt,  a  dark-colored  substance  is  obtained,  having  the  appearance  of  an  extract. 
Sertilmer  supposed  that  he  had  disoovered  a  new  alkaline  principle  in  this  product ; 
but  his  conclusions  were  invalidated  by  the  experiments  of  MM.  Henry  and  De- 
londre,  which  went  to  prove  that  the  alkaline  matter  contained  in  it  consisted  of 
q[uiniDe  and  cinchonine,  obscured  by  admixture  with  a  yellowish  substance  that  in- 
terfered with  their  crystallisation.  Nevertheless,  under  the  name  of  gtdnoidine  or 
^moidine,  given  to  the  supposed  new  alkaloid  by  Sertumer,  there  has  been  long 
employed  in  Europe  a  substance  precipitated  from  the  mother-liquor  of  sulphate  of 
quinine  by  means  of  an  alkaline  carbonate,  having  a  yellowish  white  or  brownish 
color,  and,  when  moderately  heated,  agglutinating  into  a  mass  of  resinous  appearance. 
This  substance  was  found  by  Dr.  F.  L.  Winckler  to  contain  an  uncrystallizable  alka- 
line principle,  having  the  same  molecular  weight  as  quinine,  and  differing  firom 
that  alkaloid  only  in  the  want  of  the  property  of  crystallisation,  and  in  forming  un- 
crystallizable salts  with  the  adds.  (^Pharm.  Gentralb.j  May,  1847,  p.  310.)  Liebig 
afterwards  proved  it  to  be  identical  in  composition  with  ordinary  quinine,  to  which 
he  considered  it  as  bearing  the  same  relation  that  uncrystallizable  sugar  bears  to 
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the  ciTBtallittble.  Pasteur  has  found  that  ordinary  quinoidine,  or  amorphous  qutnioey 
consists  of  two  alkaloids,  derivatiTes  from  quinine  and  oinchonine,  with  which  they 
are  respecdveiy  isomeric,  though  differing  in  being  uncryrtallisable,  and  named,  in 
yiew  of  their  origin,  ^wmtctne  and  cmchonicine.  The  pure  amorphous  quinine  of 
Liebig  is  the  former  of  these  alkaloids.  The  amorphous  cpiv/iine^  as  Liebig  calls  it, 
is  entirely  soluble  in  diluted  sulphuric  acid  and  in  alcohol ;  and,  if  its  solution  in  a 
diluted  acid  yields  upon  the  audition  of  ammonia  exactly  as  much  precipitate  as 
there  was  of  the  original  substance  dissolved,  it  may  be  considered  pure.  {A,  J,  P.y 
zviii.  181.)  We  have  been  informed  that,  in  an  extensive  chemical  manufacturing 
establishment  in  Philadelphia,  the  loss  by  quinoidine  in  the  preparation  of  sulphate 
of  quinine  has  much  diminished  since  the  introduction  of  steam  heat,  showing  the 
agency  of  heat  in  converting  the  crystallizable  into  the  uncfystailisable  salt ;  by  the 
use  of  vacuum  apparatus  this  loss  might  be  still  f\irther  diminished. 

Properties.  iJie  U.  S.  Pharmacopoeia  describes  chinoidine  as  <'a  brownirii 
black,  or  almost  black  solid,  breaking,  when  cold,  with  a  resinous,  shining  finctore, 
becoming  plastic  when  warmed,  odorless,  having  a  bitter  taste  and  an  dkaline  reao- 
tion.  Almost  insolublo  in  water,  freely  soluble  in  alcohol,  chloroform,  and  diluted 
acids ;  partially  soluble  in  other  and  in  benzol.  The  solutions  have  a  very  bitter  taste. 
If  Ghinoidin  be  triturated  with  boiling  water,  the  liquid,  after  filtration,  should  be 
dear  and  colorless,  and  should  remain  so  on  the  addition  of  an  alkali  (abs.  of  alka- 
loidal  salts).  On  ignition,  Chinoidin  should  not  leave  more  than  0*7  per  cent,  of 
ash."  U.S. 

A  simple  method  of  purification  consists  in  dissolving  the  chinoidine  in  diluted 
hydrochloric  acid,  adding  water  and  precipitating  with  an  alkali,  washing  and  drying.* 

Tinctura  Chinoidini  is  made,  by  the  Oerman  Pharmacopoeia,  by  simply  dissolving 
2  parts  of  chinoidine  in  one  of  hydrochloric  acid  and  17  of  alcohol,  sp.  gr.  *894. 

BydrochlorcUe  of  Chinoidine  is  made  by  heating  1  part  of  purified  chinoidine 
with  4  parts  of  distilled  water,  adding  sufficient  diluted  hydrochloric  acid  to  com- 
plete the  solution,  filtering,  evaporating,  and  powdering  the  residue.  Zimmer  fur- 
nishes the  Oennan  market  with  the  purified  hydrochlorate,  under  the  name  of  Cfttnt- 
num  amorphum  muruUieum  purum.  It  has  been  largely  used  medicinally.  For 
formulas  for  various  salts  of  chinoidine,  see  Nl  /?.,  1882,  p.  11,  or  Proc.  A.  P.  j1., 
1882,  p.  417. 

Medical  Properties.  Chinoidine  is  undoubtedly  possessed  of  decided  antiperiodie 
properties,  but  in  these  it  is  inferior  to  the  cinchona  alkaloids.  It  is,  moreover,  much 
more  apt  to  disagree  with  the  stomach,  and  is  uncertain  in  its  dose,  so  that,  notwith- 
standing its  great  cheapness,  it  is  but  rarely  used.  From  thirty  grains  to  a  drachm 
(1*9-3*9  Gm.)  may  be  given  in  the  interparoxysmal  periods  of  an  intermittent,  and 
its  action  closely  watched. 

*  PuriJUd  Ch\no\din9.  The  following  prooees  has  boon  adopted  by  tbe  Dateh  Society  for  the 
Advancement  of  Pharmacy.  Digest  one  part  of  chinoidine  with  two  parts  of  bensol  on  a  water- 
bath.  Poor  off  the  clear  eolation  and  waeh  the  residue  with  one  pait  of  oenidl.  Agitate  the  united 
clear  liqaids  with  a  small  excess  of  dilated  hydrochloric  acid,  allow  the  mixture  to  sabeide,  remore 
the  acid  liqaidi  and  add  solution  of  soda  until  fairly  alkaline.  A  portion  of  the  Blt«red  solution  is 
now  tested  by  adding  a  few  drops  of  concentrated  solution  of  sodinm  hyposulphite ;  if  a  precipitate 
occurs  which  does  not  disappear  on  fVirther  dilution  with  water,  the  solution  has  net  been  eufllciently 
purified ;  then  the  whole  solution  must  be  purified  by  adding  hyposulphite  until  a  peruMaent 
precipitate  is  no  longer  produced.  The  liquid  is  then  heated  on  a  water-bath  mixed  with  aolntioB 
of  soda  in  excess,  the  precipitate  washed  with  water,  and  dried.  (JV.  J?.,  1882,  p.  11.) 

The  objection  to  the  above  process  is,  that  it  is  sometime.'*  difficult  to  entirely  get  rid  of  tbe  odor 
of  benxol.  Dr.  J.  B.  De  Vrg  proposes  the  following  improvement.  One  hundred  parte  of  chinoidino 
are  boiled  daring  ten  minutes  with  a  dilated  solution  of  soda,  with  constant  stirring.  When  eold, 
the  alkaline  liquid  is  poured  off,  and  the  remaining  chinoidine  washed  with  a  little  water.  Three 
hundred  parts  of  water  are  now  added  to  the  washed  chinoidine,  the  whole  heated  to  boiling,  and 
then  mixed  very  slowly  with  the  lea9t  neeeMcuy  quantity  of  nitrie  add  to  obtain  a  homogeaeous 
dark-colored  solution  ,*  great  care  must  be  observed  not  to  add  one  drop  too  much  of  nitric  aeid.  Thm 
still  alkaline  liquid  is  set  aside  for  12  hours  to  separate.  The  upper  layer  is  poured  olT  as  clear  as 
possible,  and  the  lower  layer  washed  with  water  until  a  brownish  black  insoluble  mass  remMUi^ 
which  is  worthless.  The  united  liquids  are  filtered,  water  added,  and  If  turbidity  reralts,  stiU  morw 
water  until  the  addition  ceases  to  produce  cloudiness.  The  liquid  is  then  filtered,  and  an  ezoe«  of 
soda  added,  which  nrecipitatee  the  chinoidine.  This  is  washed  with  water,  and  the  mass  beatciV 
carefully  until  free  from  water.  {Amtr.  Dmg,^  1884,  p.  134.) 
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CHIRATA.   U.S.,  Br.     OUraa. 

"  (^belift  Gfainti.  Orisdnoh.  (Nat.  0*4.  0«ntfinftee».)"  "  The  dried  plant 
Ophelim  Chinta,  OritA. ;  Wai^eh,  Ftant.  astat.  Gentiana  Chtrata,  collected  when 
the  fhiit  begioB  to  fbm."  Sr. 

ChlntlB,  Fr.,-  ChlntK  O. 

Oen.  Ck.  CoroUa  withering,  rotate,  in  Kedyation  twisted  to  the  right ;  with  glan- 
daku:  hollows  protected  hj  a  fringed  scaie  opon  (he  eegmenti.  Antkert  not  diai^iiD)?, 
Stigma*  seoflile.  Qmmdet  conical ;  one-celled,  wiUi  spongy  ptaeenM  upon  the  sntnres. 
Seed*  indefinite,  mnnte.  Lauilqf, 

Ayathote*  Clkrayta.  Don,  Land.  PkSo*.  Mag.  1836,  p.  76. — Gentiana  Chxrayta. 
FlemiDf^  AnnU.  ReteartA.  xL  167.— Opkeiia  Chirata.  GrisebMh.  B.  &  T.  183. 
TIm  dttrayta  or  ehirelta  is  an  anDnn]  j^nt,  about 
three  feet  high,  with  a  branching  root,  and  an  erect, 
■mooth,  round  atem,  branching  into  ao  d^ant  leaQr 

Cicle,  and  fnmiahed  with  opposite,  enbradng, 
leoiate,  very  acute,  enUra,  Bmooth,  three  or  fiT9- 
Dsred  leaves.  The  flowers  are  oumerons,  peduncled, 
jellow,  with  a  fonr-cleft  calyx  having  linear  acute 
oiTiBionB,  the  limb  of  the  corolla  spreading  and 
fimr-rarted,  fonr  stamens,  a  single  style,  and  a  two- 
lolMd  Migma.  The  capsules  are  shorter  than  the 
permanent  calyx  Hnd  corolla.  The  plant  Vi  a  Dative 
of  Nepau],  and  other  parts  of  Northern  India.  The 
whole  of  it  is  gathered  when  the  flowers  b^n  to 
decay.* 

The  dried  plant  is  imported  into  Earope  in  bnndlM, 
eosBsting  mainly  of  the  stems,  with  portions  of  the 
root  attached.  The  stems  oontain  a  yellowish  pith. 
The  drug  is  offioinallj  deecribed  as  a  "  root  neariy 
Btrnple,  i^nt  three  biches  (75  mm.)  long;  sten 
bnached,  neariy  forty  inches  (1  m.)  long,  slightly 
qna^ngolar  above;  leavee  opposite,  sessile,  ovate, 

entire,  five- nerved  ;  flowos  numerous,  small,  with  a        cunM,  tmwnne  moOod. 
fcorlobed  calyx  and  corolla ;  the  whole  plant  smooth, 

pale  brown,  inodorous  and  intensely  bitter."  U.  S  It  imparts  its  virtoes  to  water 
and  aleobol ;  and  they  are  retained  in  the  extract.  Aooording  to  Laasaigne  and 
BoisBel,  the  stems  contain  resin,  a  yellow  bittw  substanoe,  brown  coloring  matter, 
gam,  and  varioos  salts.  Fliickiger  and  Hohn,  who  have  subsequently  examined 
the  stems  and  roots,  have  extracted  Irom  them  safcar,  wax,  chlorophyll,  soft  resin, 
tauin,  an  acid  which  they  name  ophdie,  poeseaeinR  the  fomala  Cj,H„0^  and  a 
peealiar  bitter  substance,  denominated  cKiratvn,  C^H^O,,.  The  acid  is  syrupy, 
odiqMaoeat,  yellowidi  brown,  at  flrst  slightly  soar,  afterwards  mtenaely  bitter.  It 
ia  maUe  is  irtlxt  with  some  tnrbidnees,  probably  owing  to  resin  mixed  with  it,  and 
aompletely  aolnUe  in  aloohol,  or  a  mixture  of  this  with  ether.  It  deoompoees  c^^ 
tain  sahs,  and  fonns  amorphous  compounds  with  acids.  Chiratin  is  a  yellow,  hygro- 
aoqiM  powder,  bvt  feebly  orystallisable,  very  bitter,  sparingly  soluble  in  cold  water, 
BBore  so  in  hot  water,  and  readily  dissolved  by  aloohol  and  ether.  It  is  neutral  to 
teat-p^wr,  and  yields  a  oopious  precipitate  with  tannic  acid.  By  the  action  of  acids, 
flluralin  is  sntaiated  into  opbcJic  add,  and  a  yellowisb  brown,  amorphous  substance, 
bitter,  scaroely  soluble  in  water,  readily  soluble  in  iqtirit,  and  not  reducing  copper 

*!■  tfca  IndlmB  biiur*  tlia  nuna  chintta  i>  applied  to  Vftiioni  drlid  natluunoiu  planlig 
tb«  »M  inportut  of  tbna  ii  the  Ophtlia  arngmtifoKa.  It  jisldi  th<  Paliarie  or  HUi  -^hirttla, 
whi«h  ii  dutiDgafabed  fay  1u  Inferior  blttarUMi,  and  its  rectsngulir,  wingad  eterai,  wboM  aection 
prBaenU  ft  thick  woody  ring  and  k  oantro  Iie»r1j  or  entirely  honow,  wilG  only  trwea  it  phh,  A 
^la«  ohiritft,  wbieb  bu  kIh  (onnd  iLi  «^  lato  tba  London  narksti,  and  TSMmblea  lh»  oV''--' 
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solutions,  as  the  ophelic  acid  does.  Hbhn  gives  it  the  formula  C^ll^O,,  and  names 
it  chiratogenin.  (P.  J,  Tr.,  Aug.  1870,  p.  106.) 

Medical  Properties  and  Uses.  Ghiretta  has  long  been  used  in  India.  It  has 
been  introduced  into  Europe,  and  appears  to  be  highly  esteemed,  but  has  not  been 
employed  to  any  considerable  extent  in  thb  country.  Its  properties  are  those  of  (he 
pure  bitters,  and  probably  do  not  differ  from  those  of  the  other  members  of  the  family 
of  Gentianaceso.  (See  OerUiana,}  Like  these,  in  overdoses  it  nauseates  and  op- 
presses the  stomach.  Some  have  supposed  that,  in  addition  to  its  tonic  properties, 
it  exerts  a  peculiar  influence  over  the  liver,  promoting  the  secretion  of  bile  and  cor- 
recting it  when  deranged,  and  restoring  healtny  evacuations  in  cases  of  habitual  oos- 
tiveness.  It  has  been  used  in  dyspepsia,  and  in  the  debility  of  convalescence,  and 
generally  in  cases  in  which  corroborant  measures  are  indicated.  In  India  it  has 
been  successfully  employed  in  intermittents  and  remittents,  combined  with  the  seeds 
of  OwUandina  BonauceUa.  It  may  be  given  in  powder,  infusion,  tincture,  or  ex- 
tract. The  dose  in  substance  is  twenty  grains  (1*3  Gm.).  A  fluid  extract  may  be 
made  in  the  same  manner  as  that  of  gentian. 

Off.  Prep,  Extractum  Chiratse  Fluidum  ;  Tinctura  Ghiratse. 

Off,  Prep.  Br,  Infusum  Chiratsa ;  Tinctura  Chiratas. 

CHLORAL.   U.S.,  Br.     Chloral.    [Hydrate  of  Odaral'] 

Ca  HCla  O,  H2O  ;  165*!^.  (OHLd'B^L.)  G4  HCls  Os,  2H0 ;  165-2. 

^'  Chloral  should  be  preserved  in  glass-stoppered  bottles,  in  a  cool  and  dark  place.*' 

U,  S.    "  Chloral,  produced  by  the  action  of  dry  chlorine  gas  on  anhydrous  idoohol, 

purified  by  treatment,  first  with  sulphuric  acid  and  afterwards  with  a  small  quantity 

of  lime,  and  finally  converted  into  hydrous  chloral  by  the  addition  of  water.     Br, 

Chloral  Hydras,  Br,  Hydrona  Chloral ;  Chloralum  Hydratnm  CrjBtaUisatam,  P.O.;  Hydrmtede 
Chloral,  Fr,;  Chloral  Hydrat,  G. 

In  adopting  the  name  chloral  to  designate  the  hydrate  of  chloral,  the  U.  S.  Phar- 
macopoeia has  unfortunately  perpetuated  an  inaccuracy  which  neither  the  English, 
the  Germans,  nor  the  French  follow  in  their  usage,  the  term  hydrate  being  always 
employed  as  it  should  be.  The  fact  that  water  is  absolutely  necessary  to  allow  of  the 
crystallization  of  the  preparation,  and  to  give  it  medicinal  character,  should  be  rec- 
ognized in  the  name.  As  custom  has  sanctioned  the  usage  here  in  the  preseDt 
article,  whenever  the  term  chloral  is  used,  the  hydrate  is  intended ;  and  whenever 
the  uncombined  substance  is  referred  to,  it  is  designated  anhydrous  dUoral, 

Perhaps  no  medicine  has  come  so  rapidly  into  extensive  use  as  that  now  under 
consideration.  Though  discovered  by  Liebig  so  long  since  as  1832,  and  afierwaxds 
investigated  by  Dumas,  who  determined  its  chemical  formula,  it  was  not  until  1869 
that  its  remedial  properties  were  first  made  known  by  their  discoverer,  Dr.  Otto 
Liebreich,  of  Berlin ;  in  1878  the  consumption  of  chloral  was  estimated  at  one  ton 
daily  in  England  and  America  alone. 

Anhydrous  Chloral.  In  preparing  anhydrous  chloral,  the  simple  method  (Nriginally 
employed  by  Liebig,  of  acting  directly  on  alcohol  by  chlorine,  is  generally  predTerrddy 
even,  we  believe,  by  the  larger  manufacturers ;  though  a  more  complex  proceeding 
has  been  suggested  by  St»deler,  of  distilling  together  proximate  v^etable  prindplesi 
as  fecula,  sugar,  etc.,  with  black  oxide  of  manganese  and  hydrochloric  acid,  wb^dij 
the  chlorine  acts  in  statu  nascendi.     The  following  details  of  the  manufiu^ture  of 
chloral  hydrate  as  carried  out  on  a  commercial  scale  have  been  supplied  by  £L 
Sobering,  of  Berlin,  who  has  been  for  some  years  the  largest  manufacturer  of  it. 
Absolute  alcohol  in  lots  of  50  pounds  is  placed  in  large  glass  flasks  and  saturated 
with  chlorine,  which  is  passed  in  a  continuous  stream  for  6  to  8  weeks.    The  chlorine 
is  led  into  cold  alcohol  at  first,  and  when  no  more  is  absorbed,  the  alcohol  b  heated 
at  first  gently  and  then  to  60^  C.  (140^  F.).    When  saturated,  the  mixture  formed 
is  agitated  with  sulphuric  acid  at  a  temperature  of  60^  C.  (140^  F.)  for  sevemf 
hours,  during  which  time  most  of  the  hydrochloric  acid  escapes.     The  separated 
chloral  is  then  rectified  over  calcium  carbonate.    The  pure  chloral  so  obtained  is  then 
mixed  in  glass  flasks  with  the  necessary  amount  of  water,  and  the  resulting  hjdrmie 
either  cast  into  cakes  or  purified  by  crystallization.    As  solvents  for  Uiis^nrpoae 
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certaiD  of  flie  ude  prodaots  of  ibe  chloral  maQofaotare  after  being  purified  and 
Kdified,  are  used,  for  instanoe,  etbjleo  and  etbyliden  cblorides.  Or  in  their  absence 
cfaloroforiB  is  used ;  peUolemn  beniin,  and  bisulphide  of  carbon  have  also  been 
reeoiDiiiended.  (See  also  A.  J.  Rj  1873,  p.  413.)*  According  to  Gerbardt,  the 
fennula  of  anhydrous  chloral  is  CsClgHO ;  in  other  words,  aldehjd  C,H^O,  in  which 
3  atoms  of  hydrogen  hare  been  replaced  by  3  atoms  of  chlorine.  The  alcohol 
G,H,0  may  be  supposed  to  give  up  2  atoms  of  its  hydrogen  to  form  aldehyd,  which 
ezebanges  3  of  its  atoms  of  hydrogen  for  3  atoms  of  the  chlorine,  the  hydrogen 
fonuing  hydrochloric  acid  with  3  other  atoms  of  the  chlorine.  The  name  of  chloral 
was  derived  from  the  cA^rine  and  o^oohol  from  which  it  ia  formed.  The  anhydrous 
otikanl  thus  formed  is  a  colorless  liquid,  of  penetrating  disagreeable  odcur,  of  little 
taste,  of  the  sp.  gr.  1-502,  and  boUing  at  94"^  C.  (201-2<'  F.).  It  is  soluble  in  ether 
or  ^loro&rm  without  change. 

Metorehiaral.  By  continued  contact  of  anhydrous  chloral  and  concentrated  sul- 
nhurie  acid,  a  change  is  effected  in  the  chloral,  by  which  it  becomes  a  solid  insolu- 
Ue  in  water,  which  is  designated  as  intoluble  chhral,  or  meia-cMoraL  It  is  taste- 
kss,  of  a  white  color  resemblmg  poroelain,  and  insoluble  b  alcohd  and  ether.  Its 
fi>nDula  is  C^^^LO,,  being  fonned  by  the  union  of  three  molecules  of  chloral 
It  is  stated  that  when  perrectly  pure,  chloral  does  not  become  polymerised; ;  the 
change  is  also  said  to  be  prevented  by  the  addition  of  a  little  chloroform.  When 
heated  to  180"  C,  metaohloral  distils  with  reversion  to  liquid  chloral  (Allen,  Gom. 
Or^,  AnahftUf  2d  ed.,  L  p.  171.) 

AloohokU^  of  CMoraL  A  compound  obtained  by  M.  Aousnn,  which  he  announced 
as  pure  hydrate  of  chloral,  was  found  by  M.  Personne  to  contain  no  water,  but  to  be 
in  fiust  a  compound  of  alcohol  and  chloral,  and  is  now  known  by  the  name  of  alco* 
hoiaU  of  chloral^  C,HCl,0,0^sO.  It  results  directly  from  the  action  of  absolute 
alodiol  00  anhydrous  chloral,  and  is  now  known  to  be  formed  as  a  stage  in  the 
UMmafitetore  of  chloral  from  alcohol  As  it  is  very  likely  to  be  confounded  with 
ohiond  hydrate,  the  following  points  of  difference  should  be  noted.  It  forms  white 
crystals  melting  at  46''  G.  (lU-S^"  F.),  and  boik  at  113-5''  C.  (236''  F.),  while  chlo- 
iml  hydrate  cryatala  melt  at  48''-49^  C.  (118.4°-120-2''  F.),  and  boU  at  97*5<'  G. 
(207^  F.) ;  chloral  alcoholate  melts  without  complete  solution  when  warmed  with 
two  volumes  of  water,  and,  on  cooling,  congeals  below  the  surface  of  the  water,  while- 
chloral  hydrate  is  soluble  in  one  and  one-half  times  its  weiebt  of  water ;  chloral 
alcoholate,  gently  heated  with  nitric  acid  of  1-2  sp.  gr.,  is  violently  attacked,  while 
dJoral  hydrate  is  scarcely  acted  on ;  chloral-alcoholate,  heated  on  platinum  foil,, 
ioflaaies  readily,  while  chloral  hydrate  scarcely  bums.  (Allen,  Commerc  Org* 
Amafysis^  2d  ed.,  i.  p.  172.) 

The  three  forms  of  chloral,  the  anhydrouiy  the  polymeric  meta-chlordl,  and  the* 
t^eoholate^  described  ahove,  have  been  more  or  less  introduced  into  the  Europeaa 
maricets,  and  have  required  some  notice  to  prevent  them  from  being  confounded  with 
the  hydrate,  which  is  alone  officinal.  The  following  observations  will  be  confined 
to  this  oomponnd ;  and  the  reader  will  note  that  whether  the  simple  term  chloral, 
or  the  exact  designation,  hydrate  of  chloral,  is  used,  the  same  substance  is  intended. 

Breperiies  of  Hydrate  of  Chloral,  or  Chloral*  U.  S,  This  results  from  simply 
Mtzing  anhydrous  chloral  with  water.  Adcular  crystals  soon  form,  which  consist 
of  a  moleeale  each  of  the  chloral  and  water,  constituting  hydrate  of  chloral,  or 
eiieiiial  chloral  As  employed  in  the  United  States,  this  comes,  we  believe,  exclu- 
sively from  Europe,  and  chiefly  from  Germany,  with  the  exception  of  that  produced 
by  Br.  E.  R.  Squibb,  of  Brooklyn.  It  occurs  in  commerce  mainly  in  two  forms, 
in  distinct  crystals,  which  is  the  officinal  form,  or  in  crystalline  plates,  about  three 
lines  in  thickness,  broken  into  small,  irregular,  angular  pieces,  so  as  to  be  readily 
iaifcrodueed  into  broad-mouthed  bottles.  These  pieces,  while  retaining  their  tabular 
form,  are  somewhat  translucent,  but  usually  covered  with  a  white  powder,  which 
aonewfaat  conceals  that  property.  This  is  the  more  common  form  and  the  cheaper ; 
bot  the  crystals  are  to  be  preferred,  as  their  purity  may  be  relied  on.    Ghloral  is 

•  Page  ttirtflt  tb«tala?g«r  yield  of  ohloral  will  be  obtained  if  the  sloohol  used  in  its  pre|>arfttioa 
be  traated  ftnt  with  6  per  oent.  of  ferrio  ohloride  or  tbaniam  ohloride.  (Amtr.  Drug.,  i886|  p.  44.) 
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white,  of  a  peculiar  pnngent  odor,  and  an  acrid  pangent  taste,  eepeeiallj  affecttng 
the  velum  pendulum.  The  odor  has  been  compared  to  that  of  an  oTer-ripe  meloiL 
Exposed  to  the  air  it  very  slowly  volatilizes,  and,  like  camphor,  when  enclosed  in  a 
bottle,  covers  the  interior  surface  with  numerous  minute  ciystallizations.  The  boil- 
ing point  of.  the  pure  crystals,  obtained  from  their  solution  in  bisulphide  of  carbon, 
is  97-5''  C.  (207"^  F.).  If  the  boiling  point  be  under  95""  0.,  it  indicates  an  under- 
hydrated  preparation ;  if  above  98^  G.,  an  over-hydrated  one.  (R  R.  Squibb.) 
The  pure  hydrate  does  not  take  fire  when  heated  in  a  spoon,  but  evaporates  without 
residue.  With  the  aid  of  heat,  its  solution  may  be  effected  readily  in  chloroform ; 
and  the  solution,  on  cooling,  deposits  it  in  beautiful  crystals,  which  are  generally 
needle-shaped ;  but,  when  deposited  from  bisulphide  of  carbon,  they  are  prisms. 
The  watery  solution  is  prone  to  decomposition,  which  is  ultimately  attended  with  the 
development  of  algao.  Chloral  should  not,  therefore,  be  kept  long  in  this  state. 
(Dr.  E.  Labb^,  Arch.  G4n.,  Sept.  1870,  p.  31.)  In  its  relation  to  acids  and  alka- 
lies it  is  neutral,  or,  according  to  E.  Sobering,  slightly  acid  when  perfectly  pure. 
When  equal  parts  of  chloral  in  crystals  and  of  camphor  in  small  fragments  are 
shaken  together  in  a  bottle,  and  allowed  to  stand,  they  liquefy,  forming  a  dear  solu- 
tion. When  chloral  and  sulphuric  acid  are  mixed,  the  temperature  is  greatly  re- 
duced. A  solution  of  chloral  hydrate  dissolves  morphine,  quinine,  and  most  of 
the  v^etable  alkaloids.  (R.  F.  Fairthome,  A,  J.  P.,  Oct  1871,  p.  447.)  When 
ammonium  sulphide  is  added  to  an  aqueous  solution  of  chloral  hydrate,  the  mix- 
ture rapidly  turns  yellow,  and,  after  passing  through  several  shades  of  color,  finally 
becomes  dark  brown.  From  thb  liquid  diluted  sulphuric  acid  throws  down  a 
bulky  brown  precipitate.  This,  purified  from  precipitated  sulphur  and  dried,  is  a 
light  brown  powder  of  the  composition  C^H^^S^^N^O^.  Hydrogen  sulphide  gas 
forms  a  sulphydrate  by  its  action  on  chloral.  These  reactions  are  important,  aa  the 
detection  of  metallic  poisons  in  toxicological  cases  by  hydrogen  sulphide  has  been 
complicated  by  the  presence  of  chloral  hydrate.  A  still  more  important  chemical 
reaction  of  chloral  is  that  which  takes  place  when  the  hydrate,  or  either  of  its  other 
forms,  is  placed  under  the  influence  of  an  alkali.  Chloroform  is  developed,  and 
along  with  it  a  formate  of  the  alkali  employed.  Thus,  in  a  strong  solution  of  po- 
tassa,  put  a  pinch  of  powdered  chloral,  and  almost  instantly  the  odor  of  ohloroform 
becomes  sensible,  and  some  oil-like  globules  of  chloroform  are  visible  at  the  bottom 
of  the  vessel.     The  reaction  is  as  follows : 

C,HC1,0,H,0  +      KOH      =  CHCI,    +    CHO.OK    +  H,0. 

OhlonU  h jdrmte         potawiiiin  hydrate      chloroform  potMrinm  fomuite  ^ritar 

This  relation  of  chloral  to  chloroform  would  serve  as  a  ready  test  of  the  fonaety 
and  may  be  used  also  to  determine  its  quality ;  for  pure  hydrate  of  chloral  ought  bj 
calculation  to  yield  76*35  per  cent  of  chloroform,  and  the  best  known  yields,  aoooird- 
ing  to  the  table  of  Mason,  71*5  (72*20  Selden)  per  cent    If,  therefore,  the  product 
of  chloroform  should  fall  much  below  the  latter  percentage,  the  parcel  acted  on  k 
probably  impure.  For  other  methods  of  assaying  chloral  hydrate,  see  Allen,  Cbm.  Ory. 
AnalynSf  i.  pp.  174  and  175.  When  blood  iB  agitated  with  chloral,  it  produces  the  same 
change,  and  the  smell  of  chloroform  becomes  sensible  af^r  a  time ;  and  Richardson  wms 
able  to  collect  a  certain  quantity  by  distillation.  (LabbieA  Important  pathological  in- 
ferences have  been  drawn  from  this  result     The  following  tests  of  puri^  are  giiraa 
in  the  U.  S.  Pharmacopoeia.  '^  Separate,  rhomboidal,  colorless,  and  transparmtovja- 
tals,  slowly  evaporating  when  exposed  to  the  air,  having  an  aromatic,  penetntiiigp 
and  slightly  acrid  odor,  a  bitterish,  caustic  taste,  and  a  neutral  reaction.     Freely 
soluble  in  water,  alcohol,  or  ether;  also  soluble  in  four  parts  of  chloroform,  in 
glycerin,  benzol,  benzin,  disulphide  of  carbon,  fixed  or  volatile  oils.    It  liqa<^eB 
when  mixed  with  carbolic  acid  or  with  camphor.   Its  aqueous  solution  soon  aoqalreB 
an  acid  reaction,  but  its  alcoholic  solution  remains  neutand.  At  about  58^  0.  (136^ 
F.),  it  melts  to  a  clear  liquid  of  sp.  gr.  1*575,  which  solidifies  to  a  oiystalline  maaa 
at  a  temperature  between  35^  and  50"*  0.  (95''  and  122<'  F.).     At  about  78^  & 
(172°  F.)  it  b^ns  to  yield  vapors  of  water  and  of  anhydrous  chloral,  and  it  boib 
at  95''  C.  (203<'  F.).    When  dissolved  in  water  and  treated,  while  hot,  with  eola- 
tion of  potassa  or  of  soda,  or  with  water  of  ammonia,  a  vaporous,  milky  mixteve 
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of  ehlorofbnn  is  obtained,  with  a  formate  in  solution.  If  the  addition  of  the  water 
of  ammonia  be  made  in  a  test-tube,  after  adding  a  few  drops  of  test-solution  of  ni- 
trate of  silver,  a  silver  mirror  will  be  obtained  upon  the  glass.  An  aqueous  solu- 
tion, treated  with  test^olution  of  sulphide  of  ammonium,  gives  a  reddish-brown 
precipitate.  ^  Chloral  should  be  dry,  and  should  not  readily  attract  moisture  in  ordi- 
narily  diy  air  ;'*'  when  dissolved  in  diluted  aleoh(rf  it  should  not  redden  blue  litmus 
paper  (abs.  of  adds),  nor  be  precipitated  upon  addition  of  a  few  drops  of  nitric 
add,  and  of  test-solution  of  nitrate  of  silver  (abs.  of  hydrochloric  add).  Warmed 
in  ooDtaet  with  an  equal  volume  of  sulphuric  acid,  it  liquefies,  but  should  not 
blacken ;  and,  when  vaporised  by  heat,  no  residue  should  remain.  It  should  not 
dissolve  in  less  than  4  times  its  weight  of  chloroform  at  15^  C.  (59^  F.),  (difference 
from  aleoholate).  A  portion,  in  a  test-tube,  containing  a  fragment  of  broken  glass, 
held  in  water  neariy  boiling  should  boil  at  about  97''  C.  (206*6''  F.)  (difference 
from  aleoholate,  which  boils  at  115^  C.  (239^  F.),  and  evidence  of  due  hydration). 
If  1  Gm.  be  dissolved  in  2  C.c.  of  distilled  water,  the  eolution  warmed,  and  about 
8  Cc  (or  a  slight  excess)  of  solution  of  potassa  added,  the  mixture  filtered  clear 
through  wet  filter  paper,  and  the  filtrate  treated  with  test>«olution  of  iodine  until 
it  is  yellowish,  no  yellow,  crystalline  predpitate  (iodoform)  should  appear,  even 
after  standing  half  an  hour  (abs.  of  aleoholate  of  chloral).'*  (^  S. 

Kedical  Properties  and  ITses.  When  chloral  is  ingested  in  full  therapeutic 
dose  (from  15  to  30  grains),  it  produces  in  from  ten  minutes  to>  half  an  hour  a  quiet, 
pkdd  sleep,  which  usually  continues  about  three  hours,  whea  it  ceases,  generally 
without  any  unpleasant  symptom  during  its  progress,  or  after  lis  termination.  In  some 
instances  the  onlinary  doses  fail  to  cause  sleep,  and  in  others  th&  sleep  is  attended  with 
dreams  and  halludnations,  and  followed  by  unpleasant  symptoms,  like  those  which 
often  succeed  other  hypnotics,  especially  opium ;  such  as  nausea,  headache,  unpleasant 
nervous  disorder,  etc  These  diversities  may  be  ascribed  in  part  to  peculiarity  of 
constitution ;  but  moro  frequently,  in  all  probability,  they  are  owing  to  morbid  con- 
ditions existing  at  the  time,  which  oppose  themselves  to  the  proper  action  of  the  choral. 
In  ao  individual  in  health  chloral  will  probably  almost  always  induce  a  calm  sleep, 
differing  little  from  the  natural.  Moreover,  these  unpleasant  symptoms  are  now 
much  more  rarely  produced  than  formerly,  and  there  can  be  but  little  doubt  that 
tbey  have  often  been  due  to  impurities  in  the  drug.  The  pulse  is  in  this  degree  of 
action  not  affected,  or  is  rendered  a  little  slower;  the  pupil  is  contracted,  but  be- 
comes normal  so  soon  as  the  subject  is  awakened ;  the  respiration  is  deep,  full,  and 
r^ular.  When  larger  amounts  are  given,  the  ^ep  is  much  deeper,  and  may  pass 
into  profound  coma ;  the  respirations  fall  in  number ;  the  pulse  b  weakened  and 
rendered  slower,  but  may  become  rapid  and  irregular  if  the  dose  has  been  toxic ; 
the  temperature  is  reduced  ;  the  muscular  system  is  relaxed,  and  both  sensibility 
and  reflex  action  are  diminished.  If  a  fatal  dose  has  been  given,  all  these  symptoms 
are  intensified :  with  coma,  intense  muscular  relaxation,  weak,  thready  pulse,  and  a 
pupil  oontracted  at  first,  but  afterwards  dilated,  the  victim  gradually  sinks  into  death, 
paralysed  and  ansesthetic  The  immediate  cause  of  death  is  generally  a  paralytic 
amst  of  respiration ;  but  in  many  eases  there  appears  to  be  a  simultaneous  arrest 
of  the  cardiac  action,  and  it  is  very  possible  that  fatal  syncope  may  at  times  occur. 
At  post-mortem  examination,  congestion  of  the  meninges  and  substance  of  the  brain 
and  cord,  and  of  the  lungs,  is  commonly  found.  The  blood  is  thought  by  Richard- 
son {Med,  Times  and  Gaz.,  Sept.  4, 1870)  to  coagulate  less  firmly  than  normal. 

After  the  brain  the  motor  tract  of  the  spinal  cord,  including  the  respiratory  centre, 
is  most  sensitive  to  the  action  of  chloral.  The  loss  of  voluntary  muscular  power 
and  the  lessening  of  reflex  activity  which  the  drug  produces,  are  the  result  of  this 
spinal  influence.  Upon  the  sensory  tract  of  the  cord  chloral  acts  with  much  less 
vigor,  while  the  nerves  and  muscles  practically  escape  its  influence.    Of  course  any 

*  M.  Goerin  adds  his  testimony  to  the  necessity  for  only  dispensing  chloral  hydrate  which  has 
heeo  nerystallised  and  which  is  in  the  form  of  distinct  crystals.  He  examined  many  samples, 
and  found  aeidity  in  the  eake  variety,  dne,  as  he  believes,  to  the  formation  of  hydrochloric  and 
Jbrmie  amds,  produced  by  the  action  of  water  retained  in  the  cake  during  the  manufacture,  an  J  this 
remaining  in  contact  with  tut  oopfused  mass  of  crystals  excites  decomposition.  {Archiv  d,  Pharni^ 
1886^  p.  368.) 
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agent  whioh  prodiioes  deep  in  some  measure  relieves  pain,  bat  the  ansestiietio  in- 
fluence of  chloral  is  far  firom  pronounced,  and  often  patients  on  waking  will  com- 
plain bitterly  of  pain  suffered  during  sleep. 

The  physiological  action  of  chloral  may  be  summed  up  as  follows.  Upon  the 
cerebrum  it  acts  as  a  most  powerful  and  certain  hypnotic ;  in  full  doses  it  acta  as  an 
intense  depressant  upon  the  centres  at  the  base  of  the  brain,  and  upon  the  spinal 
cord,  causing  slowing  and  weakness  of  the  heart's  action,  probably  vaso-motor  paral- 
yus,  slowing  of  the  respiration,  aud  muscular  weakness,  lessening  of  reflex  actiYity, 
with  a  certain  amount  of  ansdsthesia ;  in  fatal  doses  it  causes  death  generally  by 
arresting  respiration  through  paralysis  of  the  nerye-centres,  and  finally  stopping  the 
heart  in  diastole.  Its  action  in  very  small  doses  is  uncertain,  but  there  is  coosidor- 
able  evidence  to  indicate  that  it  irritates  or  stimulates  the  spinal  and  the  cardiac,  and 
even  the  vaso-motor,  centres.  On  the  vagi  and  on  the  motor  nerve  trunks  it  has  no 
marked  influence.  Clinical  experience  indicates  that  chloral  acts  as  a  depresBant  to 
the  heart-muscle ;  although  some  authorities  believe  the  influence  of  the  drug  upon 
the  heart  is  not  direct,  but  exerted  through  the  nerve-centres.  Chloral  has  little 
effect  on  the  secretions,  though  it  is  said  somewhat  to  increase  the  secretion  of  urine. 
In  man,  it  is  stated  by  Bouchut  that,  in  accordance  with  his  observations,  this  secre- 
tion is  not  only  increased,  but  has  been  found  also  augumented  in  density ;  at  the 
same  time  reducing  the  cupro-potassio  liquor,  and  rendered  brown  by  potaasa  or 
subnitrate  of  bismuth ;  as  if  a  temporary  glycosuria  were  produced.  Formie  add 
has  never  been  found  in  the  urine  as  a  result  of  the  taking  of  chloraL  {Arch. 
G4n,,  Sept.  1870,  p.  346.) 

Action  a$  Chloral.  The  conversion  of  chloral  by  alkalies  in  solution  into  ohloro- 
form  and  formic  acid  first  suggested  its  use  in  medicine  to  Liebreich  (  Wtener  Medi- 
zmische  Wochenschrift^  August,  1869)  ;  and  the  theory  that  its  action  is  really  due 
to  chloroform  generated  by  the  alkalinity  of  the  blood  has  been  received  with  flivcr 
by  Personne  and  other  writers,  but  there  are  very  many  facts  which  militate  against 
the  truth  of  this  supposition.  Thus  chloroform  cannot  be  detected  either  in  the 
blood,  breath,  or  excretions  of  chloralised  animals,  although  chloroform  at  once  mani- 
fests itself  when  it  is  admiuistered,  and  in  the  so-called  "  salt  frogs"  of  Cohnheim, 
after  substitution  of  warm  salt  water  for  the  blood  of  the  animal,  chlond  acts  as 
upon  the  normal  batrachian. 

Chloral,  especially  when  used  continuously,  is  said  to  produce  in  some  individuals 
serious  disturbances.  Such  are  vaso-motor  paralysis,  transient  skin  neurosis,  acute 
purpura,  and  great  prostration  of  the  heart's  action,  sometimes  amounting  to 
paralvsb  of  that  organ ;  and  sometimes  ending  fatally,  even  though  the  doees  of 
the  chloral  used  were  within  the  limits  ordinarily  deemed  safe.  For  a  full  disona- 
sion  of  these  phenomena,  see  H.  C.  Wood's  Therapeutics.  Dr.  Hawkes,  though  a 
strong  advocate  for  the  use  of  chloral,  has  found  it  repeatedly  prgndidal  in  the 
general  paralysis  of  mania  and  in  elderly  persons  with  feeble  circulation  and  im- 
paired nutrition.  There  can  be  no  doubt  that  great  caution  should  be  practised  in 
administering  the  drug  when  the  heart  is  very  weak,  or  the  general  powoa  much 
enfeebled.  Dr.  Jolly  relates  two  cases  in  which  5  grammes  (about  76  grains),  given 
every  night,  caused  death,  in  one  case  after  the  fifth  dose,  and,  in  the  second,  afUr 
the  thirteenth,  without  abnormal  symptoms  until  after  the  last  doee,  when  the  action 
of  the  heart  and  respiration  suddenly  ceased,  and  the  patient  died.  (New  York 
Med.  Joum.,  Nov.  1872.)  These  cases  would  appear  to  justify  the  statement  that 
there  is  a  possible  cumulative  action  of  the  drug.  Although  480  grains  have 
been  recovered  from.  Dr.  Fuller  has  recorded  a  case  in  which  a  single  dose  of  thirty 
grains  proved  fatal  in  a  young  ladv,  and  two  others  in  which  the  same  <piantity 
caused  alarming  symptoms  in  simihir  circumstances ;  so  that  the  highest  doee  to 
begin  with  in  ordinaiy  diseases,  especially  in  delicate  women,  should  not  exceed 
twenty  grains.  In  poisoning  by  chloral,  if  the  case  be  seen  early,  the  stomach 
should  be  thoroughly  evacuated  by  an  emetic  or  the  stomach-pump,  and  the  system 
afterwards  supported  by  cardiac  and  respiratory  stimulants,  as  milk  punch,  carbonate 
of  ammonium,  etc.  Atropine,  digitalis,  and  strychnine  should  be  administered  firedj, 
and  the  same  general  measures  taken  to  sustain  the  respiration  as  are  usually  prao- 
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tased  in  opimn  poiaoDing.  Atropine  is  undonbtedly  of  value  when  there  is  failare 
of  respiration,  and  care  should  always  be  taken  to  maintain  the  bodily  temperature. 
Artificial  respiration  should  be  practised  when  necessary.  Care  also  should  be  ez- 
enased  to  maintain  the  bodily  temperature  by  external  heat  Dr.  Liebreich  recom- 
mends stryehnine  as  an  antidote ;  having  found  that  poisonous  nloses  of  the  two 
suhrtanoes,  introduced  into  the  same  animal,  neutralise  each  other's  operation,  and 
no  serious  effect  ensues. 

From  what  has  been  said  it  will  be  readily  perceived  that  the  two  great  indica- 
tions for  this  remedy  are  to  procure  sleep  and  to  relax  spasm.  In  pure  nervous  in- 
somnia, and  in  the  same  affection  attendant  on  other  diseases,  as  in  acute  fevers, 
active  congestion  of  the  brain,  cerebral  inflammation,  mania,  delirium  tremens,  etc., 
it  is  superior  to  opium;  fifteen  to  twenty  or  twenty-five  grains  (1-1*3  or  1*565 
Om.)  are  generally  sufficient  for  a  commencing  dose,  to  be  repeated  in  half  the  quan- 
tity m  an  hour,  if  the  first  dose  fail.  The  sleep  is  usually  calm  and  undisturbed 
for  three  or  four  hours,  and  may  be  renewed,  if  required,  by  the  repetition  of  the 
dose.  When  the  sleeplessness  is  due  to  pain,  opium  b  much  more  effective  than 
chloral.  The  combination  of  chloral  and  morphia  is  often  very  useftil  in  procuring 
sleep  for  the  suffering.  As  an  ansBsthettc,  chloral  should  never  be  employed ;  the 
intravenous  use  of  it  as  practised  to  some  extent  in  France  is  most  dangerous  and 
absolutely  unjustifiable.  In  spasmodic  affections  chloral  is  one  of  the  most  powerful 
remeiyes  KUQwn^  In  tetanus  and  in  strychnine  poisoning  it  is  singularly  useftil,  but 
must  be  given  in  veiy  lai^  doses.  In  hysteria,  severe  chorea,  and  other  functional 
or  spinal  convulsions,  it  is  no  less  efficient.  In  epilepsy  and  other  forms  of  cerebral 
oonvnkions  chloral  is  of  less  service,  although  it  is  frequently  employed  with  benefit 
in  puerperal  convulsions.  In  local  spasms  it  is  oft^n  of  service,  and  has  been  used 
with  suoeess  in  strangulated  hernia,  spasm  of  the  glotds,  spasmodic  croup,  asthma, 
hioooo^,  and  even  in  incontinence  of  urine.  Chloral  is  possessed  of  very  decided 
antiseptie  properties ;  a  solution  of  the  strength  of  30  grains  to  the  ounce  will  pre- 
serve animal  tissues  for  a  long  time.  Locally  applied,  chloral  is  stimulating  and  anti- 
septic, and  may  occasionally  be  used  with  very  good  results  in  the  treatment  of  foul 
sores,  irritable  ulcers,  etc.,  which  need  stimulation.  The  solution  may  vary  from  five 
to  thirtj-one  grains  to  the  ounce,  according  to  the  exigencies  of  the  case.  Dr.  A.  M. 
Fsuntleroy  states  that  if  powdered  chloral  be  sprinkled  on  adhesive  plaster  and  the 
whole  heated  sufficiently  to  adhere  to  the  skin,  and  applied  whilst  warm,  there  is  pro- 
duced an  increasing  burning,  and  in  about  ten  minutes  a  blister  is  formed. 

Fharmaceuticid  Preparations.  Chloral  is  best  administered  in  solution  with 
syrup  of  orange  flowers,  or  in  simple  solution.  The  French  sometimes  employ 
ddcfral  cream,  made  of  chloral  hydrate  5  parts,  water  15  parts,  white  sugar  finely 
powdered  100  parts,  flavored  with  mint,  orange,  or  vanilla.  One  grain  of  chloral 
IS  eontained  in  24  grains  of  the  cream,  and  a  teaspoonful  is  equivalent  to  about  3 
gmine  of  chloral.  This  preparation  keeps  well,  and  the  dose  may  be  dissolved  in  a 
little  water.  Chtoral  liniment  may  be  made  by  dissolving  6  parts  of  chloral  in  30  parts 
oil  of  sweet  almonds.  Chloral  ointment,  6  parts  chlond,  3  parts  white  wax,  27  parts 
lard ;  the  lard  and  wax  are  melted  at  a  gentle  heat,  the  chloral  added  in  powder 
and  dissolved.  (See  Chloral  Camphoratum,  Part  II.)  C hloral plaster,  to  produce 
eounter-inritant  ^ects,  is  prepared  by  spreading  powdered  chloral  on  Burgundy  pitch 
plaster. 

CHLOROFORMUM    PURIFICATUM,  U.  8.    F^nfied  Chloroform. 

CHCb;  n0*2.  (fJHIid-B^FOB'nCM  PU-R{.F|-GA'Tt}K.)  Cs  HCIs:  119*2. 

Chlorofommm,  Br,;  Chloroformlum,  P.O,;  Formyliim  Triohloratmn ;  Chloroforme  pur,  FV.; 
fimaes  Chloroform,  O, 

^  Commercial  Chloroform,  ttgx>  hundred  parts  [or  seventy  fluidounces]  ;  Sulphuric 
Acid,  forty  parts  [or  eleven  and  a  half  fluidounces] ;  Carbonate  of  Sodium,  ten 
parts  [or  five  ounces  av.] ;  lame,  in  coarse  powder,  om  part  [or  half  an  ounce  av.]  ; 
Alcohol,  two  parts  [or  two  and  a  quarter  fluidounces]  ;  Water,  twenty  parts  [or  ten 
fluidounces].  Add  the  Acid  to  the  Chloroform  and  shake  them  together,  occasion- 
ally, during  twenty-four  hours.     Separate  the  lighter  liquid  and  add  to  it  the  Car- 
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bonate  of  Sodiuin  pieviouBly  dissolved  in  the  water.  Agitate  the  mixture  thofw 
oughly  for  half  an  hour  and  set  it  aside ;  then  separate  the  Chloroform  from  the 
supernatant  layer,  mix  it  with  the  Alcohol,  transfer  it  to  a  dry  retort,  add  the  lime, 
and,  taking  care  that  the  temperature  in  the  retort  does  not  rise  above  67*2^  G.  (153^ 
F.),  distil,  by  means  of  a  water-bath,  into  a  well-cooled  receiver,  until  the  residue  in 
the  retort  is  reduced  to  two  parts  [or  six  fluidrachms].  Keep  the  product  in  glass- 
stoppered  bottles,  in  a  cool  and  dark  place."  U,  S, 

"  Take  of  Chlorinated  Lime  ten  pounds  [avoirdupois] ;  Rectified  Spirit  thirty 
fiuidounees  [Imperial  measure]  ;  Slaked  lime  a  sufficiency;  Water  three  goUom 
[Imp.  meas.]  ;  Sulphuric  Acid  a  sufficiency;  Chloride  of  Calcium,  in  small  frag- 
ments, ttoo  ounces  [av.] ;  Quick  Lime  half  an  ounce  ;  Dbtilled  Water  nine  fluidowMxs 
[Imp.  meas.] ;  Ethylic  Alcohol  a  svfficiency.  Place  the  Water  and  the  Spirit  in 
a  capacious  still,  and  raise  the  mixture  to  the  temperature  of  100^  F.  ^37^-8  C). 
Add  the  Chlorinated  Lime  and  five  pounds  [av.]  of  the  Slaked  Lime,  mixing  thor- 
oughly. Connect  the  still  with  a  condensing  worm  encompassed  by  cold  water,  and 
terminating  in  a  narrow-necked  receiver ;  and  apply  heat  so  as  to  cause  distillation, 
taking  care  to  withdraw  the  fire  the  moment  that  the  process  is  well  established. 
When  the  distilled  product  measures  fifty  ounces,  the  receiver  is  to  be  withdrawn. 
Pour  its  contents  into  a  gallon  [Imp.  meas.]  bottle  half  filled  with  Water,  mix  well 
by  shaking,  and  set  at  rest  for  a  few  minutes,  when  the  mixture  will  separate  into 
two  strata  of  different  densities.  Let  the  lower  stratum,  which  constitutes  crude 
chloroform,  be  washed  by  agitating  it  in  a  bottle  with  three  [fluid]ounce8  of  the  Dis- 
tilled Water.  Allow  the  Chloroform  to  subside,  withdraw  the  water,  and  repeat  the 
washing  with  the  rest  of  the  Distilled  Water,  in  successive  quantities  of  three  [fluid]- 
ounces  at  a  time.  Agitate  the  washed  Chloroform  for  five  minutes  in  a  bottle  with 
an  equal  volume  of  pure  Sulphuric  Add,  allow  the  mixture  to  settle,  and  transfer  the 
upper  stratum  of  liquid  to  a  bottle  containing  a  little  alkaline  water.  After  agita- 
tion transfer  the  chloroform  to  a  dry  bottle  containing  the  Chloride  of  Calcium  mixed 
with  half  an  ounce  of  Quick  lime.  Mix  well  by  agitation.  After  the  lapse  of  an 
hour  decant  the  chloroform  into  a  flask,  connect  the  flask  with  a  Liebig's  condenser, 
and  distil  over  the  Pure  Chloroform  by  means  of  a  water-bath.  Add  one  per  cent, 
by  weight  of  Ethylic  Alcohol.  Preserve  the  product  in  a  cool  place,  in  a  bottle 
furnished  with  an  accurately  ground  stopper. 

'*  The  lighter  liquid  which  floats  on  the  Crude  Chloroform  after  its  agitation  with 
water,  and  the  washings  with  distilled  water,  should  be  preserved,  and  employed  in 
a  subsequent  operation.'*  Br. 

In  the  U.  S.  Pharmacopceia  of  1850  a  process  was  given  for  preparing  chloroform ; 
but  as  this  is  never  made  on  a  small  scale  by  the  apothecary,  but  purchased  of  the 
manufacturer,  it  was  very  properly  transferred,  at  the  next  revision,  to  the  Materia 
Medica  Catalogue.  But,  as  the  chloroform  of  commerce  is  often  impure,  and,  thoi^ 
fitted  for  external  use,  and  for  various  pharmaceutical  purposes,  is,  in  this  impure 
state,  unfit  for  use  as  a  respiratory  anaesthetic  agent,  it  was  deemed  advisable  to  intro- 
duce a  formula  by  which  its  purification,  if  required,  might  be  readily  effected.  This 
process  is  the  first  of  those  above  given.  The  process  of  the  British  Pharmacopoeia 
is  for  the  preparation  of  the  chloroform  a&  initio^  with  directions  which  secure  its 
purity  if  complied  with.  In  this  process,  the  reaction  by  which  the  chloroform  is 
produced  takes  place  between  the  chlorinated  lime  and  the  alcohol ;  the  slaked  lime, 
which  is  added  in  accordance  with  the  directions  in  the  late  Dublin  Pharmacopoeia, 
being  intended  probably  to  lessen  the  production  of  the  chlorinated  pyrogenous  oil, 
the  amount  of  which  is  greater,  according  to  Soubeiran  and  Mialhe,  in  proportion  to 
the  relative  excess  of  the  chlorine  to  the  lime  employed.  The  use  of  this  earth  is 
stated  by  some  chemists  to  give  rise  to  Dutch  liquid,  or  ethene  chloride,  C,H^C1^ 
and  to  increase  the  product  at  the  expense  of  its  purity.*  As  first  distilled,  the 
chloroform  is  very  impure,  and  is  directed  to  be  washed  first  with  ordinaiy  water, 
and  afterwards  with  distilled  water,  which  separate  alcohol,  chlorine,  and  probaUy 

*  According  to  Gehe  dt  Co.  (Jane,  1881),  the  yield  of  pore  chloroform  !b  neurlj  8  per  cent,  ol 
the  amount  of  chloride  of  lime  uaed;  this  being  the  average  prodaot  during  aereral  months'  mann^ 
factnre  of  chloroform. 
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other  contaminatiog  substances.  In  oonseqnenee  of  the  density  of  the  chloroform 
and  its  insolubility  in  water,  it  readily  subsides,  forming  a  distinct  layer  which  may 
be  eualj  separated.  The  crude  product,  after  having  been  freed  from  alcohol  by  the 
washing  with  water,  is  purified  firom  the  chlorinated  pyrogenous  oil,  which  comes 
over  with  the  chloroform,  by  agitation  with  an  equal  volume  of  sulphuric  acid,  which 
ought  to  he  pure  and  colorless^  and  at  least  of  the  density  1-840.  The  oil  is  charred 
and  destroyed  by  the  acid,  which  becomes  yellow  or  reddish  brown,  and  is  partially 
ehatfged  into  sulphurous  acid.  To  remove  the  latter  acid,  as  well  as  any  water  prw- 
ent,  the  chloroform,  which  floats  on  the  surface  of  the  acid,  is  removed  and  agitated 
weU  with  chloride  of  calcium  and  quick  lime,  then  again  submitted  to  distillation, 
and  one  per  cent,  of  absolute  alcohol  added  to  preserve  the  chloroform  from  decompo- 
sition. According  to  Gregory  and  Kemp,  of  Edinbuigh,  by  whom  the  use  of  sul- 
phoiio  add  for  this  purpose  was  proposed,  chloroform  is  effectually  purified  from  the 
pyrogenous  oil  by  agitation  with  thb  acid  if  strong  and  pure.  So  long  as  a  ring, 
darker  than  the  rest  of  the  acid,  appears,  after  rest,  at  tne  line  of  contact  between 
the  acid  and  the  chloroform,  the  agitation  must  be  repeated ;  and  the  oil  is  known  to 
be  fully  separated  when  the  acid  remains  colorless.  Black  oxide  of  manganese  has 
been  employed  to  separate  the  sulphurous  acid ;  but,  in  this  case,  the  chloroform  is 
apt  to  become,  after  the  lapse  of  a  few  weeks,  of  a  delicate  pink  color,  which  some- 
times disappears  and  then  returns.  This  coloration  depends  upon  the  presence  of 
manganese,  and  forms  an  objection  to  the  use  of  the  black  ozide  as  a  purifier. 

In  the  U.  S.  process  the  method  of  purification  is  somewhat  different.  Instead  of 
equal  measures  of  the  impure  chloroform  and  sulphuric  acid  and  an  agitation  for  only 
6  minutes,  the  commercial  chloroform  is  shaken  occaaaonally  for  24  hours  with  but 
one-fifth  of  its  weight  of  the  add.  To  remove  any  water  and  acid  that  may  be  present, 
instead  of  chloride  of  calcium  and  lime,  a  little  stronger  alcohol  is  mixed  with  the 
chloroform  in  a  dry  retort,  and  then  lime  in  coarse  powder  is  added,  and  the  mix- 
ture is  distilled  to  dryness. 

It  sometimes  happens  that  the  chloroform  purified  with  sulphuric  acid,  though 
apparently  pure  at  first,  will  not  keep,  but,  after  some  time,  becomes  so  loaded  with 
Torino  and  hydrochloric  acid  as  to  be  altogether  unfit  for  respiration.  Dr.  Christison 
ascertained  that,  if  the  sulphuric  add  employed  contain  hyponitric  acid,  the  chloro- 
form changes  in  less  than  24  hours.  The  idea  has  been  entertained  that  it  would  be 
necessary  to  abandon  sulphuric  add  as  a  purifying  agent ;  but  experience  has  shown 
that,  widi  certain  precautions,  it  may  be  safely  used ;  and  its  effidency  in  getting  rid 
of  the  empyreumatic  impurity  is  so  great  that  it  is  still  much  employed  for  the  pur- 
pose. The  British  Council  endeavors  to  escape  the  difficulty  by  using  a  large  quan- 
tity of  the  acid,  and  allomng  but  very  brief  contact ;  while  in  the  U.  S.  process  the 
same  end  is  arrived  at  by  employing  a  comjparativdy  small  quantitv  of  the  acid,  with 
a  much  longer  period  for  ito  operation.  In  any  case,  however,  the  acid  should  be 
strong  and  pure,  and  especially  free  from  any  of  the  nitrogen  acids;  and  care  should 
afterwards  be  taken  to  remove  every  particle  of  the  sulphuric  or  sulphurous  acid,  as 
18  done  in  the  officinal  processes,  by  lime  and  carbonate  of  sodium.  Dr.  Squibb  at- 
tributes the  fact,  that  chloroform  purified  by  concentrated  sulphuric  acid  does  not 
keep  well,  to  the  very  purity  attained.  He  believes  that  perfectly  pure  chloroform 
is  prone  to  decomposition,  and  is  rendered  more  stable  by  the  addition  of  a  small 
proportion  of  alcohol,  so  as  to  reduce  its  density  to  the  officinal  standard,  1-49.  This 
he  effects  by  adding  alcohol  in  the  proportion  of  ten  drops  to  each  fiuidounce  of  good 
chloroform  of  maximum  density.  This  recommendation  is  carried  into  effect  in  the 
U.  8.  process,  and  explains  the  addition  of  alcohol  before  distillation.  Dr.  Gregory 
ako  attributes  the  tendency  to  decomposition  to  its  purity,  and  to  the  action  of 
sunlight ;  having  found  that  those  portions  which  he  had  purified  with  the  greatest 
eare  were  soonest  decomposed  under  the  influence  of  light  ^ 

As  chloroform  of  great  purity  is  umaUy  to  be  purchased  in  the  market,  it  is  not 
necessary  for  the  pharmacist  to  apply  the  officinal  process  of  purification  to  every 
parcel  that  he  may  meet ;  but  it  is  in  the  highest  degree  incumbent  on  him  to  seD 
none  for  inhiJation  which  is  not  so  pure  as  to  stand  the  tests  given  in  the  Pharma- 
copoeia, and  if  he  can  obtain  none  so  pure,  then  to  purify  it  himself.     All  pure 
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Bpecimens,  moreoTer,  should  be  kept  distinct,  and  Ubelled  with  the  officinal  title  of 
Purified  Chloroform,  for  the  sake  of  distinction. 

The  intermediate  formation  of  chloral  as  a  result  of  the  reaction  between  alcohol 
and  chlorinated  lime  suggested  the  preparation  of  chloroform  from  chloral,  which 
has  of  late  years  been  produced  in  immense  quantities.  The  adrantages  which  were 
anticipated  by  decomposing  pure  chloral  hydrate  with  alkalies  have  not  altc^ther 
been  realised,  for  the  product  is  much  more  ezpensive,  and  the  daim  of  greater  sta- 
bility  has  not  been  sustained,  as  it  requires  just  as  much  alcohol  to  preserve 'it  as 
that  made  in  the  usual  way. 

Chloroform  is  now  made  on  a  large  scale  both  in  this  oountiy  and  in  Gefmany  by 
the  distillation  of  acetone  with  chlorinated  lime :  indeed,  this  process  has  latterly  almost 
entirely  replaced  the  manufacture  from  alcohol.  Liebig,  as  long  ago  as  1 832,  described 
the  reaction,  but  it  was  thought  to  be  not  adapted  for  commercial  use.  In  1882 
the  manufacture  was  begun  on  a  commercial  scale  at  Mannheim,  Germany,  and  ainoa 
June,  1885,  in  ihis  country.  In  July,  1885,  a  patent  was  taken  out  by  O.  MichaeKSi 
of  Albany,  for  the  manufacture  of  chloroform  fix)m  the  liquid  products  resulting  frott 
the  decomposition  of  crude  acetates  at  high  temperatures.  Tliese  liquid  produoia 
are  acetone  and  other  higher  ketones.  The  purified  chloroform  from  acetone  has 
a  small  quantity  of  alcohol  added  to  prevent  decomposition  and  bring  it  to  Phar- 
macopoeia requirements.  Pure  methyl  alcohol,  on  the  other  hand,  does  not  yield  chlo- 
roform. The  erroneous  statements  on  this  point  generally  current  are  probably  due 
to  the  fact  that  commercial  wood  spirit  contains  a  large  percentage  of  acetone. 

Damoiseau  (^Compies-RenduSj  vol.  xcii.  p.  42, 1881 ;  JV*.  R.^  1881,  p.  71) describes 
a  new  method  of  making  chloroform,  by  passing  chlorine,  mixed  with  the  proper  pro^ 
portion  of  methyl  chloride,  through  a  long  tube  containing  animal  charcoal,  heated 
from  250°  C.  to  360°  C.  (482°  F.  to  662°  F.). 

Pettenkofer  inferred,  from  numerous  experiments  on  the  manufacture  of  chloro- 
form, that  very  different  quantities  are  obtained,  on  different  occasions,  from  the  same 
amount  of  materials,  and  the  same  process.  The  yield  is  less,  the  longer  the  mixture 
is  allowed  to  stand  before  distillation,  and  is  greater  when  the  heat  of  the  mixture  is 
between  67-2°  C.  (135°  F.)  and  75°  C.  (167°  F.)  than  at  either  a  lower  or  higher 
temperature.  When  the  latter  degree  is  exceeded,  the  chloroform  contains  more 
chlorine.  {BuchnerU  Newn  Revert.,  x.  103.) 

Discovery  and  History.  (}nloroform  was  discovered  by  Mr.  Samuel  Onthrie,  of 
Sackett's  Harbor,  N.  Y.,  in  1831,  and  about  the  same  time  by  Soubeiran  in  Franca, 
and  Liebig  in  Germany.  Guthrie  obtained  it  by  distilling  a  gallon  from  a  mix- 
ture of  three  pounds  of  chlorinated  lime  and  two  gallons  of  alcohol  of  the  sp.  gr. 
0*844,  and  rectifjing  the  product  by  redistillation,  first  from  a  great  excess  of  chlo* 
rinated  lime,  and  afterwards  from  carbonate  of  potassium.  (^Silliman^s  Jawmaly  vol. 
xxi.,  Jan.  1832,  p.  64.)  In  a  subsequent  letter  to  Professor  Silliman,  dated  Feb. 
15,  1832,  Mr.  Guthrie  states  that  the  substance  which  he  had  obtained,  ^'distilled 
off  sulphuric  add,  has  the  specific  gravity  of  1*486,  or  a  little  greater,  and  may  then 
be  r^arded  as  free  from  alcohol ;  and  if  a  little  sulphurio  acid  which  sometimes  con> 
taminates  it  be  removed  by  washing  it  with  a  strong  solution  of  carbonate  of  potassiuia, 
it  may  then  be  regarded  as  absolutely  pure"  {Ibid.,  vol.  xxii.,  July,  1832,  p.  105.) 
It  is  thus  evident  that  Mr.  Guthrie  obtained,  in  a  pure  state,  the  substance  noir 
called  chloroform ;  but  he  erroneously  supposed  his  product  to  be  the  well*known  o3y 
liquid  of  the  Dutch  chemists,  which  it  greatly  resembles,  and  for  the  preparation  w 
which  he  believed  he  had  fallen  on  a  cheap  and  easy  process.  Under  this  impression, 
he  called  the  substance,  in  his  communications,  Moric  etker^  one  of  the  names  by 
which  Dutch  liquid,  or  Ethene  dichlortde,  is  designated.  He  was  induced  to  make 
the  prq)aration  from  noticing,  in  Professor  Silliman's  Eiemetots  of  Chemistry,  a  rof* 
erence  to  the  Dutch  liquid  as  a  grateful  diffusible  stimulant,  when  properly  dilated 
with  alcohol  and  water. 

Properties.  Chloroforkn  is  *<  a  heavy,  clear,  colorless,  diffumve  liquid,  of  a  char* 
acteristic,  pleasant,  ethereal  odor,  a  burning,  sweet  taste,  and  a  neutral  reaction. 
Soluble  in  about  2l00  parts  of  water,  and,  in  all  proportions,  in  alcohol  or  ether; 
also  in  benzol,  benain,  fixed  or  volatile  oils.    Sp.  gr.  1*^5-1*490  at  15^  C.  (59"* 
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F.).  It  boOs  at  60^  to  61^  G.  (140^'  to  142''  F.),  eorresponding  to  the  presence 
of  three-fourths  (i)  to  one  (1)  per  cent,  of  aloohoL"  U,  S.  Accordiog  to  Remye 
(Arehiv  der  Fharm.,  3,  y.  31),  pure  chloroform  has  the  sp.  gravity  of  1*500  at  15^ 
0.  (59^  F.)«  Besnou  giTcs  the  densities  of  various  mixtures  of  alcohol  and  the 
purest  commeroial  chloroform  at  4*5°  0.  (40°  F.)  as  follows : 


SpeeiAc  Gnvl^. 

Ghlorofonn, 
percaat 

Alcohol, 
peroent. 

Speciflo  Omvitiy. 

Chloroform, 
p«r««at 

Alcohol, 
percent. 

1-4945 
1*4908 
1-4874 
1-4845 

100-0 
99*5 
99-0 
98*5 

0-0 
0*5 
1-0 
1-5 

1-4773 
1*4603 
1-4263 
1-4090 

97*5 
95-0 
900 
87*5 

3*5 

5*0 
100 
13*5 

When  pure,  it  has  no  action  on  potassium,  except  to  cover  the  surface  of  the  metal  with 
small  bubbles  of  gas.  Chloroform  is  a  powerful  antiseptic.  It  does  not,  like  creasote, 
coagulate  albumen.  It  is  scarcely  acted  on  by  sulphuric  acid  in  the  cold,  but  dissolves 
readily  in  aleohol  and  ether.  The  alcoholic  solution,  when  moderately  diluted  with 
water,  forms  an  aromatic,  saccharine  liquid  of  a  very  grateful  taste.  A  strong  alco- 
holic solution  is  decomposed  by  abundance  of  water,  the  chloroform  separating  and 
subsiding,  and  the  alcohol  uniting  with  the  water.  It  is  liabie  to  decomposition  by 
sunlight,  or  even  diffused  daylight ;  and  hence  the  propriety  of  keeping  it  in  bottles, 
covered  with  dark  paper,  in  a  rather  dark  place.  Chloroform  has  extensive  solvent 
powers,  being  capable  of  dissolving  caoutchouc,  gutta-percha,  masdc,  elemi,  tolu, 
benfloin,  and  copal.  Amber,  sandarac,  lac,  and  wax  are  only  partially  soluble.  It 
also  dissolves  iodine,  bromine,  the  organic  alkalies,  the  fixed  and  volatile  oils,  most 
resins,  and  fats.  It  dissolves  sulphur  and  phosphorus  sparingly.  It  possesses  the 
power  of  dissolving  a  huge  quantity  of  camphor,  and  fornishes  the  means  of  admin« 
ifitering  that  medicine  in  an  el^rant  form.  As  a  general  solvent,  it  baa  the  advan* 
tage  over  ether  of  not  being  inflammable ;  the  inflammability  of  the  latter  being 
the  cause  <^  frequent  accidents.  For  an  extensive  list  of  substances,  soluble,  insolu- 
ble, and  partly  soluble  in  chloroform,  see  a  paper  by  M.  Lepage,  of  Oisors,  France, 
copied  into  JL  J.  P.,  1852,  p.  147.*  It  has  been  found  by  J.  B.  Barnes  that 
cfalorofbrm  has  the  power  of  preventing  the  alcoholic,  lactic,  and  other  fermentations, 
probably  by  killing  the  organisms  that  provoke  these  processes.  Twenty  minims  pre- 
served sixteen  ounces  of  malt,  to  which  two  drachms  of  yeast  had  been  added,  as 
kmg  as  the  experiment  lasted.  The  same  quantity  kept  fresh  eight  fluidounces  of 
milk  in  a  warm  place  for  five  days.  Mucilage  and  infusions  were  inreserved  for 
weeks  with  one  minim  or  even  less  to  the  ouncef.  Similar  results  were  reached  by 
Mr.  F.  J.  parrett  and  others.  (^P.  J.  TV.,  1874,  pp.  441,  442,  465.)  The  active 
properties  of  chloroform  forbid  its  use  as  a  preservative  of  medi<»nal  infusions,  but 
from  milk  it  could  always  be  removed  by  boiling.  A.  Muni  (P.  J,  TV.,  1875,  p. 
967)  proposes  the  employment  of  chloroform  as  a  test  between  chemical  and  living 
ferments,  since  he  has  found  it  to  have  no  effect  upon  the  former,  though  absolutdy 
destructive  to  the  latter. 

CompositioiL  Chloroform  is  composed  of  one  atom  of  carbon,  one  of  hydrogen, 
and  three  of  chlorine.  Its  simplest  derivation  in  theoiy  is  from  marsh-gas  (me- 
ihane),  CH^,  whence  it  is  oflen  called  tnchloro-fnethane.  While  it  can  be  thus 
produced,  by  the  action  of  chlorine  upon  marsh-gas,  in  practice,  it  is  formed  either 

*  The  following  table  of  the  lolubility  of  the  several  alkaloids  and  their  salts  in  chloroform,  pre- 
pared with  great  care  by  A.  Schllmpert,  may  be  of  some  practical  use.  At  17*7°  0.  {649  F.)  100  parti 
ef  ehloroform  dissoire 


Jforphine^ I'M 

Aeetate  of  morphine 1'06 

Qaiaine 1500 

Solpbate  of  qainine 0*00 

fiydrofi&lorate  of  quinine  11*10 
Cinehonine 2*50 


Sulphate  of  cinehonine...    S'OO 

Chinoidine. %.  25*30 

Veratrine 11*60 

Atropine 83-00 

Strychnine 14*10 

Nitrate  of  strychnine. 0*00 


Caffeine 11*00 

Digitaline 1*25 

Brucine 14*00 

Aoonitine 22*00 

Santonin,  pure 28*00 

Santonin,  impure 88*80 


{M  J.  P.,  1860,  p.  160 ;  from  Arehiv  de  Pkarm,,  No?.  1850^  p.  151.) 
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from  alcohol  by  tne  action  of  bleaching-powder,  from  chloral  by  an  alkaline  hydrate, 
or  latterly  from  acetone  and  bleaching  powder. 

The  reactions  are  sometimes  complex,  but  if  the  temperature  be  carefully  kept  at 
from  70°  C.  (168°  F.)  to  73°  C.  (163-4°  F.),  they  are  essentially  as  follows: 

C,H,0  +  CaOCl,  =  CaCl,  +  C,H,0  +  H,0 ; 
that  is,  one  molecule  of  bleaching-powder,  reacting  with  one  of  alcohol,  yields  one 
of  calcium  chloride,  one  of  aldehyd,  and  one  of  water.    The  aldehyd  formed  is 
then  further  decomposed  according  to  the  reaction : 

2(C,H,0)  +  6(CaOa)  =  3CaCl,  +  3Ca(0H),  +  2(C,HCI,0) ; 
that  is,  two  molecules  of  aldehyd,  reacting  with  six  of  bleaching-powder,  yield 
three  of  calcium  chloride,  three  of  <»dcium  hydrate,  and  two  of  chloral.     The  chloral 
is,  however,  decomposed  by  the  free  base  calcium  hydrate  according  to  the  reaction : 

2(C,HC1,0)  +  Ca(OH),  =  Ca(CHO,),  +  2(CHC1,) ; 
that  is,  two  molecules  of  chloral,  reacting  with  one  of  calcium  hydrate,  yield  one  of 
calcium  formate  and  two  of  chloroform.    The  reaction  for  the  manufacture  from 
acetone  is  simpler: 

2C,H.O  +  3Ca(0Cl),=  2CHC1,+  2Ca(0H),  +  Ca(C.H,0,),. 

Impurities  and  Tests.  Cnloroform  is  liable  to  contain  alcohol  and  eUier,  both 
of  which  lower  its  specific  gravity.  If  it  have  a  less  density  than  1*38,  it  will  float 
instead  of  sinking  in  a  mixture  of  equal  weights  of  concentrated  sulphuric  acid  and 
water,  after  it  has  cooled.  M.  Mialhe  has  proposed  the  following  test  for  the  pres- 
ence of  alcohol.  Drop  into  dbtilled  water  a  small  quantity  of  the  chloroform.  If 
pure,  it  will  remain  transparent  at  the  bottom  of  the  glass ;  but,  if  it  contain  even  a 
small  proportion  of  alcohol,  the  globules  will  acquire  a  milky  appearanoe.  Soubeiran's 
method  was  to  agitate  almond  oil  and  chloroform  together  in  a  tube.  If  the  chloro- 
form be  pure,  it  remains  clear ;  if  it  contain  as  much  as  5  or  6  per  cent  of  alooholy 
it  becomes  milky.  (Joum.  de  Pharm,,  Aoflt,  1860,  p.  95.)  Prof.  Procter  detected 
alcohol  by  adding  the  suspected  chloroform  to  an  oxidizing  mixture  of  bichromate 
of  potassium  and  sulphuric  acid.  If  alcohol  be  present,  the  deep  orange  color  of  the 
chromic  mixture  will  gradually  become  green  ;  if  absent,  no  change  of  color  will  take 
place.  (A,  J.  P.,  1856,  p.  213.)  Hoffmann's  violet  has  been  recently  suggested  as  a 
test  If  a  small  portion  is  added  to  chloroform  containing  alcohol,  the  solution  is 
colored  a  deep  purple.  Boettger  recommends  adding  to  t^ie  chloroform  a  solutioa 
of  molybdic  acid  in  pure,  strong  sulphuric  acid,  when  even  a  trace  of  alcohol  will 
cause  an  intense  blue  color.  (1879.)  A.  C.  Oudemans,  Jr. ,  affirms  that  the  percentage 
of  alcohol  may  be  correctly  estimated  by  the  power  of  the  suspected  liquid  to  dis- 
solve ci^phonine  (J..  J.  P.,  1873,  p.  223),  and  gives  the  table  inserted  in  the  note 
below.^  The  most  injurious  impurities  are  the  chlorinated  pyrogenous  oils,  already 
alluded  to.  These  are  different  as  obtained  from  methylic  or  normal  chloroform. 
The  oil,  obtained  by  Soubeiran  and  Mialhe  from  methylic  chloroform,  is  an  oleaginoua, 
yellow  liquid,  lighter  than  water,  and  of  a  peculiar  nauseous  empyreumatio  odor, 
perceptible  in  the  methylic  chloroform  itself.  In  commercial  chloroform  it  is  some- 
times present  to  the  amount  of  6  per  cent  It  is  easily  set  on  fire,  and  buma  with 
a  smoky  flame,  chlorine  being  among  the  products  of  its  combustion.  The  oil  pro- 
cured from  normal  chloroform,  which  contains  it  in  the  amoun^of  about  one-fifth 


*  Percentage  of 
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Percentage     of 
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4*48 

28 
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2-49 

47 
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4-7« 

•*• 

5 

2*96 

43 

11 

•*• 

The  oinohonine  ia  best  prepared  by  precipitating  a  weak  alooholio  Bolntion  of  a  pure  salt  of  tiM 
alkaloid  by  ammonia. 
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of  1  per  cent,  only,  is  essentiallj  different  firom  tlie  methylio  chloroform  oil.  It  is 
heavier  than  water,  and  has  an  acrid,  penetrating  odor,  unlike  that  of  the  other  oil. 
When  the  yapor  of  these  oils  is  inspired  or  even  smelt,  it  causes,  according  to  Dr. 
Gr^ory,  distressing  sickness  and  headache.  These  pyrogenons  oils  are  detected 
and  removed  by  pure  and  tinm^  sulphuric  acid.  Chloroform,  when  pure,  upon  being 
mixed  with  an  equal  volume  of  this  acid,  does  not  color  it ;  but,  when  contaminated 
with  these  oils,  gives  the  acid  a  color,  varying  from  yellow  to  reddish  brown,  ac- 
eoiding  to  the  amount  of  impurity.  Alcohol  tdso  is  detected  and  removed  by  sul- 
phuric acid.  In  applying  this  test,  several  fluidounces  of  chloroform  should  be  used ; 
as  a  slight  change  of  color  cannot  be  easily  seen  in  a  test-tube,  and  care  must  be 
taken  to  see  that  mechanical  impurities  like  cork-dust,  dirt,  etc.,  have  been  filtered 
out  of  the  specimen,  or  the  acid  will  be  discolored  from  this  cause.  A  still  more 
delicate  test  of  the  oily  impurities,  according  to  Br.  Gregory,  is  the  smell  which  they 
leave.  If  chloroform,  thus  contaminated,  be  poured  upon  the  hand,  it  quickly 
evaporates,  leaving  the  oily  impurities,  recc^izable  by  their  offensive  odor,  now  no 
longer  covered  by  that  of  the  chloroform.     The  pure  substance,  rubbed  on  the  skin, 

2uickly  evaporates,  and  leaves  scarcely  any  smell.  Chloroform  sometimes  contains 
>utch  liquid,  which  may  be  discovered  by  adding  an  alcoholic  solution  of  potassa; 
when  the  mixture,  if  this  impurij^  be  present,  will  heat  and  give  off  a  permanent 
gas,  which  is  acetyl  ehhride^  G,I^0C1.  ( Oeuther.)*  Fuming  nitric  add,  heated 
with  chloroform  to  90^  C.  (194^  F.)  for  120  hours,  forms  a  new  substance,  chhro* 
pterine.  (Joum.  de  Pharm,^  4e  s^r.,  xv.) 

Certain  conclusions  of  Prof.  John  M.  Maisch  upon  the  subject  of  chloroform, 
drawn  from  a  series  of  practical  and  experimental  observations,  are  worthy  of  notice. 
Chloroform  may  be  made  of  the  sp.  gr.  1*5,  or  perhaps  somewhat  heavier,  and  this 
is  its  density  when  pure ;  but  it  will  not  keep  so  well  as  when  of  the  officinal  strength 
firom  1*490  to  1*494.  When  pure,  or  even  of  the  sp.  gr.  of  about  1*49,  it  is  quickly 
decomposed  in  direct  sunlight,  and  more  slowly  in  diffused  daylight ;  and  the 
presence  of  water,  however  small  in  quantity,  favors  the  decomposition.  The  prod- 
ucts of  its  decomposition  are  hydrochloric  add  and  phosgene  gas.  If,  however,  it  be 
perfectly  excluded  from  the  light,  it  will  keep  indefinitely ;  Wiggers  having  pre- 
served some,  unaltered,  for  fifteen  years.  According  to  Schacht,  moreover,  pure 
chloroform  will  redst  even  sunlight,  if  in  a  perfect  vacuum.  To  prevent  the  decom- 
podtion  of  chloroform  the  most  effectual  means  is  the  addition  of  alcohol.  If  re* 
duced  by  this  to  the  sp.  gr.  1*480  or  1*484,  it  will  keep  well  in  diffused  daylight, 
and,  for  a  time  at  least,  even  in  the  sun's  rays,  if  perfectly  free  from  moisture.  At 
the  sp.  sr.  1*475  or  lower,  it  remuns  unaffected  whether  in  diffused  light  or  in  the 
sun,  and  whether  the  bottles  be  damp  or  dry.  The  measures,  therefore,  to  secure 
chloroform  from  decomposition  are  two,  either  of  which  will  answer ;  first,  to  keep 
it  perfectly  secluded  from  light,  from  the  moment  of  rectification  ;  or,  secondly,  to 
reduce  the  sp.  gr.  to  1*475  by  alcohol,  as  suggested  by  Dr.  Squibb.  Sulphuric  acid 
will  not  decompose  chloroform  in  the  dark ;  in  the  light  it  evolves  hydrochloric  acid. 
One  of  the  best  criteria  of  its  purity  is  a  constant  boiling  point.  When  of  the  sp. 
gr.  1*496,  it  boils  at  67^  C.  (152*6^  F.).  A  dight  acid  reaction  in  chloroform  is  not 
eadly  detected,  as  litmus  is  quite  insoluble  in  that  fluid.  It  is  best  observed  by 
allowing  a  few  drops  of  chloroform  to  evaporate  spontaneously  with  one  drop  of  an 
aqueous  solution  of  litmus  duly  neutralized.  The  color  will  be  changed  to  reddbh. 
After  becoming  add,  chloroform  may  be  readily  regenerated,  by  agitating  it  with 
solution  of  carbonate  of  sodium,  and  distilling  from  a  little  unslaked  lime.  From 
what  has  been  sdd  above,  chloroform  to  be  kept  for  use  should  have  the  sp.  gr.  1*475, 
and  if  denser  than  this,  should  be  brought  to  it  by  the  addition  of  alcohol.  It  is 
best  kept  in  cork-stoppered  bottles.  As  the  cork  is  not  acted  on  by  chloroform,  if 
it  become  ydlow  and  softened,  it  will  indicate  the  presence  of  an  add,  and  thus  act 
as  a  test.  (A.  J,  P.,  1868,  p.  289.) 

Boettger  states  that  chloroform  altered  by  the  sun's  rays,  contdning  hydrochloric 
add  and  having  a  chlorinous  odor,  may  be  restored  and  made  fit  for  inhalation  by 

*  In  rel&tion  to  chloroform,  iee  the  paper  of  Soabeiran  and  Miaihe,  Joum,  de  Phartn.f  July, 
1849^  copied  into  A,  J,  P.,  xxi.  813 1  alio  the  paper  of  Dr.  Gregory,  Ch*m,  Oaa.,  May  15, 1850. 
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agitation  with  a  few  fragments  of  caostio  soda,  and  that  the  fluid  may  be  kept  ex* 
posed  to  light,  if  protected  in  the  same  way.  {Ibid,^  Sept.  1866,  p.  473 ;  from  Jtmm. 
de  Fharm.,  Avril,  1864.)  M.  Jaillard  {Jovm,  de  Pharm,,  4,  a^r.  zxii.,  p.  305) 
states  that  he  has  frequently  found  both  hydrochloric  and  fonnio  acids  in  chloroform 
exposed  for  sale.  He  employs  nitrate  of  silver  as  a  test,  using  an  excess  of  the 
reagent ;  he  filters  out  the  precipitated  chloride,  and  boils,  when,  if  formic  acid  be 
present,  black  metallic  silver  is  deposited. 

Officinal  Tests.  The  U.  S.  Pharmacopoeia  directs  that  '*  if  5  C.c.  of  Purified 
Chloroform  be  thoroughly  agitated  with  10  C.c.  of  distilled  water,  the  latter,  when 
separated,  should  not  affect  blue  litmus  paper  (abs.  of  acids),  nor  test-solution  of 
nitrate  of  silver  (chloride),  nor  test-solution  of  iodide  of  potassium  (free  chlorine). 
If  a  pordon  be  digested,  warm,  with  solution  of  potassa,  the  latter  should  not  be* 
come  dark  colored  (abs.  of  aldehyde).  On  shaking  10  C.c.  of  the  Chloroform  with 
5  C.c.  of  sulphuric  acid,  in  a  glass-stoppered  bottle,  and  allowing  them  to  remain  in 
contact  for  twentv-four  hours,  no  color  should  be  imparted  to  either  liquid.  If  a 
few  C.c.  be  permitted  to  evaporate  from  blotting-paper,  no  fordgn  odor  should  be 
perceptible  after  the  odor  of  Chloroform  ceases  to  be  recognized."  Ui  S.  These 
tests  imply  the  presence  of  but  a  minute  proportion  of  alcohol,  and  the  total  abseooe 
of  chlorine  and  those  volatile  and  empyreumatic  substances  which  constitute  the 
most  injurious  impurities  of  chloroform.  A  heat  that  would  be  felt  through  the 
bottle,  on  the  admixture  of  sulphuric  acid  with  chloroform,  would  evince  the  presence 
of  too  much  alcohol  or  water.  The  want  of  discoloration  from  the  contact  of  the 
two  liquids  shows  the  absence  of  empyreumatic  oily  matter ;  but  a  very  slight  dis- 
coloration might  proceed  from  the  alcohol  present,  and  would  not,  therefore,  be  a 
material  objection.  A  color  bordering  on  that  of  madeira  wine  would  imply  an  ob- 
jectionable amount  of  impurities.  The  volatile  impurities  are  less  volatile  than 
chloroform,  and  would  consequently  be  the  last  to  escape  on  the  evaporation  of  the 
liquid.  Impure  chloroform,  therefore,  leaves  a  foreign  odor  behind  it  when  allowed  to 
evaporate  from  the  hand,  and  especially  when  from  a  porcelain  plate,  in  the  amount 
and  manner  indicated ;  and  if  a  specimen  stand  this  test  well,  it  may  be  considered  as 
free  from  noxious  volatile  impurity.  The  slight  foreign  aroma  without  pungency, 
which  is  given  out  under  these  circumstances,  is  of  no  injurious  significance.  It 
is  stated  that  chloroform  made  from  chloral  may  be  distinguished  from  other  chloro- 
form by  its  remaining  colorless  when  the  sulphuric  acid  test  is  employed,  and  by  its 
leaving  no  aromatic  residue  when  evaporated,  evidences  of  its  absolute  purity.  It 
has  been  claimed  that  this  chloral  chloroform  does  not  undergo  decomposition,  but 
this  has  been  proved  not  to  be  correct.  {A,  J,  P.,  xlii.  409.) 

Medical  Properties  and  Uses.  Chloroform,  when  applied  locally,  is  very  irritanl 
and  produces  decided  pain,  which  may  be  followed  by  some  numbness  and  local  ansoe- 
theeia.  If  the  chloroform  be  prevented  ttom  evaporating,  its  prolonged  contact  with 
the  skin  is  apt  to  produce  blistering.  Taken  internally,  it  is  absorbed  and  acts  upon 
the  general  system.  The  rapidity  of  its  absorption,  and,  to  some  extent,  its  general 
effects,  depend  upon  the  method  in  which  it  is  administered.  It  ]a  commonly  ex- 
hibited by  the  mouth  or  by  inhalation.  Taken  into  the  stomach  in  doses  of  16  to 
25  drops  (0'24-0'38  C.c),  it  induces  only  gastric  svmptoms,  chiefly  due  to  its  irri- 
tant properties ;  but  when  there  is  excessive  flatulence,  colic,  or  gastralgia,  it  not 
only  causes  an  increased  peristalsis  and  expulsion  of  any  flatus  present,  but  evinces  a 
distinct  local  narcotic  influence  by  quieting  pain  and  spasm.  Taken  in  doees  of  1 
to  2  fiuidrachms  (3*79-7 '5  C.c),  it  produces  a  narcotism  similar  to  that  seen  when 
it  b  administered  by  inhalation,  the  narcotism,  however,  developing  and  passing  off 
much  more  slowly  than  in  the  latter  case.  Chloroform,  as  prepared  by  Mr.  Guthrie, 
was  used  internally  as  early  as  1832  by  Professor  Ives  and  Dr.  Nathan  B.  Ives,  of 
New  Haven,  in  asthma,  spasmodic  cough,  scarlet  fever,  and  atonic  quinsy,  with  favor- 
able results.  {SiUiman^s  Joum.,  xxi.  406, 407.)  It  was  employed  by  Dr.  Formby, 
of  Liverpool,  in  hysteria,  in  1838;  by  Mr.  Tuson,  of  London,  in  cancer  and  neural- 
gic affections,  in  1843;  and  by  M.  Ouillot,  of  Paris,  in  asthma,  in  1844.  The  first 
case  in  which  it  was  employed  in  inhalation  is  related  by  Professor  Ives,  of  New 
Haven,  under  date  of  the  2d  of  Jan.  1832.    Tho  case  was  one  of  pnlmonio  disease 
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fttteoded  with  general  debility  and  difficult  reapiration,  and  was  effectually  rdieyed. 
(Si^imattt  Jcnam,,  vol.  zzi.,  Jan.  1832,  p.  406.)  In  March,  1847,  the  action  of 
the  pure  sabatanoe  by  inhalation  was  tri^  on  the  lower  animala,  by  M.  FlonrenSi 
and  its  effects  on  the  spinal  marrow  described.  In  NoTember  of  the  same  year,  Br. 
Simpson,  of  Edinburgh,  after  experimenting  with  a  number  of  anadsthetio  agents  in 
oidw  to  disooTer  a  substitute  for  ether,  tried  chloroform  at  the  suggestion  of  Mr. 
Waldie,  and,  having  found  its  efiects  fiivorable,  brought  it  forward  as  a  new  rem^ 
edy  for  pain,  by  inhalation  in  surgery  and  midwifery.  The  advantages  which  he 
conceived  it  to  possess  over  ether  were  the  smallness  of  the  dose,  its  more  prompt 
action,  more  agreeable  effects,  less  tenacious  odor,  greater  cheapness,  and  greater 
ftcility  of  exhibition. 

The  usual  effects  produced  by  a  full  dose  of  chloroform,  administered  by  inhala- 
tioD,  are  the  rapid  production  of  coma,  relaxation  of  the  musdes,  slow  and  often 
stertorous  breathing,  upturning  of  the  eyes,  and  total  insensibility  to  agents  which 
ordinarily  produce  acute  pain.  The  effect  on  the  heart's  action  is  somewhat  varia- 
ble, but  the  pulse  is  usually  quickened,  with  a  more  or  less  marked  loss  of  volume 
and  firmness.  Sometimes  frothing  of  the  mouth  takes  place,  and,  more  rarely,  con* 
▼ukive  twitches  of  the  face  and  limbs.  The  insensibility  is  generally  produced  in 
(me  or  two  minutes,  and  usually  continues  for  five  or  ten  minutes ;  but  the  effect 
may  be  kept  up  for  many  hours,  provided  the  inhalation  be  cautiously  renewed  from 
lime  to  time.  As  a  f^eneral  rule,  no  recollection  is  retained  of  anything  that  oc* 
eorred  during  the  state  of  insensibility.  In  some  cases  sensibility  is  distinctly 
affected  before  consciousness,  but  the  loss  is  rarely  complete  enough  to  be  of  any 
pfactical  value ;  so  that  it  is  almost  always  necessary  to  produce  unconsciousness 
before  the  surgeon  can  oommence  his  operation. 

The  dose  of  chloroform  for  inhalation  is  a  fluidrachm  (3*75  C.c),  equivalent  to 
260  drops,  or  more,  to  be  repeated  in  two  minutes,  if  the  desired  effect  should  fail 
to  be  produced.  The  most  convenient  inhaler  is  a  handkerchief,  loosely  twisted 
into  the  form  of  a  bird's  nest,  which,  after  having  been  imbued  with  the  chloroform, 
is  held  to  the  mouth  and  nose.  The  use  of  thb  simple  inhaler  insures  a  due  ad- 
nuxture  of  atmospheric  air  with  the  v<^r  of  the  chloroform.  The  patient  should 
ahrays  be  in  the  noriiontal  posture.  The  moment  insensibility  is  produced,  which 
should  be  brought  on  grculMaUyy  the  inhalation  should  be  suspended ;  and,  if  con- 
sciousness return  too  soon,  it  should  be  cautiously  renewed.  In  all  cases  an  expo* 
rieneed  assistant  should  attend  to  the  administration  of  the  chloroform  and  to  nothing 
else,  watching  the  state  of  the  respiration  and  pulse.  The  moment  there  is  the  least 
snoring  or  failure  of  the  pulse,  the  vapor  should  be  withdravm.  As  shown  by  Claude 
Bernard,  the  hypodermic  use  of  morphine  greatly  prolongs  the  ansdsthesia  caused  by 
ehloroform.  Chloroform  should  not  be  administered  to  persons  subject  to  epilepsy, 
affected  with  organic  disease  of  the  heart,  or  predisposed  to  syncope.  Even  with 
the  greatest  care,  there  is  always  danger  in  the  ansosthetic  use  of  this  agent.  It  is 
estimated  {Med,  Times  and  Oaz.,  1870;  Facific  Med,  Jauim.,  June,  1869)  that 
death  occurs  once  in  3000  inhalations  on  an  average.  In  veiy  many  fatal  cases 
the  operation  has  been  a  very  trifling  one,  and  death  has  occurred  in  the  most  robust, 
and  in  those  who  had  previously  taken  the  ansBsthetic  without  bad  effects.  The 
advantages  which  chloroform  has  over  ether  are  in  its  greater  rapidity  of  action, 
and  in  the  fact  that  it  is  less  prone  to  produce,  as  an  after-effect,  much  nausea  and 
vomiting.  The  greater  safety  of  ether,  however,  more  than  counterbalances  these  ad- 
vantages, so  that  a  laige  proportion  of  surgeons  believe  the  useof  chloroform  unjusti- 
fiable, except  under  especial  circumstances.  The  reason  that  ether  is  so  much  safer 
than  chloroform  lies  not  chiefly  in  the  greater  power  of  the  latter  agent,  but  in  the 
ftct  that  it  is  directly  paralyiant  to  the  heart,  whilst  ether  is  primarily  stimulant  to 
that  viscus.  Experiments  show  that  in  the  lower  animals  the  arterial  pressure 
steadily  falls  during  the  administration  of  the  chloroform,  whilst  under  ether  it 
rises,  and  clinical  experience  abundautly  demonstrates  that  the  efiects  of  these  agents 
upmi  the  dronlation  in  man  and  in  the  lower  animals  are  identical.  As  chloroform 
accidents  usually  occur  very  suddenly,  the  patient  should  always  be  closely  watched. 
In  most  instances  a  peculiar  pallor  of  the  face  is  the  fint  evidence  of  danger.    The 
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remedies  for  the  accideDt  are  placing  the  patient  at  an  angle  of  45^,  with  the  bead 
downward,  or  even  completely  inverting  the  person,  cold  air  fanned  upon  the  face,  cold 
water  poured  upon  the  head,  sinapisms  to  the  feet,  frictions  and  heat  to  the  body 
and  extremities,  and  ammonia  to  the  nostrils.  If  respiration  ceases,  the  tongae 
should  he  seized  with  the  artery-forceps,  and  palled  forward  from  off  the  glottis, 
and  artificial  respiration  vigorously  performed.  When  the  patient  can  swaUow, 
strong  alcoholic  drinks  may  be  given  with  advantage.  Dr.  Halfourd  has  proposed 
the  injection  of  liq.  ammonia  into  the  veins,  and  it  has  been  successfully  practised 
in  one  or  two  cases ;  and  if  circumstances  favor  it,  intravenous  injections  of  the 
tincture  of  digitalis  may  be  employed.  Faradaic  irritation  of  the  body  should 
also  be  practised,  and  in  some  cases  faradization  of  the  phrenic  nerve  has  seemed 
to  be  of  service.  Sometimes  chloroform  produces  unpleasant  remote  effects ;  such 
as  abolition  of  smell,  perversion  of  taste,  and  loss  of  tonicity  in  the  bladder  and 
rectum. 

In  midwifery  chloroform  is  believed  to  be  safer  than  in  surgery,  and  its  use  is 
very  extensive.  It  certainly  tends  to  increase  the  danger  of  post-partum  hemor- 
rhage, but  this  tendency  can  be  overcome  by  the  administration  of  ergot  after  the 
head  has  come  well  down  upon  the  perineum.  It  is  frequently  stated  that  no  case 
of  death  has  occurred  from  its  administration  during  labor ;  but  this  appears  to  be 
a  mistake.  On  account  of  its  power  of  producing  muscular  relaxation,  chloroform 
is  frequently  employed  in  general  and  local  spasms.  In  setting  finctured  bones, 
in  reducing  dislocations  or  strangulated  hernias,  etc.,  the  surgeon  frequently  employs 
it,  and  it  is  often  used  by  the  physician  in  hiccough,  chorea,  hooping-cough,  hys- 
teria, the  paroxysm  of  asthma,  angina  pectoris,  biliary  and  nephritic  colic,  tetanusi 
poisoning  from  strychnine,  hydrophobia,  and  the  paroxysm  of  tic  douloureux.  In 
these  cases  it  is  superior  to  ether,  when  a  very  prompt  action  b  desirable. 

As  chloroform  is  powerfully  sedative,  and  ether  powerfully  stimulant,  it  was  very 
naturally  supposed  that,  by  combining  them,  the  depressing  effects  of  the  former 
might  be  counteracted  by  the  latter :  but  experience  has  not  confirmed  the  sugges- 
tion of  theory  in  this  case ;  as  fatal  effects  have  several  times  followed  the  joint 
administration  of  the  two  anaesthetics.  This  result  may  be  in  part  explained  by 
the  more  rapid  volatilization  of  the  chloroform,  which  may  cause  it  to  reach  the 
surface  of  absorption  with  comparatively  little  admixture  of  the  ethereal  vapor,  as 
su^ested  by  Mr.  Robert  Ellis.  (^Med.  Times  and  Gaz,y  March  9,  1867.) 

Locally,  chloroform  is  employed  as  a  very  prompt,  active  counter-irritant  and  nar- 
cotic in  neuralgia,  colic,  etc.,  and  deep  injections  of  it  in  the  neighborhood  of  pain- 
ful nerve  trunks  have  been  praotbed  by  Dr.  Roberts  Bartholow  vdth  asserted  good 
effects. 

M.  Foumi4  has  found  that  the  vapor  from  a  mixture  of  equal  measures  of  glacial 
acetic  acid  and  chloroform  is  even  more  effectual,  as  a  local  anaesthetic,  than  that  of 
pure  chloroform ;  producing  complete  insensibility  of  the  skin  in  five  miontes,  if 
applied  from  a  bottle  heated  simply  by  the  hand.  (F.  J.  TV.,  1862,  p.  385.) 

Chloroform  may  be  gelatinized  by  agitating  it  with  an  equal  weight  of  white  of 
^g  in  the  cold.  In  three  hours  it  takes  the  gelatinous  form.  A  stronger  prepara- 
tion may  be  made  by  shaking  together,  in  a  bottle,  four  parts  of  chloroform  anil  one 
of  white  of  egg,  and  placing  the  mixture  in  water  at  60^  C.  (140^  F.).  In  four 
minutes  the  gelatinization  is  completed.  OelcUimzed  chJlmoform  may  be  implied  to 
the  skin,  spread  on  linen,  or  by  Miction. 

Chloroform,  in  vapor,  may  be  used  as  a  topical  application  to  the  rectum.  M. 
Ehrenreich  employed  it  with  success  in  tenesmus.  A  drachm  may  be  vaporized  by 
the  heat  of  warm  water  from  a  bottle,  fitted  with  a  flexible  tube,  inserted  into  the 
bowel.  It  may  be  applied  to  the  skin  in  the  form  of  a  vapor  douche,  according  to 
the  method  of  Dr.  Hardy,  of  Dublin.  TSee  Ranking' $  Abstract^  No.  19,  p.  287.) 
Prof.  Langenbeck,  of  Berlin,  prefers  chloroform  to  tincture  of  iodine,  as  an  injeo- 
tion  for  the  radical  cure  of  hydrocele. 

When  an  overdose  of  chloroform  is  taken  By  the  mouth,  it  is  essential  to  empty 
the  stomach  b^  the  pump  or  siphon  tube,  and  then  treat  the  case  much  as  in  serious 
narcosis  from  inhalation.    In  a  case  of  suicide  by  swallowing  chloroform,  in  which 
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death  took  place  in  about  thirty-four  hours,  the  lining  membrane  of  the  larynx  and 
trachea  was  found  inflamed,  the  bronchi  were  loaded  with  a  dirty-gray  purulent  fluid, 
the  lungs  were  inflamed  as  in  the  first  stage  of  pneumonia,  and  the  brain  and  its 
membranes  congested ;  but  these  morbid  appearances  are  not  constant. 

In  relation  to  the  preparations,  consisting  of  chloroform  and  alcohol,  which  have 
been  used  under  the  name  of  *'  chloric  ether,"  the  reader  la  referred  to  SptrUtu 
ChloroformL* 

Off.  Prm.  andPharm.  Use».  Mistura  Chloroformi ;  Spiritus  Chloroformi ;  Pilula 
Phosphori. 

Off.  I^ep.  Br.  Aqua  Chloroformi ;  Linimentum  Chloroformi ;  Spiritus  Chloro- 
formi ;  Tinctura  Chloroformi  Composita ;  Tinctura  Chloroformi  et  Morphinss. 

CHLOROFORMUM  VENALE.  V.  8.     Qmmenyial  CMoroform. 
^  A  liquid  containing  at  least  98  per  cent,  of  Chloroform.' '  U.  S. 

Chloroforme  T^nal,  Fr./  KUnfliohes  Chloroform,  O. 

The  employment  of  commercial  chloroform  should  be  restricted  to  preparations 
for  external  application,  or  as  a  solvent.  '^  Commercial  Chloroform  has  nearly  the 
same  sensible  properties  as  Purified  Chloroform  (see  (Mwoformvim,  Purificatum). 
Its  sp.  gr.  should  not  be  lower  than  1-470.  If  1  Co.  be  agitated  with  20  C.c.  of 
distiued  water,  the  latter,  when  separated,  should  not  render  test-solution  of  nitrate 
of  silyer  more  than  slightly  turbid  (limit  of  foreign  chlorine  compounds).  When 
shaken  with  an  equal  volume  of  sulphuric  acid,  the  subsiding,  add  layer  should  not 
become  quite  black  within  twenty-four  hours.  A  portion  evaporated  should  leave 
no  fixed  residue."  U.  S. 

Off.  Prep,  and  Pharm.  Uses.  Chloroformum  Purificatum ;  Linimentum  Chloro- 
formi; Collodium  cum  Cantharide;  Liquor  Outta-Perohsd. 

CHONDRUS.  U.  8.    Irish  Moes. 

^  ChondruB  crispus,  Lyngbye,  and  Chondrus  mammilosus,  Greville.  {NoU,  Ord, 
Alg».)"     U.  8. 

C»rrag«€fn,  P.G.;  Oaragahen,  Faons  Crispas;  Garragaheen,  Moasse  marine  pert^e,  Fr,;  Irlftn- 
dueh«e  ^looa,  Porlmoot,  KaorpeltaDg,  O, 

Oen.  Ch.  Frond  cartilaginous,  dilating  upwards  into  a  fiat,  nerveless,  dichoto- 
raously  divided  expansion,  of  a  purplish  or  livid-red  color.  Fructifieatum,  sub- 
spherical  capsules  in  the  substance  of  the  frond,  rarely  supported  on  little  stalks,  and 
containing  a  mass  of  minute  fi«e  seeds.  Greville. 

Chondrus  crispus.  Oreville,  Alg.  Brit.  129,  t  15;  B.  dh  T.  f^06.—SphsiirocoC' 
COS  critpus.  Agardh. — Fucus  crispus.  Linn.  The  Irish  moss,  or  carrageen  as  it  is 
frequently  called,  consists  of  a  fiat,  slender,  cartilaginous  frond,  from  two  to  twelve 
inches  in  length,  dilated  as  it  ascends  until  it  becomes  two  or  three  lines  in  width, 
then  repeatedly  and  dichotomously  divided,  with  linear,  wedge-shaped  segments,  and 
more  or  less  curled  up  so  as  to  diminish  the  apparent  length.  The  capsules  are 
somewhat  hemispherical,  and  are  imbedded  in  the  disk  of  the  firond.  The  plant 
grows  upon  rocks  and  stones  on  the  coast  of  Europe,  and  is  especially  abundant  on 
the  southern  and  western  coasts  of  Ireland,  where  it  is  collected.  It  is  also  a  native 
of  the  United  States,  and  is  said  to  be  gathered  largely  on  the  southern  sea-coast  of 
n^pssaohusetts,  where  it  is  partly  torn  from  the  rocks,  and  partly  collected  upon  the 
besch,  on  which  it  is  thrown  up  during  storms.  It  is  prepared  for  market  by  spread- 
ing it  out  high  on  the  beach,  to  dry  and  bleach  in  the  sun.  (Aug.  P.  Melzar,  /Voc« 

*  Ckiorodyne.  An  empirical  remedy  under  thii  name  was  first  used  in  London,  bat  is  now  in 
some  of  its  imitautions  yery  largely  employed  in  varioas  parts  of  the  world.    Many  formulas  are  ex- 


efaloratoof  morphine  and  water  are  heated  in  a  flask  with  the  hydroohlorio  acid  untila  clear  solution 
is  produced,  then  the  other  ingredients  are  mixed  together,  and  when  the  first  solution  is  cold  the 
mixture  added  to  it.  This  is  a  dangerous  remedy,  and  should  be  used  with  great  oare  in  three  to 
tso  drop  doses  for  an  adult.  (See  MUtnra  Ohloro/ormi  et  Opii,  Part  II.,  National  Formulaty.) 
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A.  P.  A8i,y  1860.)  An  elaborate  aooount  of  the  plant,  its  distribution  on  the 
ooast  of  Massachosetts,  and  of  the  mode  of  gathering  and  curing  it,  is  given  by 
Mr.  O.  Hubert  Bates,  of  Soituate,  Mass.  ( U.  S.  AgnculturcU  EepoH^  1866 ;  abo 
A,  J.  P.,  1868,  p.  417.)  There  is  e?idenoe  to  prove  that  some  of  the  moss  in  the 
market  has  been  bleaohed  by  the  use  of  permanganate  of  potassium  and  hyposul- 
phite of  sodium  by  the  same  process  as  that  used  for  bleaehing  sponge.  (See  Spon^ia 
Decolarata,  Part  II.,  National  Formulary,)  Herr  Sohack  was  led  to  sospeot  this 
through  discovering  the  presence  of  sulphurous  acid  in  a  German  spenmen. 
(Pharm,  Zeitung,  1886,  p.  87.) 

When  collected,  it  is  washed  and  dried.  In  the  fresh  state  it  is  of  a  pniplish 
color,  but,  as  found  in  the  shops,  is  yellowish  or  yellowish  white,  with  occasionally 
purplish  portions.  It  is  officinally  described  as  "  yellowish  or  white,  homy,  trans- 
lucent ;  many-fbiked ;  when  softened  in  water,  cartilaginous ;  segments  flat,  wedge- 
shaped,  or  linear ;  at  the  apex  emarginate  or  two-lobed ;  it  has  a  slight  sea-weed  odor, 
and  a  mucilaginous,  somewhat  saline  taste.  One  part  of  it  boiled  for  ten  minutes 
with  30  parts  of  water,  yields  a  solution  which  gelatinises  on  cooling.**  U.  S.  It 
swells  in  cold  water,  but  does  not  dissolve.  Boiling  water  dissolves  a  lar^  pro- 
portion of  it,  and  the  solution,  if  sufficiently  concentrated,  gelatinises  on  cooling. 
According  to  Feuchtwanger,  it  contains  starch  and  pectin,  with  compounds  of 
sulphur,  chlorine,  and  bromine,  and  some  oxalate  of  calcium.  Herberger  found 
79*1  per  cent,  of  pectin,  and  9*5  of  mucus,  with  fatty  matter,  free  acids,  chlorides, 
etc,  but  neither  iodine  nor  bromine.  M.  Dupasquier  discovered  in  it  both  of 
these  elements,  which  had  generally  escaped  attention  in  consequenoe  of  theii 
reaction,  as  soon  as  liberated,  upon  the  sulphide  of  sodium  resulting  from  the 
decomposition  of  the  sulphate  of  sodium  of  the  moss  when  charred.  (Jowm,  de 
Pharm.,  3e  s^r.,  iii.  113.)  The  pectin  Pereira  thought  peculiar,  and  proposed  to 
call  carrageenin.  It  is  distinguished  from  gum  by  affording,  when  dissolved 
in  water,  no  precipitate  with  alcohol ;  from  starch,  bv  not  becoming  blue  with 
tincture  of  iodine ;  from  pectin,  by  yielding  no  precipitate  with  acetate  of  lead, 
and  no  mucic  acid  by  the  action  of  nitric  acid.  M.  Ch.  Blondeau  gives  the 
name  of  goemtne  to  a  substance  obtained  by  boiling  carrageen  (goimon^  jFV.)  for 
several  hours  in  distilled  water,  and  precipitating  the  mucilaginous  liquid  by 
alcohol.  The  predpitate,  being  redissolved  in  water,  yields  on  evaporation  thin, 
transparent,  elastic  plates,  resembling  icbthyocolla,  which  soften  and  swell  np  on 
contact  with  cold  water.  This  substance,  which  is  probably  complex,  is  wiuiont 
smell  or  taste,  neutral  to  test-paper,  and  dissolves  completelv  in  alkaline  liquids. 
Blondeau's  analysis  gave  21*80  per  cent,  of  carbon,  4*87  of  hydrogen,  21*36  of 
nitrogen,  2*51  of  sulphur,  and  49*46  of  oxygen.  Fliickiger,  who  analysed  this 
CDudlage  with  care,  found  in  it  no  sulphur,  and  only  0*88  per  cent,  of  nitrogen. 
The  drug  itself  yielded  not  more  than  1  *012  per  cent,  of  nitrogen.  (PAannaooymc^Atai 
2d  ed.,  p.  748.)*  Carrageenin  is  said  to  have  been  used  as  a  substitute  for  acama  under 
the  name  of  mUtatum  gum  arabic;  the  latter  occurs  in  three  forms,  white,  fight 
yellow,  and  yellow.  They  all  have  similar  properties,  swelling  up  like  tragacanth 
when  mixed  with  cold  water ;  but  not  forming  a  clear  solution  unless  the  mixture  is 
boiled ;  in  this  latter  respect  differing  from  tragacanth  or  albumen ;  iodine  did  not 
give  a  blue  color,  and  alcohol  did  not  precipitate  the  solution,  even  when  50  per  cent 
of  it  was  added.     It  has  mild  adhesive  properties.  (E.  0.  Federer,  Pharm.  Era^ 

1887,  p.  146.) 

The  mucilage  of  Irish  moss  has  come  into  considerable  use  at  this  time  (1888)#s 
an  emulsifying  agent.  (See  Macilago  Chondri  in  Part  II,/rom  the  Nationai  F6r* 
mvHary;  Emlen  Painter,  Proe.  A,  P.  A.,  1887,  p.  578;  A.  J.  Staudt,  A,  J.  P., 

1888,  p.  170.) 

Carngeen  is  nutritive  and  demulcent,  and,  being  easy  of  digestion  and  not  un- 
pleasant to  the  taste,  fbrms  a  usefVil  article  of  diet  in  cases  in  which  the  farinaceous 
preparations,  such  as  tapioca,  sago,  barley,  eto.,  are  usually  employed.    It  has  been 

*  Moet  BpedM  of  lea-weed  oontain  a  muooiu  lubsUaoe  «iiAlof«afl  to,  if  not  idontioal  with,  that  of 
oarrageen,  oat  are  not  ayailable  for  uie  on  aooount  of  their  disagreeable  taata.  In  France  the  Oi^ 
gartina  aeieulo9ui  U  said  to  be  oxtemiTelj  sold  as  oanra|seen.  (Dngendoriri  Jnkrmb*^  1874^  P-^) 
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partiealarly  reoommended  in  ohronio  pectoral  affections,  scrofnlonfl  complaints,  dys- 
entery, diurhosa,  and  disoiders  of  the  kidneys  and  bladder.  It  may  bo  used  in  the 
foim  of  decoction,  made  by  boiling  a  pint  and  a  half  of  water  with  half  an  ounce 
of  the  moss  down  to  a  pint.  Sugar  and  lemon-juice  may  usually  be  added  to  improve 
the  flaTor.  Milk  may  be  substituted  for  water,  when  a  more  nutritious  preparation 
is  required.  It  is  recommended  to  macerate  the  moss  for  about  ten  minutes  in  cold 
water  before  submitting  it  to  decoction.  Any  unpleasant  flayor  that  it  may  have 
ioq;Dired  from  the  contact  of  foreign  substances  is  thus  removed. 

CHRY8AROBTNUM.    U.S.,  Br.     Oirymrobm. 

(CJHB^S-^-BQ-Bi'KttM.) 

''  A  mixture  of  proximate  principles,  commonly  misnamed  Ghrysophanic  Acid, 
extracted  from  Ooa-powder,*  a  substance  found  deposited  in  the  wood  of  the  trunk 
of  Andira  Araroba.  Aguiar.  {NcU.  Ord.  Leguminosse,  Papilionacese.)'*  U,  S.  *'  The 
medullary  matter  of  the  stem  and  branches  of  Andira  araroba,  Aguiar, ;  dried, 
powdered,  and  purified ;  containing  more  or  less  chrysophanic  acid  according  to  age 
and  condition,  and  yielding  much  chrysophanic  acid  by  oxidation."  Br. 

Goa  Powder,  Ararob*,  Poh  di  Bahi» ;  Pondre  de  Goa,  Fr,/  Goa-Palrer,  G. 

Chxysarobin,  or  Araroba,  has  long  been  used  as  a  medicine  in  Braiil,  and  exported 
in  considerable  quantities  to  Portu^,  whence  it  found  its  way  through  the  Portu- 
guese colonies  into  Eastern  commerce.  In  the  East  Indies  it  is  usiudly  known  as 
Ooa  Powder.  Indeed,  the  identity  of  the  two  powders  was  first  proved  in  1875  by 
Dr.  J.  P.  Dasilva  Lima.  (P.  J.  Tr.,  v.  724,  801,  806.) 

Chrysarobin  has  been  supposed  to  be  yielded  by  certain  lichens,  but  was  shown  by 
Dr.  R.  A.  Monteiro  to  be  obtained  from  a  leguminous  tree  abundant  in  the  forests 
of  the  BrasUian  province  of  Bahia,  which  was  referred  by  Mr.  E.  M.  Holmes  to  the 
geous  Csesalpinia,  but  which  was  determined  by  studies  made  in  its  native  forests  by 
Dr.  J.  M.  de  Aguiar  to  be  an  undescribed  species  of  Andira. 

Andira  Araroba,  Aguiar,  is  a  large  tree,  attaining  a  height  of  100  feet,  with  a* 
smooth  trunk,  and  a  spheroidal,  not  very  bushy  head.  The  wood  is  yellowish,  with 
numerous  longitudinal  canals,  besides  abundant  irregular  interspaces  or  lacuDSd,  in 
which  the  chrysarobin  is  found.  (.See  P.  •/.  2V.,  ix.  755 ;  x.  42,  814.)  The  oldest 
trees  yield  the  largest  amount  of  the  powder ;  the  parts  containing  it  are  finely 
diipped  or  scraped  off.  The  workmen  who  procure  it  often  suffer  severely  from, 
irritation  of  the  eyes  and  face. 

Properties.  "A  pale  orange  yellow,  crystalline  powder,  permanent  in  the  air, 
odorlees  and  tasteless,  almost  insoluble  in  water,  only  slightly  soluble  in  alcohol,, 
readily  soluble  in  ether  and  in  boiling  benzol.  When  heated  to  about  162^  C.. 
(323-6  P.),  it  melts,  and  may  be  partially  sublimed.  On  ignition  it  is  wholly  dis- 
sipated. In  solutions  of  alkalies  it  is  soluble  with  a  yellowish  red  or  reddish  yellow^ 
cdor,  which  is  changed  to  red  by  pasdng  air  through  the  liauid.  Sulphuric  acid' 
duBolves  it  with  a  deep  blood-red  color;  on  pouring  the  solution  into  water,  the 
Bubstanoe  separates  again  unchanged."  U.  S.  As  first  obtained,  chrysarobin  is  stated 
to  be  of  a  pale  primrose  yellow,  but  it  rapidly  darkens  with  age,  so  that  in  commerce 
it  varies  from  a  dull  ochre  color  to  a  dark  chocolate  or  maroon-brown.  It  is  some- 
times a  rather  fine  powder,  but  is  usually  more  or  less  agglomerated,  and  not  rarely 
eontains  fragments  of  woody  tissue.  Its  taste  is  bitter.  It  is  insoluble  in  water 
and  most  menstrua,  kit  vields  as  much  as  80  per  cent,  of  its  weight  to  solutions 
of  oaustie  alkalies  ana  to  benzol.  The  British  rharmacoposia  requires  that  it  shall 
be  "almost  entirely  soluble  in  150  parts  of  hot  rectified  spirit.*'  Attfield  analyzed 
6oa  powder,  and  found,  along  with  2  per  cent  of  resin,  5'5  per  cent,  of  woody  fibre, 
and  7  per  cent,  of  bitter  extractive,  80  to  84  per  cent,  of  what  he  considered  to  be 
ebrysophanio  acid ;  but  Liebermann  and  Siedler  showed  that  this  was  not  chryso- 
phaaic  add  at  all,  but  a  substance  easily  convertible  into  the  acid,  which  substance 

*  Dr.  C.  Riee  {AfMrUaim  Drttggittf  1886)  atatM  that  obrynrobin,  ai  at  preient  sold,  is  not  ai 
■trong  at  that  whioh  was  in  the  market  some  flye  or  six  yean  mgo,  and  suggests  that  the  powder 
eootains  some  sabstaaoe  stiH  more  aotiye  than  ohrysarobin.  supporting  his  supposition  by  the  atate- 
msat  of  Gehe,  that  the  mother  liquid  left  alter  the  orystalliiation  of  ehrysarobin  bas  in  it  a  very 

28 
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Aeynlledc&iycaroSwt.tiKlKiTetoitt'hefbrmnhC.H^O^  (A.  j;  R,  1879,  p.  80.) 
Wh«n  chiTMrobia  u  diitilkd  vith  rinodnst  it  yields  methyl -HithnceDe,  C^H,^ 

Hedieal  Vim.  When  taken  intenidly  in  ntfficient  Bmoaiit,  chryaaTobin  acti  m 
a  dedded  gafltro-intesdnal  iniUnt,  prodnoing  large,  very  vatery,  brownish  atook,  and 
repeated  Yomiting  withonl  mnoh  Banaea.  Dr.  J.  A.  Thompson  (JVl  R.,  1877,  p. 
leT^sUtea  that  it  aota  efficiently  in  doece  of  20  to  25  gnina  (1-3-1-566  Gdl)  for  tb» 
adnlt,  10  gnuns  (0-6fi  Qm.)  for  ohildnn  12  yeara  of  age,  6  graina  (0-4  Om.)  for  tMhini 
He  believes  It  to  have  praotioal  value  as  affording  a  very  [»ompt  and  effioiant  MapH 
of  clearing  ont  the  whole  primes  vise,  and  of  cansing  very  lai^e  dischai^ee  of  bile. 
It  is,  however,  not  probable  that  it  will  be  need  to  any  extent  ai  an  internal  remedy. 

Chrysorobin  has  been  long  need  in  South  America  and  India  as  a  remedy  in  ekia 
diseases,  bnt  the  attention  of  the  general  profession  was  first  called  to  it  in  1874  by 
Sit  Joseph  Fayrer.  It  is  frequently  ai^lied  in  psoriasis  and  very  chronic  ecaona, 
by  beine  rubbed  np  with  water  into  a  dough,  whiob  is  spread  over  the  diseased  spot 
^ler  it  IS  as  far  as  poaeibte  freed  from  soales  by  washing.  As  soon  aa  the  dough  is 
dry,  it  should  be  covered  with  a  layer  of  oollodiou  or  solution  of  gutta-percha,  and 
the  whole  allowed  to  remain  for  several  days,  when  tt  is  removed  b;  wasbing  and 
renewed.  In  using  ohryBerobin,  eore  most  be  observed  not  to  allow  it  to  come  in 
«Mitact  with  the  clothu,  as  it  leaves  an  indelible  stain.  It  is  at  present  emplojed 
lordly  in  the  prepnation  of  ohrysophonio  acid.* 

Off.  A-ep.  Ungaeotam  GhiysoroDinL 

CIUICIFVGA.  U.S.,  Br.  Obmcifttga.    ^Bhek  SnaJctrooL] 

(cta-I-dar't-a*.) 

"  The  rhiiome  Ad  rootlets  of  Cimioifiiga  raoemoeiL  Elliott     (Nat.  Ord.  Rar- 

nunoulacesa."   U.  S.    "  The  dried  rhiiome  and  rootlets  of  GimicJAiga  raoemosa,  £t- 

Hott  (Aotna  noemosa,  Linn.')."  Br. 

Aetan  Radix;  Bluk  Coboth;  Raolae  d'AotCa  1  Snppo,  Fr.,-  Sohnm SchJangenwan^  Q. 

Gen.  Ch.   Cafyx  four  or  five-leaved.  Petal*  four  to  eight,  deformed,  thickish,  some- 

timea  wanting.   G^xuZetonetofive,  oblong,  many-seeded.    SeedtwoMmvea.  NiUtalL 

dmidjugaracemosa.    Torrey, -PTor.  219;  Carson,  7Hu4(.o/Jfcd.  5(rf.  i.  9,pL3. 

— C.  tervmiaria-    Pursh,  Flor.  Am.  Saat.  p.  372. — Aeteea  raoanoMa.    WiUd.  &. 

Plant,  ii.  UB9.—Jihcroty$  raeemota.     Baton's  Manttal,  p.  2SB;B.(t  T.  8.    This 

is  a  tall  stately  plant,  having  a  pa- 

ennial  root,  and  a  simple  berooeeons 

stem,  which  rises  from  four  to  eight 

feet  in  height.    The  leaves  are  latge, 

and  ternately  decomposed,  haviag 

oblong-ovate    leaflets,    incised   oaa 

toothed  at  their  edges.    The  flowen 

are  small,  white,  and  disposed  in  a 

long,  terminal,  wand-like   noeme, 

with  occasionally  one  or  two  shoita 

raoemes  near  its  base.     The  ealyz  n 

white,  four-leaved,  and  deddnous; 

the  petals  are  minat«,  and  shorter 

than  the  stamens ;  the  pistil  consists 

of  an  oval  germ  and  scsnle  stigma. 

The  fruit  is  %n  ovate  capsule  eoB- 

tuning  numerons  flat  teeda. 

The  black  maieroot,  or  cohmk  M 

this  plant  is  sometimea  colled,  is  a 

native  of  the  United  States,  growing 

in  shady  or  rooky  woods  from  Canada 

to  Florida,  and  flowering  in  June  and  July.     The  root  ia  the  paK  employed. 

•  LlebermiiDn  dcnribed  [Bir.  d.  Chem.  Of.,  188S,  p.  4tT)  ■avgni  oompoaDda  obtained  tnm 
altiarin  ind  parpnrin  bj  radnctlDD,  wblah,  from  their  liinllarlL;  ot  oompoiltiaD  to  ohryauvUB,  hi 
BropOHi  to  ul]  aiiikranhitu.  Tha  oommareial  anthnrobin,  prepared  from  auDmeraial  atbaii^ 
hai  been  tried  hj  Dr.  O.  Behrend  and  Profmor  Kijbnar  wllb  tatocable  ntaltM  In  pKiriaiU,  pitj- 
liaau,  papaloua  ■jpbllii,  berpaa  toDinraDi,  and  eo«ima  marginatum. 


TrunetMMCtlaaDfClBlclftig*',  ngtlat  thowlac  Bra 
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Vn^MrtiM.  Tlw  imi  not  consiato  of  a  thick,  irregntirij  bent  or  oontarted 
bod;  or  caudex,  from  one-tliinl  of  to  inch  to  «»  iaoh  in  thiokoMi,  onan  sereril 
mxim  in  kngtli,  fiin»h«d  with  tatmj  alender  radiolas,  and  rendowd  ezoeedi^l; 
nof^  *nd  jfigti  ie  appeuanee  by  the  remnioi  of  the  eteme  of  luooMSTe  jean, 
which  W  tko  length  of  an  ioeh  or  mora  are  JreqaeDtlj  attached  to  the  root.  It  is 
ofioinally  desoribed  as  followa.  "  The  rhinmo  is  LoriioDta],  hard,  two  iaobM  (6  em.) 
or  mote  k»ig,  ahoot  otu  iaA  (25  ma.)  thiek,  with  BBmaroaa  ttaat,  iqtrigbt  or  curved 
bruMhaa,  terminatMl  by  a  cop-shaped  aoar,  and  with  niuDeroaa,  wiiy,  brittle,  obtaaelj 
qnadm^alar  rootlets,  about  one-twelfth  of  as  iooh  (2  mm.)  thick-,  the  whole 
browaiah'Uack,  nearly  inodorona,  and  baring  a  bitter,  aerid  taste,  Rhiaome  aod 
tKanehcB  have  a  iMOoth  fracture,  with  a  lai^  pith,  Boircnioded  by  numerous,  snb- 
Bnaar,  whitish  wood-ravs,  and  a  thin,  Srm  Itwrk.  The  rootlets  break  with  a  short 
fraatora,  have  a  thick  bark,  and  oootain  a  ligneooa  oord  branching  into  about  four 
i^a."  U.  S-  The  odor,  though  not  strong,  is  pecaliar  and  rather  disagreeable,  aod 
is  gradually  lost  by  keeping.  The  root  yields  its  Tirtuea  to  boiling  wat«r.  It  was 
fcud  by  Ur.  Tilghman,  of  Philadelphia,  to  contain  gum,  atardi,  sugar,  reaia,  wax, 
&tty  matter,  tannic  and  gallic  acids,  a  black  coloring  matter,  a  green  eoltniog  natter, 
Bgnio,  M>d  sabs  of  potMoa,  lime,  magnesia,  and  iron.  (A.  J.  P.,  vL  20.}  Itnodoabt 
abo  eontaina,  whes  tceA,  a  Toladte  priociple,  with  whioh  its  Tirtuea  may  be  in  some 
depee  aneoiated ;  as  we  are  coo6deot  that  it  ia  more  sffioadoos  in  the  recent  state. 


a  when  long  kept.     In  fact,  Mr.  Qemge  H.  Davis,  in  a  more  reoent  analysis,  b 

_  iratad  by  distillation  a  small  proportiou  of  volatile  oil,  having  deradedly  the  peoo- 

Bh"  odor  of  the  reoL     Mr.  Davis  also  found,  in  addition  to  the  principlee  above 


mentioned,  aHtaiBen  and  extractive  among  the  organic,  and  silica  among  the  inor- 
ganic constituents.  The  sugar,  moreover,  noticed  by  him  was  of  the  unerystalliiable 
variety,  and  the  resin  of  two  kinds,  one  soluble  in  doobol  but  not  in  ether,  the  other 
soluble  iu  both  these  menstrua.  (^A.  J.  P.,  xxxiii.  396.) 

A  nyBtallinble  prinople  has  been  obtained  from  the  root  by  Mr.  T.  Elwood  Conard. 
After  biliDg  to  obtain  any  vt^lale  principle  from  the  fresh  root  by  disdlbtion,  he 
prepnred  a  strong  tiuctare  of  the  root,  treated  this 
witii  the  sedation  of  snbacetate  of  lead,  which  pre-  ' 
eipitated   resin,  tannin,  and   coloring  matters,  then  . 
filtered,  and    precipitated  the  lead    by  sn^haretted 
hydrogen  in  excess,  and  allowed  the  tincture  to  evapo- 
rate spontaneously ;  and,  finally,  having  treated  the 
reriduaiy  powder  with  benzin,  afterwards  washed  it  I 
with  water,  dissolved  it  to  saturation  in  strong  alcohol, 
and  treated  the  solntion  with  alumina.     The  mixture 
was  allowed  to  evaporate  to  a  dry  mass,  which  wag 
nearly  exhausted  with  alcohol.     The  solution,  being 
allowed  to  evaporate,  left  bebiod  a  crystalline  mass, 
somewhat  resembling  alum.     This  substance  has  little 
taste  on  acconst  of  its  extreme  insolubility  in  the 
saliva ;  but  in  alcoholic  solutions  has  very  Btron);ly  , 
the  acrid  taste  characteriBtic  of  the  fresh  root.     The  ' 
erystals  are  very  soluble  in  oold,  and  more  so  in  hut 
aletJiol,  soluble  also  in  diloroform,  and  dightly  in 

ether.      They  are  fusible  and  inflammable.      They  '*^""^w""i"' '*'*'''' 

are    neutral,    possessing   neither   acid  nor  alkaline 

pnmerties.  Their  effects  on  the  system  were  not  examined.  (A.J.  P.,l&7l,-p.l5l.) 
L.  r.  Beach  (A.  J.  P.,  I8T6,  p.  385)  obtained  from  oommwciiU  resin  of  cimicifaga 
(the  se-oalled  cinicifugin  or  mactotin)  a  crystidline  principle  by  Conard's  process. 
H.  S.  Falck  {A,  J.  P.,  1884,  p.  4ft9)  found  in  the  juice  of  the  fresh  plant  a  orystal- 
Kne  principle  resembling  the  priociple  Rnnonnoed  by  Gonnrd.  Oa  the  other  hand, 
neither  F.  H.  Trimble  {A.  J.  P.,  1878,  p.  468)  nor  Proft.  Warder  or  CoblenU 
were  able  to  obtain  a  crystalline  principle,  while  C.  S.  Qallaher  obtained  ciyatala 
of  eaae  sugar  from  the  fluid  extract.  (A.  J.  P.,  1887,  p.  {145.)    In  view  of  these 

■  Vte  a  d«iailid  dMoriptlaa  (<  Iha  mJaroM^  ebanwtsr  of  Iha  root,  «M  ^. /.  P,  18S4,p.4M 
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faots,  it  would  appear  that  the  active  priDoiple  is  a  lesiDoiiB  amorphoiis  bodj.  (Sea 
Drugs  and  Medicines  of  North  America,  vol.  i.  p.  264.) 

Medical  PropertieB  and  TTsas.  In  1831  cimicifuga  was  iatroduced  to  the  nodoe 
of  the  profession  by  Dr.  Young,  and,  although  used  to  a  considerable  extent  since 
that  time,  very  little  is  known  of  its  real  influence  upon  the  system.  In  overdoses 
it  is  said  to  cause  general  relaxation,  vertigo,  tremors,  decided  reduction  of  the  pulse; 
occasionally  it  vomits,  but  its  emetic  action  is  never  violent,  and  is  probably  amply 
the  lesult  of  a  mild  gastric  irritation.  It  certainly  in  laige  doses  produces  giddiness, 
with  intense  headache  and  prostration.  It  has  been  found  by  Dr.  B.  Hutchinson  to 
cause  in  frogs  complete  ansosthesia  by  a  direct  action  upon  the  sensory  side  of  the 
spinal  cord.  The  same  observer  noted  that  toxic  doses  produce  in  mammals  skwing 
of  the  pulse  with  fall  of  the  arterial  pressure,  results  which  appear  to  be  in  part  due 
to  a  direct  depressant  action  upon  the  heart-muscle  or  its  ganglia,  in  part  to  a  paral- 
ysis of  the  vaso-motor  centre.  It  has  been  used  in  the  past  in  rheumadsm,  dropsy, 
hysteria,  phthisis,  and  various  other  affections,  but  at  present  ia  employed  almost 
exclusively  in  the  treatment  of  the  St.  Vitus's  dance  of  childhood,  in  which  it  is  an 
efficient  remedy. 

It  may  be  given  in  substance,  decoction,  tincture,  or  extract  The  dose  of  the 
powder  is  from  a  scruple  to  a  drachm  (1*3-3*9  Gm.).  The  decoction  has  been 
much  used,  but  is  thought  by  some  not  to  contain  all  the  virtues  of  the  root.  An 
ounce  of  the  bruised  root  may  be  boiled  for  a  short  time  in  a  pint  of  water,  and  one 
or  two  flnidounces  (30-60  G.c.)  given  for  a  dose.  From  half  a  pint  to  a  pint  of 
the  decoction  may  be  taken  without  inconvenience  during  the  day.  The  tincture 
is  offioinally  made  in  the  proportion  of  twenty  parts  in  one  hundred  of  alcohol, 
and  given  in  the  dofee  of  one  or  two  fluidrachms  (3*75-7*5  G.c).  The  fluid  ex- 
tract when  properly  made  from  good  root  b,  however,  the  best  preparation.  The 
dose  of  it  is  from  a  half  to  one  fluidrachm  (1*9-3*75  C.c.)  three  or  four  times  a  day 
in  water.  The  practitioners  calling  themselves  eclectics  use,  under  the  name  ofdmi- 
cijuffiuj  or  macrotin^  an  impure  resin  obtained  by  precipitating  a  saturated  tincture 
of  the  root  with  water.  It  is  given  in  the  dose  of  a  grain  or  two  (0*065-0-13  Gm.). 
The  names,  however,  are  inappropriate,  as  they  should  be  reserved  for  the  pure  active 
principle  or  principles  when  discovered.  (See  JV.  J,  Med.  Reporter^  viii.  247.) 

Off,  Prep,  Extractum  Cimicifugao  Fluidum ;  Tinctura  Cimicifugse. 

CINCHONA.  U.S.,  Br.     OmcTuma. 

(dN-fJHO'N^L.) 

*<  The  bark  of  any  species  of  Cinchona  (^Nat.  Ord.  EubiacesB,  Cinohoness),  con- 
taining at  least  3  per  cent,  of  its  peculiar  alkaloids."  U.  S.  "  The  dried  bark  of 
Cinchona  Calisaya,  WeddeU;  CinchoDa  officinalis,  lAnn, ;  Cinchona  succirubra,  Par 
von  ;  Cinchona  lancifolia,  Mutis;  and  other  species  of  Cinchona  from  which  the 

peculiar  alkaloids  of  the  bark  may  be  obtained."  Br. 

CinobonsB  Cortex,  Br.;  Peruvian  Bark;  Cinchona  Bark;  Qainqaina,  Fr.;  China,  PeruTl- 
anisohe  Rinde,  0.;  China,  /(./  Quina,  Sp. 

Varieties. 

Cinchona  Flaya.  YeUow  (Xnchona.  [  Calisaya  Barh."^  U.  8.  "  The  bark  of 
the  trunk  of  Cinchona  Calisaya,  WeddeU.  \NaJt,  Ord.  Rubiacess,  Cinchoneae),  con- 
taining at  least  2  per  cent,  of  quinine."  U.  S. 

CinehonaB  FlavsB  Cortex,  Br.;   Yellow  Oinehona  Bark. 

Cinchona  Kuboa.  Red  Cinchona.  IRed  Bark."]  U.  S.  "  The  bark  of  the 
trunk  of  Cinchona  succirubra,  Pavon.  (JSfat.  Ord.  Rubiacese,  Cinchonese),  containing 
at  least  2  per  cent  of  quinine."  U.  S.  "  The  dried  bark  of  the  stem  and  brancheB 
of  cultivated  plants  of  Cinchona  succirubra,  Pavon."  Br. 

Ciaohonn  Bubr*  CorteXf  Br.;  Rtd  Oinchma  Bark. 

Botamoal  History* 

Though  the  Peruvian  bark  was  introduced  into  Europe  so  eariy  as  IMO,  it  was 
not  till  the  year  1737  that  the  plant  producing  it  was  known  to  naturalists.  In  that 
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jear  La  Gondamine,  on  a  journej  to  Lima,  through  the  province  of  Loxa,  had  an 
opportnnitj  of  examining  the  tree,  of  which,  npon  his  return,  he  puhlifihed  a  descrip- 
tion in  the  Memoirs  of  the  French  Academy.  Soon  afterwards  Linnaeus  gave  it 
the  name  of  (XMhona  offUnnaliSj  in  honor  of  the  Countess  of  Ginohon,  who  is  said 
to  have  first  taken  the  hark  to  Europe ;  but,  in  his  description  of  the  plant,  he  united 
the  specieB  discovered  by  La  Gondamine  with  C.  pubescens,  a  specimen  of  which  had 
been  sent  to  him  from  Santa  F^  de  Bogota.  For  a  long  time  it  was  not  known  that 
more  than  one  species  existed ;  and  C.  officmaUs  continued,  till  a  comparatively  re- 
eent  period,  to  be  reoogniied  by  the  Pharmacopoeias  as  the  only  source  of  the  Peru- 
vian bark  of  commerce.  But  a  vast  number  of  plants  belonging  to  the  Linnssan 
genus  Cinchona  were  in  the  course  of  time  discovered ;  and  the  list  became  at  length  so 
unwieldy  and  heterogeneous,  that  botanists  were  compelled  to  distribute  the  species 
into  several  groups,  each  constituting  a  distinct  genus,  and  all  associated  in  the  natu- 
ral family  of  Cinchonacese.  Among  these  genera,  the  Cinchona  is  that  which  em- 
braces the  true  Peruvian  bark  trees,  characterised  by  the  production  of  the  alkaloids, 
quinine,  dnchonine,  etc,  as  well  as  by  certain  botanical  peculiarities,  among  which 
the  most  distinctive  is  probably  the  dehiscence  of  the  capsule  from  the  base  towards 
the  apex,  or  from  below  upward.  The  new  genera  Exostemma  and  Buena  embrace 
species  which  have  been,  perhaps,  most  frequently  referred  to  as  Cinchonas ;  but 
they  are  snffidentiy  characterized,  the  former  by  the  projection  of  the  stamens  be« 
yond  the  corolla,  a  peculiarity  which  has  given  name  to  the  genus,  the  latter  by  the 
different  shape  of  the  corolla,  the  separation  of  the  calyx  from  the  fruit  at  maturity, 
and  the  opening  of  the  capsule  from  above  downward.  More  recently  Weddell  has 
separated  several  generally  admitted  species  from  Cinchona,  and  instituted  a  new 
genus,  which  he  proposes  to  name  CcucariUa.  This  includes  the  former  Oinchorui 
magnifolia  of  Ruiz  and  Pavon  ((7.  ohlongifolia  of  Mutis),  the  C.  itenocarpa  of 
Lambert,  the  (7.  aeatifolia  of  Ruiz  and  Pavon,  the  {7.  oblongifoUa  of  Lambert,  the 
C.  macrocarpa  of  Yahl,  and  the  C.  cava  of  Pavon,  which  differ  from  the  true  Cin- 
chona in  having  the  dehiscence  of  the  capsules  from  the  apex  towards  the  base,  or 
from  above  downward,  and  the  barks  of  which  contain  neither  of  the  alkaloids  above 
referred  to.  (Weddell,  ffisl.  Nat,  de$  Quvnquituu,  p.  77.)  With  this  brief  pre- 
liminaiy  notice,  we  shall  proceed  to  consider  the  true  Cinchonas.  It  may  be  proper, 
however,  first  to  say,  that  the  botanists  who  have  personally  observed  these  plants, 
•besides  La  Gondamine,  of  whom  we  have  before  spoken,  are  chiefly  Joseph  de  Jussieu, 
who  in  the  year  1739  explored  the  country  about  Loxa,  and  gathered  specimens 
still  existing  in  the  cabinets  of  Europe ;  Mutis,  who  in  1772  discovered  Cinchona 
trees  in  New  Granada,  and  afterwards,  aided  by  his  pupil,  Zea,  made  further  investi- 
gations and  discoveries  in  the  same  region ;  Ruiz  and  Pavon,  who  in  1777  began  a 
course  of  botanical  inquiries  in  the  central  portions  of  Lower  Peru,  and  discovered 
several  new  species ;  Humboldt  and  Bonpland,  who  visited  several  of  the  Peruvian 
bark  districts,  and  published  the  results  of  their  observations  after  1792 ;  Pdppig, 
who  travelled  in  Peru  so  late  as  1832,  and  published  an  account  of  his  journey  about 
the  year  1835 ;  Weddell,  whose  researches  in  Bolivia  are  so  well  known,  and  have 
been  so  productive  of  valuable  information  in  relation  to  the  Calisaya  bark  and  allied 
species ;  whilst  Karsten,  Caldas,  Martins,  Ledger,  and  other  intrepid  explorers  have 
in  later  times  largdy  added  to  our  information. 

Gen.  Ok.  Calyx  with  a  turbinate  tube,  and  a  persistent  five-toothed  limb.  Corolla 
with  a  round  tube,  a  five-parted  limb,  and  oblong  lobes  valvate  in  Aestivation.  £f^a- 
meiu  with  short  filaments  inserted  into  the  middle  of  the  tube,  and  linear  anthers 
entirely  dosed.  Stigma  bifid,  subclavate.  Capsule  ovate  or  oblong,  somewhat  fur- 
rowed on  each  side,  bilocular,  crowned  with  the  calyx,  septioidal-dehiscent,  with  the 
nericarps  loosened  from  the  base  towards  the  apex,  the  introflexed  part  disjoined. 
Placentse  elongated.  Seeds  numerous,  erect,  imbricated  upward,  compressed,  winged, 
with  a  membranous  margin,  and  a  fleshy  albumen. — The  plants  composing  this  genus 
are  trees  or  shrubs.  The  leaves  are  opposite,  upon  short  petioles  with  flat  margins, 
and  are  attended  with  ovate  or  oblong,  foliaceous,  free,  deciduous  stipules.  The 
flowers  are  terminal,  in  corymbose  panicles,  and  of  a  white  or  purplish  rose  color. 
De  OandoOe, 
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The  genuiDe  Ginchoiia  trees  are  Datires  exchuively  of  Sooth  Amerioa.*  In  that 
contioent,  however,  they  are  widely  diffused,  exteoding  from  the  19th  degree  of  soutli 
latitude,  oousiderably  south  of  La  Pax,  in  Boliyia,  to  the  mountains  of  Santa  Harta, 
or,  according  to  Weddell,  to  the  Yioinity  of  Ganoas,  on  the  northern  ooaat^  in  about 

*  TranaplanHmg  of  the  (TtnoAona  trtm,  and  OuUiva^cn  in  new  Sitet.  For  a  long  time  «ller  the 
diioovery  of  the  virtuM  of  PeruviAO  bark,  no  attempt  appean  to  have  been  Btade  to  traaaplant  to 
other  countries  the  trees  which  prodnoed  it.  In  1737,  La  Condamine  oollected  a  large  nnmbwof 
yonng  plants,  with  a  view  of  conTeying  them  to  Europe;  hut,  after  having  desoended  the  Amaaon 
in  safety  for  more  than  a  thotraand  leagues,  they  were  washed  overboard,  near  the  mouth  of  that 
river,  from  the  boat  eontaining  them,  and  were  all  lost.  After  this  fiulare,  though  the  idea  of  traas- 
planting  the  Cinchonas  was  occasionally  suggested,  nothing  was  done  until  1846-7,  when  Dr.  Wed- 
dell,  now  celebrated  for  his  successful  exploration  of  the  region  of  the  Calisaya  bark,  sent  some 
seeds  to  Franee,  whieh  were  planted  with  snooess  in  the  Jardin  des  Plantes,  and  thus  PuppKed  some 
of  the  conservatories  of  Europe  with  specimens  of  the  plant.  But  the  first  enocesaliil  effort,  with 
a  view  to  great  practical  results,  was  made  in  1853,  by  the  Dutch  government,  by  whom  Mr.  Haat- 
karl,  formerly  superintendent  of  the  Botanical  Garden  in  Java,  was  sent  to  Sonth  Amerioa  on  this 
important  mission.  A  number  of  young  Cinchona  plants  were  sent  by  him  direotly  aeroos  the 
pacific  to  Batavia,  which  they  reaohed  before  the  eloae  of  1864.  From  these,  and  from  seeds  ob- 
tained from  other  sources,  which  were  planted  in  the  mountains  of  Java,  in  sites  seleeted  for  their 
supposed  conformity  in  climate  with  the  native  locality  of  the  Cinchona^  have  sprung  numerous 
plantations. 

Stimulated  by  the  suggestions  of  Dr.  Royle,  and  by  the  partial  suooess  of  the  Duteh,  the  Bmg- 
lish  government  engag^  in  1859,  the  services  of  Mr.  Clements  B.  Markham,  who  prooeeded  to 
Bolivia,  in  South  America,  and,  after  almost  incredible  hardships,  arising  partly  from  the  naturr 
of  the  country  and  partly  from  the  jealousy  of  the  native  authorities,  succeeded  in  eonecting  and 
transmitting  to  England  upwards  of  400  Calisaya  plants.  Most  of  these,  however,  were  so  mneh 
injured,  on  their  ws^r  from  England  to  India,  by  the  excessive  heat  of  the  Red  Sea^  that  rmj  fisw, 
on  their  arrival  in  Uindostan,  had  suflloient  life  remaining  to  grow  when  planted.  Happily,  the 
deficiency  was  supplied  by  sec^ds  of  C  Calisaya  sent  from  Java,  where  they  were  produoed,  to  CW1- 
eutta,  at  the  request  of  the  Engli^  Governor-General.  (De  Vi^,  P,  J.  Tr.,  181)3,  p.  440L)  Whilst 
Mr.  Markham  was  in  Bolivia,  other  agents  were  collecting  other  species  in  Peru  and  Ecuador, 
whence  seeds  of  the  pale  and  red  bark  Cinchonas  reached  India,  and,  being  planted  in  the  selected 
sites,  proved  to  be  very  productive. 

The  sites  selected  for  the  Cinchona  plantations  were  in  the  Neilgherry  Hills,  in  Sonther|i  India, 
in  the  Presidency  of  Madras,  at  the  junction  of  the  East  and  West  Ghauts,  near  the  Sanitarj 
Station  of  Ootacamund,  at  heights  varying  from  5000  to  7450  feet  above  the  sea.  These  posltioos 
unito  the  peculiar  characters  of  the  native  region  of  the  Cinchonas  in  the  Andes,  not  only  as 
regards  elevation  and  latitude,  but  also  as  to  atmospheric  moisture,  an  excess  of  whksh,  for  the 
greater  portion  of  the  year,  seems  essential  to  the  perieotion  of  these  trees.  But,  though  a  certain 
excess  of  atmospheric  moisture  is  necessary,  yet  the  trees  do  not  grow  well  in  a  wet  soil,  as  Mr. 
Cross,  who  personally  inspected  the  region  in  the  Andes  where  the  best  barks  are  obtained,  fbund 
the  C&nchona  plante  only  on  the  dry  slopes,  and  never  on  wet  ground.  He  remarked,  moreorer, 
that  constant  dampness  of  the  atmosphere  is  unfiavorable,  as  a  certain  amount  of  dry  weather  is. 
necessary  for  the  ripening  of  the  capsules.  In  regard  to  the  temperature^  which  is  about  the  same 
throughout  the  year,  he  observed  that  during  the  hottest  days  the  thermometer  rose  to  59®  or  90®  F., 
ftklling  to  46®  or  48®  F.  at  night ;  but  at  the  upper  limit  it  ranged,  during  tbe  day,  ftrom  46®  to  48®, 
and  at  night  fell  to  35®  or  36®  F.  {A.  J,  P^  1867,  p.  161.) 

Besides  the  Neilgherry  Hills,  other  sites  were  selected  fur  experimental  plantations;  and,  sinoe 
the  first  introduction  of  the  Cinchona  trees,  their  Culture  has  been  extended  to  various  points  IVom 
Hakgalla,  in  the  island  of  Ceylon,  to  the  Himalaya  Mountains;  as  in  the  Wynaad,  the  Coorg,  the 
hills  of  Travanoore,  and  especially  at  Peermede  in  the  Presidency  of  Madras ;  in  Sikkim  and  Dar- 
jeeling  in  the  Presidencv  of  Bengal ;  at  Lingmulla  in  the  Presidency  of  Bombay :  and'  in  tbe  vaQey 
of  Kangra  in  the  Punjab ;  from  the  southern  to  the  northern  extremity  of  British  India.  The  cul- 
ture has  especially  flourished  in  Ceylon ;  but  the  attempt  has  collapsed  In  St.  Helena. 

Besides  the  general  fact  of  the  success  of  the  oulture,  ether  resulto,  as  unexpected  as  thsj  are 
important,  have  been  obteined  within  the  last  few  years.  It  was  ascertained  at  an  early  pariod, 
that  the  productiveness  of  these  plants  in  alkaloids  had  not  been  diminished  by  transplanting; 
it  is  now  known  that  this  productiveness  has  in  fact  been  very  considerably  increased.  Another 
highly  important  result  is  the  discovery  by  Mr.  Maoltor,  thai  the  yieU  in  alkaloids  is  greatly  sng- 
mented  by  a  oertoin  treatment  of  the  trees.  It  had  been  noticed  that  the  einehona  alkaloids, 
especially  in  any  other  form  than  that  of  sulphate,  were  apt,  on  exposure  to  the  direct  light  of  the 
sun,  to  become  reddened  by  the  generation  or  coloring  matter,  at  the  expense  of  the  alkaleid.  It 
was  a  very  natural  inference  that  a  similar  change  might  take  niace  in  the  Uring  plant,  as  a  ees- 
sequence  of  which  the  proportion  of  alkaloids  they  were  capable  of  prodnotng,  might  be  greatly 
diminished.  To  obviate  this  presumed  effect,  Mr.  Maclvor  was  induced  to  make  the  experiuMBt 
of  covering  the  stems  of  the  growing  trees  with  a  layer  of  moss,  so  as  completely  to  preteet  the 
bark  against  the  influence  of  sunlight.  The  result  was  fhvorable  beyond  all  expeetatlon ;  and  4e 
▼ieki  of  the  bark  thus  protected  in  alkaloids  is  said  to  be  doubled,  tripled,  or  increased  evco  in 
larger  proportion.  A  tree  can  thus  be  made  continuously  productive;  for  if  a  slip  is  removed 
iongivndinally  ft-om  the  trunk,  Arom  top  to  bottom,  by  covering  the  decorticated  portion  with  mess, 
the  bark  is  renewed,  at  least  as  rich  as  previously  in  the  alkaloids,  while  ftem  time  to  tSow  ether 
strips  may  be  tiJcen,  till  the  whole  of  the  old  bark  is  removed,  and  the  new  ready  for  removal  by  a 
repetition  of  the  same  process ;  and  the  tree  is  thus  preserved  indefinitely,  probably  for  the  whoW 
normal  length  of  its  life.  The  practical  difficulty  with  the  process  is  that  it  reijuires  skffled  work- 
men, not  always  attainable,  and  hence  the  "  coppicing  system"  still  largely  prevailt  in  India. 
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the  10th  degiee  of  iKNrtli  lAtittide.  Thcrr  Mow,  id  this  distanee,  the  eirouitonB 
eoane  of  the  great  moantain  ranges,  and  for  the  most  part  occupy  the  eastern  slope 
of  the  second  range  of  the  Cordilleras.  Those  which  yield  the  bark  of  commerce 
grow  at  Tarions  elevations  vpon  the  Andes,  sddom  less  than  4000  feet  above  the  sea, 
and  require  a  temperature  oonsiderably  lower  than  that  whfoh  usually  prevails  in 
ffojpmd  oountriea 

There  has  been  much  difficulty  in  properly  arranging  the  species  of  Cinchona. 
One  souroe  of  the  difficulty  is  the  varying  shape  of  the  leaves  of  the  same  species, 
aoeording  to  the  d^ree  of  elevation  upon  the  mountainous  deehvities,  to  the  severity 
or  mildness  of  the  climate,  the  greater  or  less  humidity  of  the  soil,  and  to  various 
dieumstances  in  the  growth  of  individual  plants.  Even  the  same  tree  often  produces 
Miage  of  a  diversified  oharaeter ;  and  a  person,  not  aware  of  this  fkct,  might  be  led 
to  isMgine  that  he  had  discovered  different  species  from  an  examination  of  the  leaves 
from  one  and  the  same  branch.  The  fruotincation  partakes,  to  a  certain  extent,  of 
(he  same  varying  oharaeter.  Lambert,  in  his  ^^lUuttratwn  of  the  genu*  Oinchonay* 
published  in  1821,  after  admitting  wiUi  Humbddt  the  identity  of  several  varieties 
which  had  recdved  specific  names  from  other  botanists,  described  nineteen  species. 
De  CandoUe  enumerated  only  sixteen.  Lindley  admits  twenty-one  known  spedes, 
and  five  doubtftd.  Weddell  describes  twenty-one  species,  including  eight  new  ones 
of  his  own,  and  two  doubtftil,  and  excluding  several  before  admitted  by  other  writers, 

Uii4«r  it  the  treet  sre  out  down,  not  too  eloto  to  tho  gioand,  irhen  young  lliooti  pat  np  abim- 
dantly.  It  has  been  ezperimentallj  found  best  to  allow  only  two  of  these  sboott  to  remah^,  and  that 
the  bark  contains  the  maximum  of  alkaloid  in  the  eighth  year  of  growth.  A  third  method  of  gath- 
eting  cinehona  hark  hugely  practised  in  India  and  Jara,  is  by  shaving  or  scraping  with  a  sharp 
tool  the  extenial  bark  of  the  growing  tree  so  ae  to  leave  the  lighter  untouohed.  This  has  been 
found  espeeially  applicable  to  young  trees,  in  which  the  second  growth  of  bark  is  rapidly  formed, 
and  contains  20  to  60  per  cent  more  alkaloid  than  that  which  has  been  taken  off.  It  seems  to 
he  a  general  opinion  among  the  planters  that  shaving  checks  the  growth  of  the  tree  after  It  is 
ire  yean  old,  to  that  frcB  ttiree  to  five  years  is  the  age  at  which  it  Is  best  pnustiscd.  (P.  /.  fV., 
XT.  66.) 

In  Bolivia  cinchona  trees  are  cultivated  to  a  considerable  extent.  In  1884  it  was  estimated 
that  there  were  nearly  seven  millions  of  treet  planted  on  the  sides  of  the  valleys  or  ridges  of  the 
Andes,  between  three  and  flbur  thousand  feet  above  the  sea.  The  root  bark  is  thinner  and  much 
lass  easily  separated  than  that  of  the  stem,  but  is  carefully  preserved,  as  it  has  been  found  to 
yield  a  better  percentage  of  alkaloid  than  does  the  stem  bark. 

At  present  (1887)  the  Java  plantations  are  very  flourishing,  and  excellent  results  have  been 
obtained  faj  gntting  the  shoots  of  Ledgeriana  upon  young  plants  belonging  to  a  species  of  little 
vmloe.  As  much  as  thfalecn  per  cent,  of  quinine  is  said  to  be  obtained  nrem  this  bark.  The 
trees  are  by  some  planters  uprooted  when  ten  or  twelve  years  old,  and  the  root  bark  removed 
along  with  that  of  the  trunk  and  branches.    Seraping  Is  also  practised  with  sreat  success. 

A  very  important  resuH  of  the  culture  in  India  has  been  the  appearance  of  hybilds.  One  which 
has  received  the  name  of  0,  atitmuti/oUa  has  been  found  to  eootnin  in  its  bark  H  |Mr  oent.  of  alka- 
loids, whilst  a  second  form,  befievtid  to  be  a  cross  between  C.  offidnalu  and  (7.  UalitayOf  has  been 
called  C.  pubeaeeiu  and  yielded  a  bark  containing  12*2  per  cent,  of  alkaloids.  The  culture  of  bark 
In  India  may  be  considered  as  ftilly  established,  although  Markham  aflirms  that  the  greed  for  im- 
Bsediate  results  has  been  disastrous  and  that  the  plantations  are  not  in  as  good  condition  as  for- 
merly. The  totsl  yield  of  bark  by  Ceylon  and  India  for  the  season  of  1870  and  1880  was  1,172,060 
pounds.  The  quality  of  the  bark  peerot  to  be  superior  to  thitt  of  South  America,  whilst  the  Snan. 
elal  sueeess  has  been  such  that  70  per  cent,  a  year  is  said  to  be  sometimes  returned,  and  Mr. 
Markham  affirms  that  the  plantations  have  entirely  paid  for  themselves,  prinoipal  and  interest 

iPor  further  information  in  regard  to  the  culture  of  Cinchonas  in  India,  see  Peruvian  Bark,  by 
I.  R.  Markham.    London,  John  Murray,  1880;  also  P.  J.  Tr^  xi.  244;  also  vols,  xv.,  xvi.,  and 
svii.) 

Owing  to  the  worthlessness  of  many  of  the  spedes  of  Cinchona  first  Introdoeed  into  Java,  the 
Dutch  have  reaped  success  more  slowly  than  the  English  i  but  by  destroying  the  progeny  of  the 
first  Imports  and  introducing  from  India  other  more  valuable  species  the  Java  plantations  have  at 
last  been  made  to  flourish,  and  in  1870  and  1880  yielded  70.088  pounds  of  good  bark.  Attempts 
have  also  been  made  to  hitroduce  the  new  culture  into  the  West  India  Island  of  Jamaica.  Various 
speelal  diffleulties  have  environed  the  attempts  at  Cinehona  culture  in  Jamaica;  thus,  in  1874, 
OO.oeo  trees  were  destroyed  by  a  hurricane.  Nevertheless,  pro^crera  has  been  made,  and  about 
tl,00e  pounds  of  the  bark  found  its  way  from  Jamaica  to  the  London  market  in  the  season  of 
1S70-S0. 

The  French  have  been  less  successful  than  the  Dutch  and  English.  The  flrst  plants  taken  by 
Weddell  from  Pern  to  Paris  all  perished.  Subsequently  trials  have  been  made  in  the  Isle  of 
•eurbon,  and  at  Guadeloupe,  hut  with  what  final  results  we  do  not  know.  In  Algiers,  where  sit- 
naiions  believed  to  be  suitable  were  seleeted  for  plantations  among  the  mountains,  no  satlsfoetory 
results  have  yet  been  attained.  The  Brasilians  have  had  somewhat  better  success  near  Rio  Janeiro^ 
and  it  is  said  that  plants  have  been  introduced  into  the  Aiores,  which  are  growing  well.  (Soubeirany 
/•ant.  de  PAam.,  Feb.  18<6,  p.  180.) 
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which  he  joins  to  his  new  genus  Cascarilla.  (For  further  information,  see  foot-note 
p.  430.) 

Until  recently,  it  was  impossible  to  decide  from  which  species  of  Cinchona  the 
several  varieties  of  bark  were  respectively  derived.  The  former  references  of  the 
yellow  bark  to  C  eordifolia,  of  the  pale  to  C  lancifolia^  and  of  the  red  to  C  ob- 
longifolia^  have  been  very  properly  abandoned  in  all  the  Pharmacopceias.  It  is  now 
universally  admitted  that  the  officinal  barks,  known  in  the  market  by  these  titles, 
are  not  the  product  of  the  species  mentioned.  It  is  stated  by  Humboldt  that  the 
property  of  curing  agues  belongs  to  the  barks  of  all  the  Cinchonas  with  hairy  and 
woolly  blossoms,  and  to  these  alone.  All  those  with  smooth  corollas  belong  to  the 
genus  Cascarilla  of  Weddell.  Within  a  few  years  much  light  has  been  thrown  upon 
the  botanical  history  of  the  different  varieties  of  bark,  and  at  present  most  if  not  all 
of  the  valuable  varieties  can  be  traced  to  their  sources.  The  following  species  are 
acknowledged  by  the  Pharmaoopoeia  of  the  United  States. 

1.  Cinchona  Cdlisaya.  Weddell,  Hist,  NaJt.  des  Quinquina$^  p.  30,  t.  3.  This  is 
a  lofty  tree,  with  a  trunk  often  two  feet  or  more  in  diameter,  and  a  summit  usually 
rising  above  the  other  trees  of  the  forest  The  leaves  are  petiolate,  oblong  or  lanoeo- 
late-obovate,  from  three  to  six  inches  long  and  one  or  two  in  breadth,  obtuse,  acute 
or  slightly  attenuated  at  the  base,  soflish,  above  smooth,  of  a  velvety  aspect,  and 
obscurely  green,  beneath  smooth  and  of  a  pale  emerald  hue,  with  scrobiculi  at  the 
axils  of  the  veins,  but  scarcely  visible  on  the  upper  surface.  The  stipules  are  about 
as  long  as  the  petioles,  oblong,  very  obtuse,  and  very  smooth.  The  flowers  are  in 
ovate  or  subcorymbose  panicles.  The  calyx  is  pubescent,  with  a  cup-shaped  limb, 
and  short  triangular  teeth ;  the  corolla  is  rose-colored,  with  a  cylindrical  tube  about 
four  lines  long,  and  a  ladniate  limb  fringed  at  the  edges;  the  stamina  are  oonoealed 
in  the  tube,  with  anthers  more  than  twice  as  long  as  the  filaments.  The  fruit  is  an 
ovate  capsule  scarcely  as  loog  as  the  flower,  enclosing  elliptical  lanceolate  seeds,  the 
margin  of  which  is  irregularly  toothed,  with  a  fimbriated  appearance.  The  tree 
grows  in  the  forests,  upon  the  declivities  of  the  Andes,  at  the  height  of  6000  or  7000 
feet  above  the  ocean,  in  Bolivia  and  the  southernmost  part  of  rem. 

A  variety  of  this  species,  described  by  Weddell  under  the  name  of  JotephioMk^ 
is  a  mere  shrub,  not  more  than  twelve  feet  high,  with  a  slender  stem,  erect  branches, 
and  a  strongly  adherent  bark.  This  variety  is  found  in  some  places  covering  ex- 
tensive surfaces  destitute  of  forest  trees.  Weddell  supposes  that  these  tiaots  had 
once  been  covered  with  forests,  which,  having  been  destroyed  by  fires,  have  been 
succeeded  by  this  stunted  growth  springing  from  the  roots,  and  prevented  from  le- 
odving  its  full  development  by  the  want  of  protection  from  other  trees. 

Mr.  Markham  states  that  the  natives  recognise  three  varieties  of  the  Caltsaya:  1. 
Caluaya  amarUla  or  fina  (a.  vera  of  Weddell);  2.  C.  morada  (d  BoHviana^ 
Wedd.) ;  and  3.  C.  verde  or  aUa^  a  very  large  tree,  growing  lower  in  the  vaUey  than 
the  other  varieties,  and  distinguished  by  having  the  veins  of  the  leaves  never  purple, 
but  always  green.  {A.  J,  P.,  1866,  p^  422.)  By  the  discovery  of  this  species,  the 
long  unsettled  point  of  the  botanical  source  of  Calisaya  bark  has  been  determined. 
The  immense  consumption  of  that  bark,  and  the  wasteful  methods  pursued  by  the 
bark-gatherers,  have  caused  the  rapid  destruction  of  the  tree ;  and  many  years  ago  it 
had  disappeared  from  the  neighborhood  of  inhabited  places,  except  in  the  form  of  a 
shrub.  Weddell  was  compelled  to  make  long  journeys  on  foot  through  the  forests, 
by  paths  scarcely  opened,  before  he  could  get  a  sight  of  the  tree  in  its  full  vigor. 

2.  Cinchona  Gondaminea.  Humb.  and  Bonpl.  Plant,  Eqmn,  i.  p.  33, 1. 10 ;  land* 
ley,  Flor.  Med.  414;  Carson,  lUtut.  of  Med.  Bot.  i.  53,  pi.  45. — Cinchona  ojfki- 
ncUis,  Linn. ;  Hooker,  Bot  Mag.  t  5364.  This  tree,  when  full  grown,  has  a  stem 
about  eighteen  feet  high  and  a  foot  in  thickness,  with  opposite  branches,  of  which 
the  lower  are  horisontal,  and  the  higher  rise  at  their  extremities.  The  bark  of  the 
trunk  yields  when  wounded  a  bitter  astringent  juice.  The  leaves  are  of  variabb 
shape,  but  generally  ovate-lanceolate,  about  four  inches  in  length  by  less  than  two 
in  breadth,  smooth  and  sorobiculate  at  the  axils  of  the  vdns  beneath.  The  flowos 
are  in  axillary,  downy,  corymbose  panicles.  The  tree  grows  on  the  declivities  of  the 
mountains,  at  an  elevation  of  from  about  a  mile  to  a  mile  and  a  half,  and  in  a  mean 
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temperatare  of  67^  F.  It  was  seen  by  Humboldt  and  Boopland  in  the  neighbor- 
hood of  Loza,  and  is  said  also  to  grow  near  Gnancabamba  and  Ayavaca  in  Pera. 
It  18  DOW  admitted  to  be  the  source  of  the  crottm  hark  of  Loxa.  Weddell  oon« 
siders  as  yarieties  of  this  species,  though  with  some  hesitation,  as  he  has  neyer  seen 
them  aliye,  the  following:  1,  OomdoUi  (C.  macrocal^  of  Pavon  and  De  Gandolle) ; 
2,  hieumstjfbUa  (C,  lucumm/oHa  of  Payon  and  Lindley) ;  3,  larici/olia  (  (7.  lanci/ona 
of  Mntis),  hereafter  referred  to  as  a  distinct  species ;  and,  4,  Pitayensis,  growing 
in  New  Granada.'*'  The  last  mentioned  yariety  has  sabseqaently  been  raised  by 
Weddell  to  the  rank  of  a  distinct  species. 

3.  C.  mierantha,  Rnix  and  Payon,  Fl.  Peruv,  ii.  52,  t  194 ;  Lindley,  Flor.  Med, 
412 ;  Carson,  IUn$i.  of  Med.  JBot.  i.  52,  pL  44.  This  is  a  large  tree,  forty  feet  high, 
with  oblong  leayes,  from  four  to  twelye  inches  in  length  and  from  two  to  six  in 
breadth,  scarcely  aeate,  smooth,  shining  on  the  upper  sorfiice,  and  scrobicalate  at 
the  axils  of  the  yeins  beneath.  The  flowers  are  in  terminal,  loose  leafless  panicles,  and 
are  smaller  than  those  of  any  other  species  except  C.  kmci/oiia,  (Lindley,)  The 
tree  grows,  according  to  Bois  and  Payon,  in  the  mountains  near  Chicoplaya,  Mon- 
son,  and  Puebla  de  San  Antonio,  according  to  Foppig,  at  Cuchero,  and,  according  to 
Weddell,  in  the  Perayian  proyince  of  Garabaya,  and  in  Boliyia.  Buiz  states  that  its 
bark  is  always  mixed  with  that  sent  into  the  market  from  the  proyinces  of  Pana- 
tahuas,  Huamilies,  and  Huanuco.  The  Edinburgh  and  Dublin  Colleges  ascribed  to  it 
the  cmckona  cmerea^  the  yrc^  or  silver  bark  of  the  British  commerce ;  and  the  U.  S. 
Pharmacopoeia  recognizes  it  as  one  of  the  sources  of  pale  bark,  as  it  undoubtedly  is. 

Ouichona  sueemibrcij  Payon,  which  was  officinally  recognized  in  the  U.  S.  Phar- 
macopoeia of  1870,  and,  as  the  source  of  the  genuine  red  bark,  is  scarcely  less  im- 
portant than  either  of  the  preceding,  has,  within  a  few  years,  acquired  additional 
yalue  from  the  great  success  with  which  it  has  been  propagated  in  the  Highlands  of 
Hindostan. 

4.  C»  mcdrubra.  Payon,  MS.;  Howard,  Pharm.  Jotam,  and  Trans.,  Oct.  1856, 
p.  209,  with  a  figure. — C.  ovcUa,  yar.  erythroderma.  Weddell,  Hist.  Nat.  de$ 
QumquiwUy  p.  60.  This  species  has  been  satisfactorily  ascertained  to  produce  the 
proper  officinal  red  bark,  the  origin  of  which  remained  so  long  unknown,  or  at  least 
undetermined.  The  name  of  C.  succirubra  originated  with  Payon,  haying  been  ap- 
plied by  him,  in  an  unpublished  manuscript,  to  an  undescribed  species  yielding  the 
bark  odled  cinchona  colorada  de  Huaranda^  which  has  been  shown  to  be  identical 
with  officinal  red  bark  ;  while  a  specimen  of  the  plant  itself,  in  the  collection  of 
Buiz  and  Payon  at  Kew,  upon  examination  by  Mr.  J.  £.  Howard,  of  London,  proyed 
to  correspond  exactly  with  a  specimen  of  the  red  bark  tree  which  that  gentleman  had 
reoeiyed  from  South  America.  The  same  plant  was  described  by  Weddell,  in  his 
Naturcd  History  of  the  Cinchonas,  as  a  yariety  of  C.  ovata,  under  the  designation 
of  Cinchona  ovata,  yar.  erythroderma,  and  was  conjectured  by  him  to  be  the  source 
of  red  bark,  though  he  did  not  at  the  time  feel  justified  in  giying  a  decided  opinion. 

*  Botaaists  seem  disposed  to  retarn  to  the  o]d  Xiinnnftn  designation  of  thii  species,' ^'neAona 
ofieinalis,  of  whieh  three  varieties  are  recognised,  ander  the  names  of  Bonplandianaf  Uritutingn, 
and  Cre^pilla,  all  yielding  the  crown  harks.  Of  these  the  Bonplandiana  seems  to  have  been  most 
meeeasfiiUy  transplanted,  u  upwards  of  750,000  are  now  growins  in  the  plantations  of  British 
India.  {Brongkton.)  The  ▼arieties  of  this  speoiet  seem  to  floorish  oest  at  a  greater  elevation  than 
tiie  C.  wmeeiruira,  growing  at  heights  from  6500  or  6000  feet  even  to  8350  feet  above  the  level  of  the 
sea.  The  effect  of  the  moa  in  inoreaslng  the  prodnctivenefls  of  this  species  in  alkaloids  has  been 
highly  satisfactory.  (Markkawt.)  Instead,  however,  of  einohonine  being  the  prominent  alkaloid  of 
this  speoies,  as  in  the  pale  barks  of  Loza,  the  quinine  has  been  found  most  abundant  in  the  Indian 
hark,  and,  though  the  former  alkaloid  is  generally  present,  yet  it  is  usually  in  small  proportion. 
Indeed,  Mr.  Broughton  states  that  the  trees  of  the  variety  Bonplandiana  yield  a  bark  nearly  equal 
to  the  fine  Calisaya  bark  of  BoUvia,  and  superior  in  some  respects  for  manufacturing  purposes  to 
the  richer  red  barks,  as  it  yields  its  alkaloids  more  readily  in  a  free  state,  in  consequence  o(  the 
SBuDer  amount  of  resin  and  coloring  matter  contained  in  it  The  following  results  were  obtained 
by  Mr.  Broughton  in  the  ehemioal  examination  of  the  bark  of  this  species.  The  dried  bark  of  the 
trunk  yielded  altogether  in  alkaloids  (hydrated)  3*0  per  cent.,  of  wnlch  2*8  per  cent,  was  quinine 
(or  of  alkaloid  soluble  in  ether),  and  only  0*8  per  cent,  was  of  einohonine  and  cinchonidine  jointly  ; 
and  2'8  per  cent,  of  crystallised  sulphate  of  quinine  was  obtained.  Another  specimen  was  even 
mere  productive,  yielding  3*0  per  cent,  of  quinine.  The  bark  of  the  same  species,  which  had  been 
renewed  in  six  months  under  the  mossing  process,  gave  a  total  of  alkaloids  (hydrated)  6  6  per 
cent.,  of  which  4*8  was  of  quinine,  and  2*0  of  einohonine  and  cinchonidine  jointly ;  and  4*1  per 
sent,  of  erystallised  sulphate  of  quinine  was  obtained.  {P.  J.  Tr.,  1867,  p.  241.) 
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Tlu8  point,  however,  having  been  Babeeqaently  determined,  and  the  plant  elevated 
to  the  dignity  of  a  new  speciea,  Mr.  Howard  proposed  at  firit  to  name  it  Oinehona 
erythroderma,  not  only  from  oottrteey  to  Dr.  Weddell,  bat  alao  firom  the  appiopii 
atenees  of  the  name  itaelf,  implying  the  redness  of  the  bark ;  but  Pavon's  name  of 
tuecmAra  was  afterwards  preferred  on  the  ground  of  priority,  being  itself  also  (red- 
juioed)  expressive  of  a  quality  of  the  tree.  This  speoies  is,  when  fuU-grown,  of 
great  magnitude ;  but  almost  all  the  older  trees  have  been  destroyed,  and  few  now 
remain  with  a  stem  so  much  as  a  foot  in  diameter.  The  branches  have  a  ailveiy 
epidermis,  corresponding  with  that  of  the  red  bark  in  quills  as  often  seen  in  the 
market  The  leaves  are  ovate,  varying  greatly  in  siie,  often  as  much  as  nine  inchea  by 
six,  narrowing  towards  the  base,  somewhat  membranaceous,  pubescent  beneath,  and 
green  on  both  sides.  The  tree  inhabits  a  region  in  the  preoent  republic  of  Ecuador,  on 
the  western  slope  of  Chimboraio,  the  seaport  of  which  is  the  town  of  GuayaqoiL* 

OommerekU  Sidory. 

For  more  than  a  century  aft»r  Peruvian  bark  came  into  use,  it  was  procured  almost 
exclusively  from  the  neighborhood  of  Loxa.  In  a  memoir  published  in  1738, 
La  Condamine  speaks  of  the  bark  of  Rhiobambo,  Cuen9a,  Ayavaca,  and  Jaen  de 
Bracomoroe.  Of  these  places,  the  first  two,  together  with  Loxa,  lie  within  tlie 
ancient  kinedom  of  Quito,  at  the  southern  extremity ;  the  others  are  in  the  same 
vicinity,  within  the  borders  of  Peru.  The  drug  was  shipped  chiefly  at  Payta,  whence 
it  was  carried  to  Spain,  and  thence  spread  over  Europe.  Beyond  the  limits  above 
mentioned,  the  Cinchona  was  not  supposed  to  exist,  till,  in  the  year  1753,  a  gentle- 
man of  Loxa  discovered  it,  while  on  a  journey  to  Santa  F6  de  Bogota,  in  numerous 
situations  along  his  route,  wherever,  in  fact,  the  elevation  of  the  countiy  was  equal 
to  that  of  Loxa,  or  about  6500  feet  above  the  level  of  the  sea.  This  discovery  ex- 
tended through  Quito  into  New  Oranada,  as  far  as  two  d^rees  and  a  half  nordi  of 
the  equator.  But  no  practical  advantage  was  derived  from  it ;  and  the  information 
lay  buried  in  the  archives  of  the  vioeroyalty,  till  subsequent  events  brou^t  it  to 
light.  To  Mutis  belongs  the  credit  of  making  known  the  existence  <^  the  Cinchona 
in  New  Oranada.  He  first  discovered  it  in  the  neighborhood  of  Bogota,  in  1772. 
A  botanical  expedition  was  afterwards  organised  by  the  Spanish  government,  with 
the  view  of  exploring  this  part  of  their  dominions,  and  the  direction  was  given  to 
Mutis.  Its  researches  eventuated  in  the  discovery  of  several  species  of  Cinchona  in 
New  Qranada ;  and  a  commerce  in  the  bark  soon  commenced,  which  was  carried  on 
through  the  ports  of  Carthagena  and  Santa  Martha. 

To  these  sources  another  ?ras  added  about  the  same  time  (1776),  by  the  di»> 
covery  of  the  Cinchona  in  the  centre  of  Peru,  in  the  mountainous  region  about  the 
city  of  Huanuoo,  which  lies  on  the  eastern  declivity  of  the  Andes,  northeast  of 
Lima,  at  least  six  degrees  south  of  the  province  of  Loxa.  To  explore  this  new 
locality,  another  botanical  expedition  was  set  on  foot,  at  the  head  of  which  weie 
Ruis  and  Pavon,  the  distinguished  authors  of  the  Flora  Peruviana.  These  bota- 
nists spent  several  years  in  that  r^on,  during  which  time  they  discovered  numerous 

*  Botftnists  are  far  from  being  in  oonoord  in  regard  to  the  naming  of  the  tpeciee  of  the  geani 
Cinohona.  As  preTiomly  mentioned,  the  experiments  made  in  India  have  shown  that  the  trees  liaTe 
a  remarkable  tendency  to  hjbridise,  and  Kantse,  as  the  result  of  stndiet  made  in  the  India  plan- 
tations, has  oonoloded  that  there  are  but  foar  true  speoies,  namely,  G,  Weddeiliana,  Kuntae,  naariy 
answering  to  0,  CaliwayOy  Weddell ;  0,  Pktvtana,  Kuntse,  including  C,  wUerantka,  Ruis  and  Favon, 
with  rariottS  alHed  forms  i  (7.  ffowardianOf  Kuntie,  including  (7.  sNeetrMfrra,  Paron,  and  other 
speoies  of  Tarious  authors ;  and  C.  Pahudiana,  Howard.  {Cinekona,  ArUm,  Hyhriden,  nnd  (Mltur  dtr 
OkininbdHmt,  Leiptig,  1878.)  The  oonspeetus  on  p.  431  of  the  prineipal  speoies  of  Cindioaa  is 
taken  from  the  Pkarmaeographia,  It  seems  to  represent  more  nearly,  as  well  as  more  concisely, 
the  present  state  of  our  knowledge  than  does  much  of  the  matter  in  prsTlaua  editions  of  the  UnltiMl 
States  Dispensatory,  and  is  consequently  substituted  for  the  latter. 

Markham  in  his  recent  work  gives  the  fbllowing  synopsis  of  the  valuable  speeiee. 

I.  0.  oflSoinalis,  var.  a.  Condaminea,  1 

^.  Bonplandia^    >  yielding  orown  bark. 


y.  Crispa,  j 

It.  0.  suooirubra,  Pavon,  yielding  red  bark.  lY.  C.  nitida, 
1X1.  C.  pitayensis,  1  0.  micran 

G.  lancifolia,  }  yielding  oolombian  bark.  C.  Peruviana,  j 


0.  micrantha,    V  yielding  gray  baik. 
C.  Peruviana,  j 
C.  oordifolia,  J  V.  C.  Calisaya,  yielding  yeltow  bark. 
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Kpecies,  Lima  became  the  entrepot  for  the  barks  collected  around  Hoanuoo ;  and 
hence  probably  originated  the  name  of  Lima  bark,  so  often  conferred,  in  common 
language,  not  only  upon  the  varieties  received  through  that  city,  but  also  upon  th^ 
medicine  generally. 

Soon  after  the  last-mentioned  discovery,  two  additional  localities  of  the  Cinchona 
were  found ;  one  at  the  northern  extremity  of  the  continent  near  Santa  Martha,^  the 
other  very  far  to  the  south,  in  the  provinces  of  La  Paz  and  Cochabamba,  then  within 
the  viceroyalty  of  Buenos  Ayres,  now  in  the  republic  of  Bolivia.  These  latter 
places  became  the  source  of  an  abundant  supply  of  excellent  bark,  which  received 
the  name  of  Calisaya.  It  was  sent  partly  to  the  ports  on  the  Pacific,  partly  to 
Buenos  Ayres. 

The  consequence  of  these  discoveries  was  a  vast  increase  in  the  supply  of  bark, 
which  was  now  shipped  from  the  ports  of  Guayaquil,  Payta,  Lima,  Arica,  Boenos 
Ayres,  Carthagena,  and  Santa  Martha.  At  the  same  time  the  average  quality  was 
probably  deteriorated ;  for,  though  many  of  the  new  varieties  were  possessed  of 
excellent  properties,  yet  equal  care  in  superintending  the  collection  and  assorting  of 
the  bark  could  scarcely  be  exercised  in  a  field  so  much  more  extended.  The  varie- 
ties now  poured  into  the  market  soon  became  so  numerous  as  to  burden  the  memoiy 
if  not  to  defy  the  discrimination  of  the  druggist ;  and  the  best  pharmacolo^sta 
found  themselves  at  a  loss  to  discover  any  permanent  peculiarities  which  might  serve 
as  the  basis  of  a  proper  and  useful  classification.  This  perplexity  has  continued 
more  or  less  to  the  present  time ;  though  the  discovery  of  the  alkaloidal  principles  has 
presented  a  ground  of  distinction  before  unknown.  The  restrictions  upon  the  com- 
merce of  South  America,  by  directing  the  trade  into  irregular  channels,  had  also  a 
tendency  to  deteriorate  the  character  of  the  drug.  Little  attention  was  paid  to  a 
proper  assortment  of  the  several  varieties ;  and  not  only  were  the  best  barks  mixed 
with  those  of  inferior  species  and  less  careful  preparation,  but  the  products  of  other 
trees,  bearing  no  resemblance  to  the  Cinchona,  were  sometimes  added,  having  been 
artificially  prepared  so  as  to  deceive  a  careless  observer.  The  markets  of  this  country 
were  peculiarly  ill-furnished.  The  supplies,  being  derived  chiefly,  by  means  of  a 
contraband  trade,  from  Carthagena  and  other  ports  on  the  Spanish  Main,  or  indirectly 
through  the  Havana,  were  necessarily  of  an  inferior  character ;  and  most  of  the  good 
bark  which  reached  us  was  imported  by  our  druggists  from  London,  whither  it  was 
sent  from  Cadiz.  A  great  change,  however,  in  this  respect,  took  place  after  the  ports 
on  the  Pacific  were  opened  to  our  commerce.  The  best  kinds  of  bark  were  thus 
rendered  directly  accessible  to  us ;  and  the  trash  which  formerly  glutted  our  mark^ 
is  now  in  great  measure  excluded.  Our  ships  trading  to  the  Pacific  run  along  the 
American  coast  from  Valparaiso  to  Guayaquil,  stopping  at  the  intermediate  ports  of 
Coquimbo,  Copiapo,  Arica,  Callao,  Truxillo,  etc.,  from  all  which  they  probably  re- 
ceive supplies.  Much  gdod  bark  has 'of  late  also  been  imported  from  Carthagena, 
and  other  ports  of  the  Caribbean  Sea,  being  brought  down  the  Magdalena  River  from 
the  mountainous  r^ons  of  New  Granada ;  and,  since  the  completion  of  the  railroad 
across  the  Isthmus,  large  quantities  reach  this  country  by  way  of  Panama,  to  which 
place  they  are  brought  chiefly  from  the  Pacific  ports  of  Buenaventura  and  Gnay- 
aquil.  An  additional  source  of  supply  has  recently  been  opened  through  the  Ama- 
zon ;  a  considerable  quantitv  of  bark  having  been  taken  to  the  London  market  from 
the  port  of  Para,  in  Brazil,  brought  down  that  river,  probably,  from  the  Peruvian 
province  of  Huanuco.  According  to  Mr.  Howard,  the  bark  thus  obtained  is  of  in- 
ferior quality,  yielding  but  a  small  proportion  of  alkaloids.  (P.  J.  TV.,  Dec  1863, 
p.  248.)t 

The  persons  who  collect  the  bark  are  called  in  South  America  OasoanUcrat, 

*  In  relation  to  this  locality  of  the  Cinchonas,  we  are  informed  that  Dr.  Ernst,  President  of 
a  Soientifio  Society  of  Caracas,  in  an  excursion  from  that  place,  discovered  on  the  slopes  of 
several  mountains,  groups  of  the  Cinchona  eordi/olia,  vat.  rotundi/olia,  Weddell,  C.  rotundi/olfa 
of  Pavon,  at  the  height  of  4500  feet  above  the  sea.  The  bark  of  this  tree  is  said  to  be  the  variety 
known  in  commerce  as  the  Athy  Crown  barkf  one  of  the  Loxa  barks.  The  bark  was  found  to  con- 
tain 0*5  per  cent,  of  quinine,  and  0*67  of  oinchonine.  {A.  J.  P,,  1870,  p.  449.) 

f  An  interesting  history  of  the  commerce  in  the  Cinchona  barks,  by  Dr.  H.  A.  Weddell,  wiD  he 
found  in  the  A.  J,  P.  (xzvi.  539,  Nov.  1854),  originally  from  his  Voyaget  dan$  U  Nord  d%  la  Bolwie, 
Paris,  1853. 
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Oonndenble  ezperieooe  and  jndgmeiit  are  leauisite  to  render  an  individnal  well 
qualified  for  this  burinesB.  He  mnst  not  only  oe  able  to  diBtinguiah  the  trees  which 
prodnoe  good  bark  from  thoee  leas  esteemed,  but  mnst  also  know  the  proper  season 
and  age  at  which  a  branch  should  be  decorticated,  and  the  marks  by  which  the  effi- 
cieocy  or  inefficiency  of  any  particular  product  is  indicated.  The  bark  gatherers 
b^^in  their  work  with  the  settipg  in  of  the  diy  season  in  Hay.  Sometimes  they 
firat  cut  down  the  tree,  and  afterwards  strip  off  the  bark  from  the  branches;  in  other 
imitances  they  decorticate  the  tree  while  standing.  The  former  plan  is  said  to  be 
the  most  economical ;  as,  when  the  tree  is  cut  down,  the  stump  pushes  up  shoots 
which  in  the  course  of  time  become  fit  for  decortication,  while,  if  deprived  of  its 
bark,  the  whole  plant  perishes.  The  operator  separates  the  bark  by  making  a  longi- 
tudinal incLnon  with  a  sharp  knife  through  its  whole  thickness,  and  then  forcing  it 
off  from  the  branch  with  the  back  of  the  instrument.  Other  means  are  resorted  to, 
when  the  trunk  or  larger  limbs  are  decorticated.  Acoordine  to  Foppig,  the  bark  is 
not  separated  until  three  or  four  days  afto  the  tree  is  felled.  It  must  then  be  speedily 
dried,  as  otherwise  it  becomes  deteriorated.  For  this  purpose  it  is  taken  out  of  the 
woods  into  some  open  phce,  where  it  is  exposed  to  the  sun.  In  drying  it  rolls  up, 
or  beoomes  quilled ;  and  the  d^ree  to  which  this  effect  takes  place  is  proportionate 
directly  to  the  thinness  of  the  bark,  and  inyersely  to  the  age  of  the  branch  ^m 
which  it  was  derived.  In  packing  the  bark  for  exportation,  it  often  happens  that 
several  different  kinds  are  introduced  in  the  same  case.  The  packages  are,  in  com- 
mercial language,  called  teroont.  As  found  in  this  market  they  are  usually  covered 
with  a  case  of  thick  and  stiff  ox-hide,  lined  within  by  a  very  coarse  doth,  apparently 
woven  out  of  some  kind  of  grass. 

The  Cinchona  forests,  being  in  very  thinly  inhabited  districts,  do  not,  for  the 
most  party  belong  to  individuals,  but  are  open  to  the  enterprise  of  all  who  choose  to 
engage  in  the  collection  of  the  bark.  The  consequence  is,  that  the  operations  are 
carried  on  without  reference  to  the  future  condition  of  this  important  interest ;  and 
the  most  wasteful  modes  of  proceeding  are  often  adopted. 

The  bitterness  of  the  Cinchona  is  not  confined  to  its  bark.  The  leaves  and  flowers 
also  have  this  property,  which  in  the  former  is  associated  with  acidity,  in  the  latter 
with  a  delicious  aroma,  which  renders  the  air  fragrant  in  neighborhoods  where  the 
trees  abound.  The  wood  is  nearly  tasteless;  but  the  bark  of  the  root  has  the  same 
virtues  as  that  of  the  trunk.* 

It  was  at  one  time  supposed  that  the  leaves  might  have  sufficient  of  the  active 
principles  of  the  bark  to  justify  their  use  in  medicine ;  but,  though  they  have  proved 
useful  as  a  tonic,  experiment  has  not  shown  them  to  be  possessed  of  decided  anti- 
periodic  powers,  and,  on  chemical  examination,  they  have  yielded  but  a  small  pro* 
portion  of  the  characteristic  alkaloids. 

QcuHficcUicn. 

To  form  a  correct  and  lucid  system  of  classification  is  the  most  difficult  part  of 
the  subject  of  bark.  An  arrangement  founded  on  the  botanical  basis  is  liable  to  the 
objection,  that  the  product  of  the  same  species  may  vary  according  to  the  age  of  the 
biirk  and  the  situation  of  the  tree ;  and,  besides,  is  at  present  soiircely  practicable ; 

*  Dr.  De  Yrij,  on  examining  a  specimen  of  C,  Pahudiana,  grown  in  Java,  obtained  from  the 
bark  of  the  stem  1-274  per  oent.  of  aikaloidi  (oinohonidine  and  cinchonicine,  witboat  any  quinine), 
and  afterwarda  from  tbe  bark  of  the  root,  2*818  per  eent.  of  alkaloids,  of  which  1*849  was  qninine. 
Another  specimen,  onJj  two  years  old,  yielded  to  him  from  the  bark  of  the  stem  0*09  per  cent,  of 
alkaloid,  without  a  trace  of  qninine;  while  from  the  root,  treated  so  as  to  separate  all  the  woody 
ibresy  he  obtained  1*941  per  oent.  of  alkaloids,  of  which  more  than  three-fourths  was  quinine.  Four 
other  medeu  yielded,  for  the  most  part,  analogous  results.  C.  Oaiitaya  of  Jara  gave  3*876  per 
oent.  or  alkaloids  from  bark  of  the  stem,  and  4*430  from  that  of  the  root;  the  same  species  from 
Hindoetan  1*89  to  3*10;  0.  lanet/oUa  of  Jura  4*13  to  2*94;  C.  tuectrvfrra,  No.  1,  from  Ootacamund 
(East  India)  2*10  to  2*00;  O,  iueeimbra  from  the  same  place  2*05  to  7*614;  and  C,  mierantha  from 
Ootaoamand  2*791  to  4'IM.  The  result  of  all  his  experiments  justified,  he  thought,  an  appeal  to 
his  gorernment  to  derote  a  small,  portion  of  ground  to  the  cultiration  of  the  C,  Pahudiana,  with 
the  riew  of  obtaining  quinine  from  the  roots  when  two  years  old ;  as  he  believed  that  the  alkaloids 
might  then  be  profitably  obtained;  but  his  application  was  not  favorably  received ;  and  the 
mmetaeee  of  his  infereDoe  remains  still  undeUrmlned.  {Joum.  de  Pkarm,,  Janv.  1869,  pp.  17-23.) 
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as,  though  our  knowledge  of  ihe  source  of  the  Bcvenl  yarietiies  has  veiy  orach 
eztended,  it  is  sdll  defective  on  some  points. 

The  Spanish  merchants  adopted  a  classification,  dependent  partly  on  the  pfause  of 
growth  or  shipment,  and  partly  on  the  inherent  properties  or  supposed  rdadve  value 
of  the  bark.  So  long  as  the  sources  of  the  drug  were  very  confined,  and  the  yaiie- 
ties  few,  this  plan  answered  the  purposes  of  trade ;  but  at  present  it  is  quite  inad^ 
quate ;  and,  though  some  of  the  names  originally  conferred  upon  this  principle  are 
still  retained,  they  are  often  uncertain  or  misapplied. 

Perhaps,  on  the  whole,  the  best  arrangement  for  pharraac^itieal  and  medicinal 
purposes  is  that  founded  upon  difference  of  color.  It  is  true  that  dependence  can- 
not be  placed  upon  this  property  alone ;  as  barks  of  a  similar  color  have  been  found 
to  possess  Tery  different  virtues ;  and,  between  the  various  colore  considered  oharae- 
teristic,  there  is  an  insensible  gradation,  so  that  it  is  not  always  possible  to  deeide 
where  one  ends  and  the  other  b^ins.  Still,  it  has  been  found  that  most  of  the  valu* 
able  barks  may  be  arranged,  according  to  thdr  color,  in  three  divisions,  vhidiy 
though  mingling  at  their  extremes,  are  very  distinctly  characterised,  in  certain  speci- 
mens, by  peculiarity  not  only  in  color,  but  also  in  other  sensible  properties,  and  even 
in  chemical  constitution.  The  three  divisions  alluded  to  are  the  pale,  the  yeHow^ 
and  the  red.  This  arrangement  has  been  adopted  in  the  Br.  Pharmacopoeia ;  and 
the  n.  S.  recognises  the  yellow  and  red,  and  under  Cinchona  any  colored  bark  con- 
taining at  least  3  per  cent,  of  alkaloids.  Until  recently,  as  almost  all  the  highly- 
esteemed  barks  were  brought  ftom  the  Pacific  coast  of  South  America,  and  those 
from  the  northern  coast  were  deemed  inferior,  it  was  only  the  former  that  were 
recognized  under  the  three  divisions  referred  to.  Of  late,  however,  some  of  the  best 
barks,  and  most  productive  in  alkaloids,  have  been  brought  from  India  and  Java ; 
so  that  the  restriction  of  the  officinal  barks  to  the  Pacific  coast  was  abandoned  at 
the  late  revision  of  the  U.  S.  Pharmacopoeia ,  and  the  much  better  rule  was  adopted 
of  reo(^ising  all  the  Cinchona  barks  as  oflicinal  which  might  oontain  three  per 
cent,  of  their  proper  alkaloids.  Nevertheless,  the  former  officinal  varieties  have 
been  retained.  In  describing,  therefore,  the  different  kinds  of  barks,  we  shall  treat 
first,  under  the  officinal  titles  of  -pale,  yellaw,  and  redy  of  those  originally  broij^t 
only  from  the  ports  of  the  Pacific ;  while  those  coming  to  us  ft*om  the  north^n 
ports  of  New  G-ranada  and  Venezuela  will  be  subsequently  considered  under  the 
heading  of  CarthageTva  barks^  by  which  name  they  have  been  generally  known  in 
commerce.  The  commercial  name  will  be  given  whenever  a  knowle<^  of  it  can  be 
useful.  It  is  proper  to  state  that  the  different  barks  are  often  mingled  in  the  same 
package,  and  that,  in  deciding  upon  the  character  of  a  seroon,  the  druggist  is  guided 
rather  by  the  predominance  than  the  exclusive  existence  of  certain  distinctive  prop- 
erties. 

1.  Pale  or  Orat  Bark. 

The  epithet  |>a2e,  applied  to  the  barks  of  this  division,  is  derived  from  the  color 
of  the  powder.  The  French  call  them  gutnqui7ia8  gru^  or  gray  barks,  frx)m  the 
color  of  the  epidermis.  They  come  into  the  market  in  cylindrical  pieces,  of  vari- 
able length  from  a  few  inches  to  a  foot  and  a  half,  sometimes  singly,  sometimes 
doubly  quilled,  from  two  lines  to  an  inch  in  diameter,  and  frx)m  half  a  line  to  two 
or  three  lines  in  thickness.  The  kinds  which  were  formerly  deemed  the  finest  are 
about  the  size  of  a  goose-quill ;  but  experience  has  shown  that  the  young  barks  are 
not  the  most  efficient.  Their  exterior  surface  is  usually  more  or  lees  rough,  marked 
with  transverse  and  sometimes  with  longitudinal  fissures,  and  of  a  grayish  color, 
owing  to  adhering  lichens.  The  shade  is  different  in  different  samples.  Sometimes 
it  b  a  light  gray,  approaching  to  white,  sometimes  dull  and  brown,  sometimes  a 
grayish  fawn,  and  frequently  diversified  by  the  intermixture  of  the  proper  color  of 
the  epidermis  with  that  of  the  patches  of  lichens.  The  interior  surface,  in  the  finer 
kinds,  is  smooth ;  in  the  coarser,  occasionally  rough  and  somewhat  ligneous.  Ill 
color  is  a  brownish  orange,  sometimes  inclining  to  red,  sometimes  to  yellow,  and,  in 
some  inferior  specimens,  of  a  dusky  hue.  The  fracture  is  usually  smooth,  with 
some  short  filaments  on  the  internal  part  (mly.  In  the  coarser  barks  it  is  more 
fibrous.     The  color  of  the  powder  is  a  pale  fawn,  which  b  of  a  darker  hue  in  the 
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kiodii.  The  iukt  is  mockrately  bitter  and  somewhat  astriogent,  without 
being  disagreeable  or  naiiseoiia.  Authors  speak  also  of  an  acidulous  and  aromatie 
ibiTor.  The  better  kinds  have  a  feeble  odor,  which  is  distioct  and  agreeably  arc* 
matie  in  powder  and  decoction.  The  pale  barks  are  chemically  characteriied  by 
containing  a  wweh  laiyer  proportion  o/dnchonme  cmd  quinidme  or  cindicnidme  than 
of  qumme;  and  th«ir  infusion  does  not  yield  a  precipitate  with  solution  of  suljAate 
of  sodium.  Their  appearance  generally  indicates  that  they  were  derived  from  the 
smaller  branches.  They  are  collected  in  the  provinces  about  Loza,  or  in  the  country 
which  surrounds  the  oiiy  of  Huanuco,  northeast  of  Lima,  and  are  probably  derived 
chiefly  from  OintAona  Gmdaminea,  G  nitiday  and  C.  mieranthcu 

There  are  several  commercial  varieties  of  pale  bark,  obtained  from  different  sources, 
and  differing  more  or  less  in  properties.  The  most  highly  esteemed  of  these  is  tlie 
Loxa  harkf  the  inest  qiedmens  of  which  are  sometimes  called  crown  bark  of  Loaoa, 
from  the  impreasion  that  they  have  the  same  orifi^  and  character  with  the  bark 
formerly  seleoted  with  great  care  for  the  use  of  the  King  of  Spain  and  the  royal 
fimiilj.  The  pale  bark  collected  about  Huanuoo  is  named  either  Lima  barky  because 
taken  to  that  city  for  commercial  distribution,  or  ffuanueo  barky  from  its  place  of 
collection.  The  former  name  has  been  more  common  in  this  country,  where,  indeed, 
thb  oommereial  variety  hss  not  unfrequen%  been  confounded  with  the  Loxa  bark. 
Other  pale  barks  are  the  Jaen  and  HvamHtei  barkty  which  are  scarcely  known  as 
distinct  varieties  in  the  United  States.* 

In  this  oonntiy,  the  pale  bark  has  fallen  into  dbuse.  As  it  yields  little  quinine, 
it  18  not  employed  in  the  manufacture  of  the  sulphate  of  that  alkaloid,  which  has 
almoflt'superasded  the  bark  as  a  remedy  iu  intermittents ;  and  the  red  or  yellow  bark 
is  preferred  by  physicians  when  it  is  necessary  to  resort  to  the  medicine  in  substance. 
Ttieve  is  no  doubt,  however,  that  einehonine,  qmrncUne^  and  €mehomdime  possess  fob* 
rifb^  properties  little  inferior,  so  that  the  pale  bark  mi^  come  into  more  extensive 
use  for  the  prepamtioa  of  the  other  alkaknds. 

2.  TxLLOW  Bauk. 

The  officinal  term  yeHow  bark  is  applicable  only  to  the  valuable  variety  of  the 
drug  called  commercially  CdUsaya^  a  name  which  has  been  said,  though  erroneously, 
to  be  derived  from  a  province  in  Bolivia,  near  the  city  of  La  Paz,  where  the  bark 
is  ooUected-t  By  the  druggists  Cali$aya  bark  is  arranged  in  two  sub-varieties,  the 
quilled  and  the  flat,  which  sometimes  come  mixed  together  in  the  same  seroon, 
sometimes  separate.  It  is  called  by  the  French  quinquina  jaune  royal  (royal  yellow 
bark),  from  its  resemblance  to  a  variety  formerly  colieoted  for  the  Spanish  king. 

The  quilled  Galisaya  {Chlisaya  arrolada  of  the  Spanish  Americans)  is  in  pieces 
from  three  inches  to  two  feet  long,  from  a  quarter  of  an  inch  to  two  or  three  inches 
in  diameter,  and  of  equally  variable  thickness.  The  epidermis  is  of  a  brownish 
color,  diversified  or  concealed  by  silveiy  white,  whitish,  or  yellowish  lichens,  is 
marked  by  longitudinal  wrinkles  and  transverse  fissures,  and  is  often  partially  sepa- 
rated, and  generally  easily  separable  from  the  proper  bark.  In  the  larger  kinds,  it 
is  thick,  rough,  deeply  indented  by  the  transverse  fissures,  which  often  surround  the 
quiRs,  and  is  composed  of  several  layers,  separated  from  each  other  by  a  reddish 
browD  membrane.  The  epidermis  yields  a  dark  red  powder,  and  is  tasteless  and  inert. 
It  is  desirable,  therefore,  to  get  rid  of  it  before  the  bark  is  powdered,  ss  the  medicine 
is  thus  procured  of  greater  strength.  The  bark  itself,  without  the  epidermis,  is 
from  one  to  two  lines  in  thickness,  compact,  of  a  short  fibrous  texture,  and  when 
broken  presents  shining  points,  apparently  the  termination  of  small  fibres  running 

■  For  ftD  elaborate  detcription  of  numerous  rarieties  of  Pale  Bark,  see  foarteenth  edition  of  the 
Ihiiied  States  Dispensatory.  This  is  omitted  here  as  nnneoessarj,  beoavse  barks  are  no  lonj^r 
purehased  hj  their  pbTsical  appeamnoe,  but  by  their  yield  of  alkaloids  on  analysis. 

f  No  soeh  proTlnoe  exists  in  BoliTia.  Aooording  to  M.  Lanbert,  the  name  is  a  oormptlott  of 
toUiBallOj  said  to  be  derlTed  from  eoUat  ^  remedy,  and  va/fo,  a  rocky  eonntry.  («/bvni.  de  Pkarm^ 
zzii.  614.)  Weddell  refers  the  origin  of  the  name  to  the  words  colli  and  raya,  which  in  the  Qnichaa 
language  signify  red  and  $ort,  and  hare  probably  been  applied  trwn  the  redness  which  the  enter 
denuded  inr&ee  of  the  hark  assumes  in  drying,  or  from  toe  red  color  which  the  leaves  sometimes 
exhibit. 
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longitadinally,  which,  examined  by  the  miorosoope,  are  found,  when  freed  ftom  m 
salmon-colored  powder  that  surronndB  them,  to  be  yellow  and  transparent.  When 
the  bark  is  powaered,  they  readily  separate,  in  the  form  of  spicala,  which,  like  those 
of  oowhage,  insinuate  themselves  into  the  skin,  and  produce  a  disagreeable  itching 
and  irritation.  The  color  of  the  bark  is  brownish  yellow  with  a  tinge  of  orange, 
the  taste  less  astringent  than  that  of  the  pale  bark,  but  much  more  bitter ;  and  the 
bitterness  is  somewhat  peculiar.  The  external  part  of  the  proper  bark  is  more  bitter 
and  astringent,  and  consequently  stronger  in  medicinal  power,  than  the  intmnaL 
The  odor  is  faint,  but  when  the  bark  is  boiled,  resembles  that  of  the  pale  Tarieties. 
The  small  quills  closely  resemble  some  of  the  pale  barks,  but  may  be  distin^ished 
by  their  very  bitter  taste.  The  XJ.  S.  Pharmacopoeia  thus  desoribes  quilled  OaUsaya. 
^'  The  auills  are  either  single  or  double,  varying  in  length,  and  nom  one-half  to 
two  inches  (1  to  5  cm.)  in  diameter ;  the  bark  is  from  one-sixteenth  to  one-eighth 
of  an  inch  (1*5  to  3  mm.)  in  thickness;  it  u  covered  with  a  grayish  oork  marked 
by  longitudinal  and  transverse  fissures,  about  one  inch  (25  mm.)  apart  and  forming 
irregular  meshes  with  raised  edges.  The  inner  surface  is  cinnamon-brown  and 
finely  striate  from  the  bast-fibres."   Ul  S. 

The  flat  Caluaya  (^Oaluai/a  plancha  of  the  Spaniards),  which  is  derived  ftom 
the  large  branches  and  trunk,  is  m  pieces  of  various  lengths,  either  quite  flat,  or  but 
slightly  curved,  and  generally  destitute  of  the  epidermis,  which  has  been  obviooslj 
removed  through  its  own  want  of  adhesiveness  to  the  proper  bark,  and  not  by  a  knife, 
as  is  the  case  with  some  inferior  barks  in  other  respects  resembling  the  Galisaya. 
*'  The  flat  pieces  vary  in  length  and  width ;  are  from  one-sixth  to  two-fifths  of  aa 
inch  (4  to  10  mm.)  in  thickness,  almost  entirely  deprived  of  the  brown,  corky  layer, 
compact,  of  a  tawny-yellow  color ;  outer  surface  marked  with  shallow,  oonchoidal 
depressions  and  intervening,  rather  sharp  ridges ;  inner  surfiioe  dosely  and  finely 
striate ;  the  transverse  fracture  showii^  numerous,  very  short  and  rigid,  glistening 
fibres,  which  are  radially  arranged,  and  rarely  in  small  groups.  The  powder  has  a 
light  cinnamon-brown  color,  and  a  slightly  aromatic  but  persistently  bitter  taste.^ 
U,  S.  The  inner  surface  is  like  that  of  the  quilled  pieces ;  the  outer  is  irr^ular, 
marked  with  confluent  longitudinal  furrows  and  ridees,  and  somewhat  darker  colored 
than  the  inner,  being  of  a  brownish  fawn,  frequently  diversified  with  darker  stains. 
The  bark  is  of  uniform  fracture  throughout,  generally  thicker  than  the  quilled,  mora 
fibrous  in  its  texture,  less  compact,  less  bitter,  and  possessed  of  leas  medicinal  power. 
Though  weaker  than  the  proper  bark  of  the  quills,  it  is  usually,  in  equal  weight, 
more  valuable  than  that  variety,  because  free  from  the  useless  epidermis.  This 
variety  of  yellow  bark  is  now  (1889)  practically  out  of  the  American  market 

The  officinal  yellow  bark  is  characterized  by  its  strongly  bitter  taste,  with  little 
astringency;  by  its  fine  brownish  yellow,  somewhat  orange  color,  which  is  still 
brighter  in  the  powder;  and  by  eontaining  a  large  proportion  of  quinine  with  wry 
Ut^  cinchonine.  The  salts  of  quinine  and  lime  are  so  abundant,  that  a  strong  in- 
fusion of  it  instantly  affords  a  precipitate  when  crystals  of  sulphate  of  sodium  are 
added.  (Guibourt,  ffiit,  de»  Drogues,  4^me  ed.,  iii.  131.)*  **  The  true  yellow  Gn- 
chona  Bark  should  not  be  confounded  with  other  (Snchona  barics  of  a  similar  color, 
but  having  the  bast-fibres  in  bundles  or  radial  rows,  and  breaking  with  a  splintery 
or  coarsely  fibrous  fracture.*'  U.  S. 

Until  the  recent  most  valuable  researches  of  Weddell,  nothing  was  known  with 
certainty  as  to  the  particular  spedes  which  yields  Galisaya  bark.  At  present  there 
is  no  variety  of  which,  in  this  respect,  we  have  more  accurate  knowledge.  The 
genuine  bark  is  derived  from  the  newly  described  species,  named  (7.  OaliMc^a  ;hnt 
the  bark  of  C.  BoUviana^  another  of  the  species  discovered  by  Weddell,  is  sometimes 

•  For  defloriptions  of  Tftrieti«8  of  yellow  bark,  see  14th  edition  U.  8.  Dispennktoiy.  A  falm 
lark  haa  been  sometimee  mixed  with  the  ({enaine  Galisaya,  which  it  resembles  so  oloeeiy  as  not  to 
be  easily  distinguished  by  the  eye.  Aooording  to  Weddell,  it  is  the  bark  of  Oomahotia  cUoramiha^ 
a  loay  tree,  growing  in  the  same  forests  where  the  Calitaya  is  found.  It  is  distingnished  by  a 
peonliar  odor,  and  by  exhibiting  in  iU  transyerse  section,  under  the  mieroeoope,  **  a  peenliar  &s. 
eioulate  disposition  of  the  cortical  fibres,  and  some  vessels  gorged  with  a  ruby-colored  Juioe."  It 
does  not  oonUin  a  particle  of  alkaloid,  bat  yields  a  Tolatile  oil  on  which  iU  odor  depends.  (How- 
ard, P.  J,  Tr.,  xiT.  818.) 
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mixed  with  it  in  ihe  same  eerooDS.  It  is  produced  exolasiTely  in  Bolivia,  formerly 
upper  Peru,  and  in  the  southern  portion  of  the  adjoining  Peruvian  province  of  Cara- 
baja.  Before  these  countries  were  separated  from  Spain,  it  was  shipped  as  well  irom 
Bueoos  Ayres  as  from  the  ports  on  the  Pacific ;  but  at  present  it  comes  only  from 
the  latter.  As  first  announced  in  this  work,  from  information  derived  from  mer- 
chants long  personally  engaged  in  commercial  transactions  on  the  Pacific  coast  of 
South  America,  the  bark  is  brought  from  the  interior  to  the  port  of  Arica,  whence 
it  is  sent  to  various  other  ports  on  the  coast.  The  interior  commerce  in  the  drug 
has  its  centre  chiefly  in  the  town  of  La  Paz.  The  trade  in  this  bark  has  been  much 
diminished,  in  consequence  partly  of  its  greater  scarcity,  partly  of  restrictions  by 
the  Bolivian  government. 

It  is  generally  supposed  to  have  been  first  introduced  into  commerce  towards  the 
end  of  the  last  century,  and  it  was  probably  not  known  by  its  present  name  till  that 
period;  but  La  Condamine  states  that  the  Jesuits  of  La  raz,  at  a  period  anterior  to 
the  discovery  of  the  febri^ge  of  Loza,  sent  to  Rome  a  veiy  bitter  bark  by  the  name 
of  guinaquma,  which,  though  supposed  by  that  traveller  to  have  been  derived  from 
the  Peruvian  balsam  tree,  was  very  probably,  as  conjectured  by  Ouibourt,  the  true 
dnchona.  Besides,  Pomet,  in  his  History  of  Drugs^  published  in  1694,  speaks  of 
a  bark  more  bitter  than  that  of  Loza,  obtained  from  the  province  of  Potosi,  which 
borders  upon  that  of  La  Paz;  and  Chomal  also  states  that  the  cinchona  tree  inhabited 
the  mountains  of  Potosi,  and  produced  a  bark  more  esteemed  than  that  which  grew 
in  the  province  of  Quito.  (Ouibourt,  Joum,  de  Pharm,,  zvi.  235.)  It  is  possible 
that,  though  known  at  this  early  period,  it  may  have  gone  out  of  use ;  and  its  re- 
introduction  into  notice,  towards  the  end  of  the  last  century,  may  have  been  mistaken 
finr  an  original  discoveiy. 

3.  Red  Bark. 

The  name  of  this  variety  is  very  appropriately  applied ;  as  the  color  is  usually 
distinct  both  in  the  bark  and  the  powder.  In  South  America  it  is  called  ccucariUa 
roaca  and  colorada.  Some  writers  have  divided  it  into  several  sub-varieties;  but,  in 
relation  to  the  true  red  bark,  there  does  not  seem  to  be  ground  for  such  division  in  any 
essential  difference  of  properties.  Like  the  CaUsaya,  it  comes  in  quills  and  fiat 
pieces,  which  are  probably  derived  from  different  parts  of  the  same  tree.  It  is  im- 
ported in  chests. 

Some  of  the  pieces  are  entirely  rolled,  some  partially  so,  as  if  they  had  been  taken 
from  half  the  circumference  of  the  branch ;  others  are  nearly  or  quite  flat.  They 
vary  greatly  in  size,  the  quill  being  sometimes  less  than  half  an  inch  in  diameter, 
sometimes  as  much  as  two  inches ;  while  the  flat  pieces  are  occasionally  very  large 
and  thick,  as  if  derived  from  the  trunk  of  a  tree.  They  are  covered  with  a  reddish 
brown  or  gray,  sometimes  whitish  epidermis,  which  is  rugged,  wrinkled  longitudi- 
nally, and  in  the  thicker  pieces  marked  with  furrows,  which  in  some  places  penetrate 
to  the  aorfaoe  of  the  proper  bark.  In  many  specimens,  numerous  small  roundish  or 
oblong  eminences,  called  warts,  may  be  observed  upon  the  outer  surface.  Beneath 
the  epidermis  is  a  layer,  dark  red,  brittle  and  compact,  which  possesses  some  bitter- 
ness and  astringency,  but  much  less  than  the  interior  parts.  These  are  woody  and 
fibrous,  of  a  more  or  less  lively  brownish  red  color,  which  is  usually  very  distinct, 
but  in  some  specimens  passes  into  orange  and  even  yellowish  brown ;  so  that  it  is 
not  always  possible  to  distinguish  the  variety  by  this  property  alone.  The  taste  is 
Utter  and  astringent,  and  the  odor  similar  to  that  of  other  good  barks.  Red  bark 
is  chemically  distinguished  by  containing  condderable  guantities  of  both  quinme  and 
cmekofdne.  It  yields  a  turbid  salmon-colored  decoction  with  water.  Mr.  Howard, 
in  examining  slender  sections  of  a  fine  specimen  of  red  bark  under  the  microscope, 
noticed  Dumerous  stellate  groups  of  crystals  diffused  irregularly  throughout  its  sub- 
stance, which  he  believed  to  consist  of  quinovate  of  quinine,  formed  durmg  the  drying 
of  the  bark.  He  also  noticed  other  crystalline  forms  which  he  ascribed  to  the  quino- 
vates  severally  of  oinchonine,  quinidine,  and  cinchonidine.  (P.  J.  TV.,  May,  1865, 
p.  584.)^     ^0  U-  S.  Pharmacopoeia  thus  describes  red  bark.    '<  In  quills  and  in 

•  For  deteription  of  Tarieties  of  Red  Bark,  see  fourteenth  edition  of  U.  S.  DispenMtory. 
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flat  or  iDflezed  pieces,  varyiog  id  length  and  width,  and  fit>m  one-eighth  to  one-half 
of  an  inch  (3  to  12  mm.)  in  thickneea ;  compact;  of  a  deep  brown-red  color;  outer 
surface  covered  with  numerous,  suberous  warts  and  ridges,  or  longitudinally  and  some- 
what transversely  fissured;  inner  surface  rather  coarsely  striate;  transverse  fraotare 
short-fibrous;  the  bast-fibres  in  interrupted, radial  lines;  the  powder  deep  brown-red, 
slightly  odorous,  astringent  and  bitter.  Red  Cinchona  should  not  be  confounded 
with  other  Cinchona  barks,  having  an  orange-red  color,  and  breaking  with  a  ooizae, 
splintery  fracture.  Thin,  quilled  Bed  Cinchona  of  a  light  red-brown  odor  should  be 
rejected."   U.  S. 

NON-OFFIOINAL  OR  CaRTHAOENA  BaRKS. 

Under  this  head  may  be  classed  all  the  Cinchona  barks  brought  from  the  northon 
Atlantic  ports  of  South  America.     In  commerce,  they  are  variously  called  Pita^ 
Bogota,  Carthagena,  Maracayboy  and  Santa  Martha  harks,  according  to  the  place 
in  the  vicinity  of  which  they  are  collected,  or  the  particular  port  at  which  they 
may  be  shipped.     Formerly  these  barks  were  for  the  most  part  of  inferior  quality, 
and  were  therefore  not  recognised  in  the  Pharmacopoeias;  but  the  deficient  supply 
and  consequent  high  price  of  Calisaya  have  directed  enterprise  into  other  quarters; 
and  large  quantities  of  very  good  bark  were  thrown  into  commerce  from  New 
Granada,  derived  chiefly  from  the  neighborhood  of  Bogota  and  Popayan,  and  brought 
down  the  river  Magdalena.     Since  the  completion  of  the  railroad  across  the  Isthmus 
of  Panama,  considerable  quantities  have  been  brought  to  us  by  that  route,  being 
shipped  from  the  port  of  ^Buenaventura,  on  the  Pacific  coast.     There  can  be  little 
doubt  that  the  commerce  in  these  barks  will  continue  and  increase;  as  some  of  them 
are  inferior  in  their  yield  of  alkaloids  only  to  the  Calisaya,  if  even  to  that  variety, 
and  the  region  from  which  they  are  procured  is  almost  virgin  soil.     It  has  appeared 
to  us,  from  an  examination  of  such  of  them  as  have  come  under  our  notice,  thai 
they  may  all,  at  least  with  one  exception,  be  referred  without  violence  to  some 
one  or  another  of  the  varieties  of  Carthag^na  bark  already  recognized ;  but  these 
better  kinds  formerly  seldom  reached  the  market;  because,  partaking  of  the  general 
reputation  of  the  inferior  barks  from  the  same  region,  it  was  feared  that  they  might 
not  pay  the  cost  of  importation.     Most  of  the  Carthagena  barks  are  characterised 
by  a  soft,  whitbh  or  yellowish  white  epidermis,  which  may  be  easily  scraped  by  the 
nail,  and  which,  though  often  more  or  less  completely  removed,  almost  always  leaves 
behind  traces  sufficient  to  indicate  its  character.     Those  of  them  which  may,  in 
other  respects,  bear  some  resemblance  to  Calisaya,  are  in  general  readily  distinguish- 
able by  this  character  of  the  epidermis  when  it  remains,  and,  when  it  is  wanting,  by 
the  peculiar  appearance  of  the  outer  surface,  showing  that  the  exterior  coating  has 
been  scraped  off,  or  shaved  off  with  a  knife.     They  all  contain  the  alkaloids  in 
greater  or  less  proportion,  though  they  differ  much  in  this  respect     In  reference  to 
the  relative  proportion  of  the  different  alkaloids,  they  have  nothing  in  common,  ex- 
cept perhaps  that  they  yield  proportionately  more  cinchonine,  cinchonidine,  and  qaioi- 
dine  than  the  Calisaya,  resembling,  in  this  respect,  the  pale  and  red  barks.     Inferior 
barks,  with  the  soft,  white  epidermis,  are  found  on  the  western  coast  of  South  America, 
where  they  are  known  as  white  barks;*  but  they  seldom  reach  us.     In  the  state  of 

*  PayHne  or  Paytina.  Haying  been  requested  by  a  merobant  to  examine  for  quinine  a  white  hark 
from  tbe  Pacific  port  of  Payta,  Dr.  0.  Hesse,  in  the  year  1870,  disoovered  that  the  bark  ooatainc^ 
alkaloids,  but  not  one  of  those  proved  to  exist  in  the  proper  Cinchona  Iwrks.  The  alkaloid  speei* 
ally  noticed  by  him,  may  be  prepared  from  the  alcoholic  extract,  by  treating  this  with  soda,  aad 
agitating  with  ether,  which  dissolves  the  alkaloid  with  some  coloring  matter.  The  ethereal  liqwd, 
agitated  with  dilute  sulphuric  acid,  famishes  a  solution  of  the  sulphate.  This  is  deooloriaed  by 
a  little  animal  charcoal,  almost  neutralised  with  heat  by  ammonia,  then,  after  oooliog,  is  traated 
with  iodide  of  potassium,  until  this  ceases  to  produce  a  precipitate.  The  salt  thus  formed  is  esitiraly 
deposited  in  24  hours.  Separated  from  the  mother- water,  it  is  treated  with  dilate  solution  of  aoda» 
and  shaken  with  ether.  Tnis,  holding  the  alkaloid  in  solution,  is  separated  from  the  hearier  ISqvid; 
and,  having  been  washed  with  water,  yields,  on  spontaneous  evaporation,  tbe  alkaloid  in  Sne 


less  crystals.  Dr.  Hesse  gives  the  new  alkaloid  the  name  otpaytine,  after  the  port  whence  Hm  back 
was  obtained.  Paytine  is  in  well-defined  prismatic  crystals.  It  has  a  bitter  taste.  It  melts  at  1 56^  0^ 
and  distils  partially  at  a  higher  temperature,  leaving  a  carbonaceous  residae.  It  is  very  solsbla  m 
alcohol,  ether,  ben  sin,  and  chloroform,  but  little  soluble  in  water  and  alkaline  solution.  Aeoordnw 
to  the  analysis  of  Hesse  it  is  represented  by  the  formula  CfiHstNtO  for  the  pure  anhydroua  alka]<AC 
with  the  addition  of  one  moL  of  water  in  the  crystals.  It  seems  to  be  without  poisonous  propertii^ 
as  dogs  have  taken  it  freely  without  evil  results.    It  has  not  been  tried  oa  maa ;  but  is  a  good  s«ib* 
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powder,  the  inferior  Garthageoa  barks  were  formerly,  and  are  stOI,  to  a  certain  extent, 
kept  in  the  shops,  and  sold  for  tooth-powder,  etc.,  under  the  name  of  common  hark. 
Tbej  haye  not  nnlreqaently  been  substituted,  either  fraudulently  or  by  mistake,  for 
the  better  kinds. 

The  Garthagena  barks  were  formerly  classified,  according  to  their  color,  into  the 
ydhto,  orange,  red,  and  broton  ;  but  this  mode  of  distinction  must  now  be  abandoned ; 
for  these  yarieties  of  color  may  be  found  in  the  barks  identical  in  other  respects,  and 
derived  from  the  same  species  of  Cinchona.  The  well  characterized  Carthagena 
barks  may  all  be  referred  to  one  of  the  three  following  varieties. 

1.  Hard  Carthagena  Bark,  Hard  YeUow  Carthagena  Bark,  Yellow  Bark  of 
Santa  Fi,  Common  Yellow  Carthagena  Bark. — China  ftava  dvra.  Von  Bergen. 
Quinquina  de  Carthaghie  javne  pdJe,  Ouibourt.  This  is  in  pieces  of  various  size 
and  form,  sometimes  wholly  or  partially  quilled,  and  sometimes  flat ;  and  the  flat 
pieces  present  the  appearance  of  having  been  warped  in  drying,  being  frequently 
curved  longitudinally  backward,  and  sometimes  also  in  the  transverse  direction  or 
spirally.  The  quills  are  from  three  to  eight  lines  in  diameter,  from  half  a  line  to 
a  line  and  a  half  thick,  and  from  five  to  nine  and  rarely  fifteen  inches  long.  The  flat 
pieees  are  thicker,  from  half  an  inch  to  two  inches  broad,  and  from  four  to  eight 
and  sometimes  twelve  inches  in  length.  As  found  in  this  market,  the  bark  is  some- 
times in  small,  irregularly  square  or  oblong,  flattish,  and  variously  warped  pieces, 
from  one  to  four  inches  long,  and  from  one  to  three  lines  in  thickness,  mixed  with 
small  quills  or  fragments  of  quills ;  the  former  appearing  as  if  chipped  from  the 
tnink  or  lai^r  branches,  the  latter  evidently  derived  from  the  small  branches.  In 
this  shape  it  was  treated  of  in  some  former  editions  of  this  work,  as  a  distinct  variety, 
under  the  name  of  Santa  Martha  Bark,  which  it  at  one  time  held  in  the  market ; 
but  a  closer  examination  has  convinced  us  that  it  is  the  same  bark  as  the  one  above 
described,  though  collected  in  a  different  manner.  The  quills  are  generally  more 
covered  with  the  whitish  epidermis  than  the  flat  pieces,  in  which  it  is  often  nearly 
or  quite  removed.  The  inner  surface  of  the  latter,  though  sometimes  smooth,  is 
often  rough  and  splintery,  as  if  forcibly  separated  from  the  wood.  The  color  of  the 
proper  bark  is  a  pale,  dull,  brownish  yellow,  darker  in  parcels  which  have  been  long 
kept ;  and  the  surface  often  appears  as  if  rubbed  over  with  powdered  bark.  The 
texture  is  rather  firm  and  compact,  and  the  fracture  abrupt,  without  being  smooth 
or  presenting  long  splinters.  The  taste  is  bitter  and  nauseous.  This  variety  of  bark 
is  now  universally  ascribed  to  C,  cordifoUa. 

2.  Flbraus  Carthagena  Bark,  Fibrous  YeUow  Carthagena  Bark,  Spongy  Car^ 
thagena  Bark,  Bogota  Bark.  Coguetta  Bark. —  Quinia  naranjanda.  Mutis.-* 
Qmnquina  orangi,  Humboldt. — China  fiava  fibrosa.  Von  Bergen. — Quinquina 
Carthaghie  spongieux.  Ouibourt.  This  is  in  quills  or  half-qaills,  or  is  slightly  rolled  ; 
and  there  are  comparatively  few  pieces  which  are  quite  flat,  even  among  the  largest 
barkB.  The  quills  are  from  half  an  inch  to  an  inch  and  a  half  in  diameter,  and  of 
extremely  variable  length,  with  a  yellowish  brown  epidermis,  oft;en  covered  with 
emstaceous  lichens  so  as  to  render  the  surface  of  the  bark  whitish  and  smooth,  and 
exhibiting  not  unfrequently  longitudinal  and  transverse  fissures.  The  larger  barks, 
which  are  much  the  most  frequent  in  commerce,  are  usually  from  six  to  twelve  inches 
long,  from  one  to  two  inches  broad,  and  from  two  to  five  lines  in  thickness ;  but  they 
often  vary  much  from  these  dimensions,  being  sometimes  in  the  smallest  fragments, 
and  sometimes  forming  semi-cylinders  four  or  five  inches  in  diameter,  a  foot  and  a 
half  long,  and  nine  lines  thick.  They  are  usually  without  epidermis,  which  has 
been  scraped  off,  or  pared  off  with  a  knife,  leaving  the  surface  smooth  and  uniform  • 
in  the  former  case,  and  somewhat  angular  in  the  latter.    Sometimes,  however,  the 

feet  for  therapeutioal  experiment,  eepeoially  In  miasmatio  feven.  Acoording  to  Dr.  Hesse,  the  bark 
wbieh  yields  it,  though  oearing  a  superficial  resemblanoe  to  the  Calisaya,  eannot,  from  its  interior 
stmetara,  bave  been  the  prodaet  of  a  Cinchona.  The  bark  is  in  pieces  about  one  foot  long,  two 
faehes  broad,  and  two  or  three  lines  thick ;  and  consists  mainly  of  greenish  yellow  cells,  between 
wbieh  is  lodged,  in  large  quantities,  a  white  pulTcrulent  matter.  It  has  so  little  firmness  that  its 
g\gTB§  are  crushed  under  the  pressure  of  the  finger-nail.  It  has  been  found  to  contain  another  alka- 
loid besides  paytine ;  but  this  has  not  been  examined.  For  further  particulars  about  the  alkaloid 
Ma  the  Jbana.  de  Pkarm.,  No7.-Deo.  1870,  p.  389. 
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epidermis  either  partially  or  wholly  remaiiiB,  when  it  generally  exhibits  the  soft 
whitish  surface  characteristic  of  most  of  the  Garthagena  barks.  The  bark  is  toit 
fibrous,  presenting  generally,  when  broken,  long,  sometimes  stringy  splinters,  though 
the  outer  edge  of  the  fracture  is  oocasionaJly  short  from  the  cellular,  or  remains  of 
the  suberous  coat.  Its  texture  is  loose,  sofl,  and  spongy  under  the  teeth,  and  the 
bark  itself  is  usually  light.  The  color  both  of  the  trimmed  outer  surface,  and  the 
inner,  and  of  the  bark  itself,  varies  from  an  ochreous  or  light  brownish  yellow,  to 
orange,  and  red ;  but,  for  the  most  part,  it  presents  more  or  less  of  the  orange  tint, 
which  induced  Mutis  to  give  it  the  title  of  orange  hark.  The  red  color  is  found 
especially  in  the  largest  barks.  The  larger  pieces  are  sometimes  marked  on  the  out- 
side with  a  deep  spiral  impression,  produced  probably  by  a  climbing  plant  winding 
around  the  stem  of  the  tree.  The  color  of  the  powder  is  yellowish,  with  not  un- 
frequently  an  orange  tint.  The  taste  is  more  or  less  bitter,  but  varies  in  this  respect 
extremely ;  some  barks  being  almost  insipid,  while  others  have  a  very  decided  taste. 
There  can  bo  little  doubt  that  these  barks  are  all  derived  from  the  Cinchona  land" 
folia  of  Mutis.  It  is  asserted  that  the  red  variety  of  the  bark  is  obtained  from  trees 
which  grow  side  by  side  with  those  which  yield  the  yellow  or  orange. 

The  productiveness  of  the  fibrous  bark  in  alkaloids  varies  greatly  in  the  difierent 
specimens.  Thus,  while  some  have  yielded  scarcely  any  product,  others  have  been 
found  to  afford  more  than  three  per  cent.  They  probably  contain  all  the  einchona 
alkaloids ;  but  some  have  been  found  more  abundant  in  one,  and  others  in  another. 
Thus,  the  red  is  said  to  be  especially  rich  in  quinidine  (cinchonidine)  ;  a  Pitaya  bark, 
which  we  believe  to  belong  to  the  fibrous  Carthagena,  has  yielded  a  very  large  prod- 
uct of  quinine ;  while,  in  not  a  few  specimens  which  have  been  examined,  the  oin- 
chonine  predominates.  (A.  J.  P.,  xxv.  308.)  It  is  probable  that  the  richness  in 
these  principles  depends  in  some  degree  on  the  natural  position  of  the  plants; 
those  growing  in  low  situations  being  less  productive  than  those  higher  on  the 
mountains.'*' 

A  specimen  labelled  yellow  hark  of  Loxa^  brought  from  South  America  several 
years  since  by  Dr.  Dillard,  of  the  U.  S.  Navy,  and  said  to  be  used  in  Loxa  for  making 
extract  of  bark,  presents  characteristics  closely  analogous  to  those  of  fibrous  Gartha- 
gena bark,  sufficiently  so  to  justify  the  supposition  that  it  was  derived  from  the  same 
species  of  Ginchona ;  and  we  have  seen  a  specimen  sent  hither  from  Ouayaquil, 
which  has  the  same  character,  and  is  so  rich  in  alkaloids  as  to  be  worked  inth  ad- 
vantagcf 

3.  Hard  Pitaya  Bark, — Pitaya  Oondaminea  Bark,  Pereira. — Qumquina  hrvtn 
de  Carthaghne,  Quing[uina  Pitaya^  ou  dela  Colombia^  ou  d'Antioquia,  Q>uibourt. 
This  bark,  though  seen  by  Guibourt  so  long  since  as  1830,  did  not  come  into 
general  notice  until  some  years  afterwards.  Much  of  it  has  been  imported  into 
Philadelphia,  coming  sometimes  through  Garthagena,  and  sometimes  over  the 
Isthmus  of  Panama,  whither  it  is  brought  from  Buenaventura.  The  following  de- 
scription is  drawn  from  an  examination  of  the  bark  contained  in  several  seroons 
that  have  come  under  our  notice.  It  is  in  small  irregular  pieces,  from  leas  than  an 
inch  to  about  four  inches  long,  which  are  obviously  the  fngments  of  larger  pieoes 

*  Karsten  states  that  the  bark  of  C,  land/oUaf  which  on  the  average  yieldf  3*5  per  eeat.  of  nl- 
phate  of  qainine  and  from  1*0  to  1'^  P«r  omt.  of  sulphate  of  cinchoninot  often  yields  neither^  and 
sometimes  4*5  per  cent,  of  the  two.  The  bark  of  the  joung  branches  yields  much  less  than  that 
of  the  trunk.  {A.  J.  P.,  xzx.  534.) 

t  FibroM  Carthagena  Bark,  The  following  is  an  abbreviation  of  Von  Bergen's  deserlptloB  of 
this  variety.  In  shape  and  dimensions  it  does  not  materially  diflbr  from  the  preeeding ;  bot  the 
flatter  pieoes  are  almost  always  a  little  rolled,  or  curved  laterally.  The  epidermis  is  in  geaefsl 
either  in  part  or  wholly  rubbeid  off.  When  it  is  present,  the  outer  surface  is  nearly  smooth,  only 
marked  here  and  there  with  faint  irregular  transverse  lissures  and  longitudinal  ftirrows.  Its  eokir 
varies  from  a  dirty  whitish  gray  to  yellowish,  but  is  sometimes  more  or  less  dark.  When  the  outer 
surface  is  rubbed  off,  as  is  almost  always  the  case  in  the  flat  pieces,  the  color  is  nearly  pure  ochre 
yellow.  Where  the  whole  thickness  of  the  outer  coat  is  wanting,  as  happens  here  and  there  in 
spots,  the  surface  is  dark  cinnamon,  or  dark  ochre  yellow,  and  commonly  dull  or  powdery.  The 
inner  surface  is  usually  even,  but  sometimes  irregular  and  splintery,  and  always  haish  to  the 
fingers,  leaving  small  splinters  sticking  in  the  skin  when  drawn  over  it.  It  is  of  a  nearly  pure 
ochre  yellow  color,  and  is  very  powdery.  The  fracture  distinguishes  this  variety  from  the  pre- 
ceding, and  from  aM  others.  The  longitudinal  fracture  is  strikingly  fibrous,  and  in  the  flat  pu 
the  fragments  still  hang  together  by  connecting  fibres. 


both  qoilled  and  flat.    Dr  Pereira  stotea  that  he  had  pieces  mon  than  a  foot  in 
kagth.     Ib  thiokaess  it  Tanea  from  len  than  a  lina  to  four  or  five  lines.     Moat  of 


the  fragments  are  covered  with  th« 
whitish,  Boft  epidermis,  character- 
istio  of  the  Carthageoa  barka  ;  bnt 
some  of  them  have  a  dark  brown 
epidermis,  meose  with  in  numerable 
cracks  in  all  directions ;  and  others 
are  partially  ar  wholly  destitute  of 
the  outer  covering,  presenting  gen- 
erally, in  the  denaded  part,  a  dark 
uniform  or  somewhat  wrinkled  sur- 
face. The  inner  surface  is  finely 
and  compactly  fibrous,  and  of  a  dull 
yellowish  brown  color  with  a  reddish 
tinge ;  and  the  whole  of  the  liber 
or  true  bark  has  the  same  color  and 
texture.  Bat  outside  of  the  liber 
■KtioD  of  cnpTM  Mrk.  t[,ere  jg  {q  many  pieces  a  very  dis- 
tinct lesittoos  layer,  whioh  is  sometimes  of  considerable  thickness, 
and,  when  cat  across  by  a  knife,  exbibite  a  dark  reddish  brown, 
shining  sarfaoe.  The  resinous  layer  is  the  most  striking  pecu- 
liarity of  the  bark,  though  not  present  in  all  of  the  piecee,  which 
sometimes  consist  of  the  liber  alone.  The  fracture  is  towards  the 
interior  shortly  fibrons,  towards  the  exterior  often  smooth,  in  con- 
sequence of  the  layer  JDst  referred  to.  The  whole  bark  is  rather 
hard,  compact,  and  heavy ;  differing  in  this  respect  venr  decidedly  from  the  last 
mentioned  variety.  It  has  more  resemblance  to  the  hard  Carthagena,  from  which, 
however,  it  differs  by  its  deeper  and  redder  color,  its  much  more  developed  resinous 
CMt,  and  its  occasional  graier-Iiko  e^dermia.  The  taste  is  very  bitter,  and  the 
yield  id  alkaloids  considerable.  Mr.  Weightman  informed  us  that  he  had  obtained 
from  it  an  average  product  of  16  per  cent,  of  sulphate  of  quinine,  and  034  of 
vnlphste  of  oinchoDtoe,  independently  of  the  amorphous  or  Dncrystallizable  alkaloidal 
matter.  It  must,  therefore,  be  ranked  among  the  efficient  harks,  though  not  so 
prodnetiTfl  as  the  fine  variety  of  fitmnu  bark  denominated  soil  Pitaya.  It  contains 
■1k>  ft  lavge  propoitioD  of  reain. 


■MBWaOpiBbUta.    ' 
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This  bark  comes  from  the  mountain  of  Pitaya  near  Popayan,  and  the  partiealar 
seroons  examined  by  ourselyes  were  said  to  have  been  brought  down  the  Magdalena 
River  from  the  town  of  Honda.  It  is  referred  by  Dr.  Pereira  and  Mr.  Howard  to 
the  Cinchona  Condaminea,  var.  PitayensU  of  Weddell,  of  which  that  author  has 
made  a  distinct  species,  under  the  name  of  Cinchona  Pitayenm.  {Ann,  de$  ScL 
Nat.,  May,  1849.)* 

GuPREA  Babk. — As  early  as  1820,  a  Brazilian  surgeon,  by  the  name  of  Remljio, 
pointed  out  to  his  countrymen  that  the  bark  of  certain  small  trees  or  shrubs  grow- 
ing in  Brazil  were  as  effective  as  the  Peruvian  bark  in  malarial  fevers,  and  ever 
since  in  Brazil  these  plants  have  been  known  by  the  names  of  Quinia  de  Sera^  or 
Qmnia  de  Remrfto,  St.  Hiliare  {Planter  Us.  Bras.)  placed  these  shrubs  in  the 
genus  Cinchona,  as  C.  Remijiana^  ferrugin^ca,  and  VeUozU;  but  De  CandoUe 
\Prodr(ymus,  iv.  357)  erected  for  them  a  new  genus,  Bemijia,  which  has  since  been 
universally  recognized  by  botanists.  It  is  distinguished  from  Cinchona  by  the  fruit 
capsules  opening  semi-loculicidally,  by  its  peltate  seeds,  and  by  its  infloresoenoe  in 
elongated  axillary  racemes  with  opposite  £u9cioles  of  flowers.  In  1857  a  new 
bark  appeared  in  the  London  market,  but  only  within  the  last  few  years  has  this 
so-called  Cuprea  bark  appeared  in  large  quantities.  After  its  value  became  known 
the  search  for  it  in  South  America  became  very  active;  indeed,  in  Colombia  a 
**  fever"  is  said  to  have  broken  out,  which  has  caused  agriculture  to  be  neglected 
and  deranged  the  business  of  the  country,  whilst  in  London  the  supply  has  been 
so  great  as  to  break  the  whole  cinchona  market  Mr.  S.  G.  Bosengarten  informs 
us  that  the  bark  reaches  this  country  from  London,  and  also  cUreotly  from  Colombia. 
There  are  two  distinct  r^ons  which  yield  it :  one  is  the  lower  part  of  the  baan 
of  the  Magdalena  River,  in  the  province  of  Santander,  the  trees  growing  in  the 
mountain  chain  of  La  Paz,  and  the  port  of  export  being  Bucaramanga ;  the  other 
the  basin  of  the  Orinoco,  among  the  mountains  which  constitute  the  eastern  branch 
of  the  Cordillera  of  the  Andes. 

Bentham  states  that  the  genus  Remijia  comprises  13  species ;  according  to  die 
researches  of  Jos^  Triana,  but  two  of  these,  R.  Pwrdieana,  Wedd.  {Ann.  ScL  NaLj 
3e  s^r.,  xL  p.  272),  and  R.  peduncuUUa^  Triana  {Cinchona  peduneulata,  Karsten), 
yield  the  Cuprea  bark  of  commerce.  {K  J.  Tr.,  April,  lb82.)  An  exceedingly 
important  fact  connected  with  these  trees  is  that  they  grow  in  a  dry  climate,  and 
in  position  a  little  above  the  level  ot  the  sea,  and  hence  without  doubt  oonld  be 
cultivated  in  many  intertropical  countries  where  the  Cinchonas  will  not  grow.  Thej 
would  in  all  probabilitv  flourish  within  the  limits  of  the  United  States. 

The  specimens  of  (juprea  bark  which  have  been  furnished  us  as  typical  by  the 
Messrs.  Bosengarten  are  composed  of  pieces  varying  from  half  an  inch  to  3  or  4  inches 
in  length,  from  a  quarter  to  a  twelfth  of  an  inch  in  thickness,  strong  and  hard,  Yaxy- 
ing  from  a  yellowish  to  a  red  cinnamon  color,  and  having  a  somewhat  oupreous  tint, 
distinctly  curled,  very  smooth  upon  their  inner  surface,  on  their  outer  surface  smooth- 
ish,  or  in  the  larger  specimens  rough,  with  the  epidermis  usually  adherent ;  marked^ 
except  in  the  very  large  pieces,  with  fine  wrinkles,  and  sometimes  with  transverse  or 
spiral  grooves,  which  are  sometimes  quite  shallow,  but  often  are  deeply  and  sharply 
cut.  The  texture  is  dense  and  hard,  the  fracture  is  short,  not  fibrous,  and  free  from 
spicules.  The  microscopic  characters  differ  from  that  of  the  true  Cinchonas  in  the 
bast-cells  being  small  and  with  their  cavity  widely  open,  not  obliterated  by  secondaiy 
layers.  The  figure  represents  a  bast-cell  obtained  from  a  Carthagena  bark,  and  one 
from  Cuprea  bark  equally  magnified.  The  shaved  transverse  section  of  Cuprea  b«rk 
is  further  characterized  by  a  peculiar  homy  appearance  diffisrent  from  that  of  the 
true  Cinchonas.  The  bark  is  also  remarkable  for  its  density,  which  Amaud  gives  as 
from  1*128  to  1*18,  and  consequently  sinks  in  water. 

Cuprea  bark  varies  in  the  percentage  of  quinine  it  contains.  The  Messis.  Boseo- 
garten  state  that  the  yield  in  their  laboratories  has  been  from  1  to  2  per  cent,  and 
that  usually  the  bark  b  remarkably  free  from  inferior  alkaloids.  The  complete 
absence  of  cinchonidine  is  said  to  be  characterbtic  of  them.   Messrs.  D.  Howard  snd 

*  More  minnte  dMoriptions  of  the  Carthagena  barki  may  be  found  in  the  fbot-notee  to  tlta  f«miw 
teenth  edition  of  the  U.  S.  Dispensatory. 
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L  Hodgkin,  Dr.  B.  H.  Paul,  and  Mr.  GowDley  and  Mr.  T.  G.  WhiffeD  almost 
simaltaneoiiiBly  announced  the  discovery  of  a  new  alkaloid,  homo^tnine  or  uUra- 
qumrne,  which  there  is  some  reason  for  believing  is  a  doable  salt  of  aninine  and 
qninidine.  ( Chem.  New$^  zlv.  6.)  The  charactenstio  chemical  product  is  the  alka- 
loid cmchaimminey  whose  right  to  a  separate  existence  seems  to  oe  well  established. 
(See  page  460.) 

False  Barks. 

Before  dismissing  the  subject  of  the  varieties  of  Cinchona,  it  is  proper  to  observe 
that  numerous  barks  have  at  various  times  been  introduced  into  the  market,  and  sold 
as  closely  resembling  or  identical  with  the  febrifuge  of  Peru,  which  experience  has 
proved  to  differ  from  it  materially,  both  in  chemical  composition  and  in  medical  virtues. 
These  barks  are  generally  procured  from  trees  formerly  ranked  among  the  Cinchonas, 
but  now  arranged  in  other  genera.  They  are  distinguished  from  the  true  Peruvian 
bark  by  the  absence  of  its  peculiar  alkaloids.  Hence  they  are  readily  distinguished 
by  means  of  Grah^z  tesi.  This  depends  upon  the  fact  that  the  cinchona  alkaloids 
and  barks  containing  them  yield,  when  heated,  beautiful  purplish  vapors,  condensing 
into  a  similarly  colored  tar.  (See  p.  464,  note.)  Hesse's  method  of  testino:  is  probably 
the  best :  it  consists  in  extracting  the  bark  by  slightly  acidulated  water,  solidifying  the 
liquid  with  the  powdered  bark,  and  heating  in  a  large  test-tube.  If  the  bark  be  a  true 
Cinchona,  the  vapors  will  be  unmistakable.  The  microscopic  character  of  the  false  barks 
also  distinguish  them  Arom  the  genuine.  Among  them  are — 1 ,  a  bark  known  to  the 
French  pharmaoeutists  by  the  name  of  guinquma  novay  or  new  bark,  the  product  of 
CbacartQa  obion^/oliaj*  which,  though  at  one  time  thought  to  be  possessed  of  some 
virtues,  has  been  proved  to  be  worthless ;  2,  the  Carihsean  bark,  from  Exostemma 
Gxribtta ;  3,  the  Si.  Lucia  hark,  or  qmrvquina  piton  of  the  French,  derived  from 
ExotteniTnaflorUntnda;  and,  4,  a  bark  of  uncertain  botanical  origin,  called  in  France 
mtmquina  bicolore,  and  in  Italy  china  licoloraJta^  and  sometimes  erroneously  named 
FUa^  hark.  Of  these  the  last  only  is  known  in  this  country.  A  considerable 
quantity  of  it  was  some  time  since  imported  into  New  Orleans,  whence  a  portion 
reached  this  city.  The  specimen  in  our  possession  is  in  quills,  for  the  most  part 
nngly,  but  in  some  instances  doubly  rolled,  from  eight  or  ten  inches  to  more  than 
two  feet  in  length,  and  from  a  quarter  of  an  inch  to  an  inch  or  more  in  diameter. 
The  cater  surface  is  of  a  dull  grayish  olive  color,  with  numerous  large  oval  or  ir- 
r^ular  spots,  much  lighter  colored,  sometimes  even  whiUsh  and  slightly  depressed 
beneath  the  general  surftce,  as  if  a  layer  of  the  epidermis  had  fallen  off  within  their 
limits.  It  is  to  this  appearance  that  the  bark  owes  the  name  of  hicolorata.  The 
color  of  the  internal  surface  is  deep  brown  or  almost  blackish ;  that  of  the  fresh 
fkacture,  brownish  red.  The  bark  is  hard,  compact,  and  thin,  seldom  as  much  as  a 
line  thick,  and  breaks  with  a  short  rough  fracture.  It  is  inodorous,  and  has  a  very 
bitter  taste,  not  unlike  that  of  some  of  the  inferior  kinds  of  Cinchona.f 

The  inner  bark  of  an  Indian  species  of  Hymenodictyon,  formerly  considered  as 
a  Cinchona,  and  named  C.  exceUa,  has  been  supposed  to  possess  properties  analogous 
to  those  of  genuine  cinchona.  It  has  been  chemically  examined  by  Mr.  Broughton, 
who  succeeded  in  obtaining  from  it  a  pure  crystalline  principle,  ascertained  to  be 
identical  with  seactdin,  the  characteristic  principle  of  JSkcidus  Hippocaatanumy  or 
common  horse-chestnut.  He  could  find  no  trace  of  any  of  the  cinchona  alkaloids. 
(P.  J.  Tr.,  March,  1868,  p.  418.) 

Bark  Structure.  The  general  structure  of  Cinchona  barks  does  not  differ  from 
that  of  other  barks,  though  in  some  of  their  microscopical  details  they  are  peculiar. 
The  true  epidermis  is  found  only  upon  the  growing  twigs,  and  is  never  present  in 
the  commercial  cinchona ;  the  so-called  epidermis  of  the  various  Cinchona  barks  of 

*  For  miniite  desoription  of  thia  bark,  see  fonrtMnth  edition  U.  S.  Diipensatoiy. 

t  An  elaborate  stady  of  thia  bark  by  Mr.  Hodgkin  (P.  J,  Tr.^  xt.  217)  leada  him  to  the  oon. 
ehulon  that  it  ia  yielded  by  a  Remijia,  for  whioh  he  propoeea  the  name  of  hicolorata.  Its  baat-oella 
are  staled  by  Hesse  to  be  arranged  in  gronps  of  eight  or  ten,  some  of  the  oells  being  oval  and  lig* 
nified  with  a  small  eayity,  whilst  others  are  polygonal  and  almost  oompletely  ligniled.  {A,  J.  P., 
1887,  77.)  He»e  affirms  that  it  eontains  none  of  the  oinehona  alkaloias,  bat  a  peonliar  alkaloid; 
whieh  may  be  the|»to^iitiM  isolated  from  it  by  Perette  in  1834-6. 
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oommeroe  being  really  the  outer  corky  layer,  tbe  eaoophlmumj  or  outer  bark  of  bot- 
anistfl.  WitbiD  it  is  the  mewphlseum^  or  middle  hark;  and  ioDermost  of  all,  the 
endophUeum^  inner  bark,  or  liber.  The  tuberous  outer  bark  is  oompoeed  of  flat^ 
thick- walled  cells,  aud  in  some  Cinchonas,  instead  of  forming  a  distinct  outer  coating, 
sends  processes  into  the  mesophlsBum,  or  it  may  occur  in  scattered  islets  through  the 
middle  bark.  Under  these  circumstances,  the  middle  bark  may  finally  altogether  be 
supplanted ;  if  now  the  exophlsBum  be  shed  or  rubbed  off,  a  bark  is  finally  left  com- 
posed entirely  of  liber,  as  is  the  case,  for  example,  with  the  large,  flat  pieces  of  true 
Calisaya.  The  middle  bark,  when  present,  is  formed  out  of  irregular  parenchyma 
tons  cells,  among  which  may,  in  some  species,  be  seen  the  so-called  latex  Tcssels, 
composed  of  soil,  elongated,  unbranched  cells,  more  or  less  completely  fused  together 
into  channels.  In  old  bark  these  latex  vessels  are  often  entirely  obliterated.  The 
parenchymatous  cells  sometimes  contain  minute  starch  granules,  and  occanonally 
single  cells  may  be  found,  having  crystals  of  oxalate  of  lime,  or  a  soflish,  reddish, 
resinoid  mass,  in  their  interiors.  These  constitute  the  so-called  cryUai  and  reM 
cells  of  authors. 

The  endophlseum  is  divided  by  distinct  medullary  rays  into  wedge-like  masses  of 
parenchymatous  tissue,  containing  the  liber,  or  bast-celLs,  which,  on  secdon,  are  seen 
to  be  thick-walled,  with  a  faint  yellowish  tint  The  liber-cells  are  the  most  distinctive 
feature  of  Cinchona  barks.  (See  p.  453.)  "  They  are  elongated  and  bluntly  pointed  at 
their  ends,  but  never  branched,  mostly  spindle-shaped,  straight,  or  slightly  curved, 
and  not  exceeding  in  length  3  mm.  They  are  consequently  of  a  simpler  structure 
than  the  analogous  cells  of  most  other  officinal  barks.  They  are  about  i  to  i  mm. 
thick,  their  transverse  section  exhibiting  a  quadrangular  rather  than  a  circular  out- 
line. Their  walls  are  strongly  thickened  by  numerous  secondary  deposits,  the  cavity 
being  reduced  to  a  narrow  clefl,  a  structure  which  explains  the  brittleness  of  the 
fibres.  The  liber  fibres  are  either  irr^nilarly  scattered  in  the  liber  rays,  or  they  form 
radial  lines  transversely  intersected  by  narrow  strips  of  parenchyma,  or  they  are 
densely  packed  in  short  bundles.  It  is  a  peculiarity  of  Cinchona  barks  that  these 
bundles  consist  always  of  a  few  fibres  (3  to  5  or  7),  whereas  in  many  other  barks  (as 
cinnamon)  analogous  bundles  are  made  up  of  a  large  number  of  fibres."'*'  (PAarmo- 
cographia^  p.  356.) 

It  has  been  asserted  that  crystals  of  salts  of  the  alkaloids  can  be  seen  with  the 
microscope  in  Cinchona  bark,  but  this  is  an  error.  These  crystals  are  only  to  be 
found  in  sections  which  have  been  boiled  in  a  dilute  solution  of  caustic  alkali,  and 
then  washed  with  water,  and  are  probably  alkaloids  that  have  been  set  firee  by  the 
decomposition  of  the  quinovates  bv  the  potassium  or  sodium. 

Yanous  attempts  have  been  made  to  identify  the  different  spedes  of  CSnchona  by 
the  structure  of  their  barks,  and  we  append  in  a  foot-notef  the  analyBes  of  Prof. 

*  Any  one  deeirotu  of  studying  these  bast-cells  ean  easily  separate  them  by  boiling  fragments 
of  the  bark  in  dilute  nitrie  aeid  until  thoroughly  pulpifled  and  then  teasing  oat  with  needles- 

t  Prof.  Maisch's  Analysis. 

1. — BnHjthrtt  nngU,  tomettmet  in  groupt  of  2,  or  rarely  mort  /  iM«{tttm-Mt«f. 

C,  Oaluaya,  LaUeiferons  ducU  in  young  bark;  no  resin-cells;  old  bark  with  piwniaent seeoad- 
aiy  cork ;  medullary  rays  narrow. 

C.  glanduli/era,  Latioiferous  ducts  in  1  or  2  rows;  resin-oells  few;  bast  rays  narrow;  medullafj 
rays  U^rge-oelled. 

2.  Battjlbrw  nngU,  or  o/Uner  in  group9  ;  not  in  diHinet  rudial  line§, 

C,  mierantka.  No  latioiferous  duets ;  resin-oells  few  or  none ;  bast  fibres  medium ;  mednllarj  imyi 
narrow. 

C.  purpurea,  Latieiferous  duets  in  1  or  2  rows;  resin-oells  numerous;  bast  fibres  thin,  with  aome 
incomplete  fibres ;  medullary  rays  broadly  wedge-shaped  at  end. 

C,  pubeeeeme,  Latioiferous  ducts  in  1  row ;  resin-oells  numerous ;  bast  fibres  large^  Tariable^  witk 
incomplete  fibres ;  medullary  rays  broad. 

8.  BoMtfihree  in  interrupted  eingle  or  double  radial  linee. 

C.  eueeirubra,  Latioiferous  ducts  in  1  row,  in  old  bark  often  filled  with  cells ;  bast  and  medoDsff^ 
rays  narrow ;  bast  fibres  medium. 

C,  ojffhinalie*  Latioiferous  ducts  thin,  soon  obliterated;  -resin-oells  none;  bast  fibres  mediiun; 
medullary  rays  narrow. 

C,  Pitagenaie,  Latioiferous  duets  none;  resin-oells  few  or  none;  bast  fibres  thin ;  mednUary  imjt 
mostly  narrow,  wedge-shaped  at  end. 

C,  eordi folia,  Li^eiferous  ducts  none;  reeia-cells  few;  bast  fibres  small,  with  some  inoompleli 
fibres;  medullary  rays  large-oelled« 
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Maisch  and  Mr.  J.  C.  Beeve.  The  oonstancy  cf  the  ohanusten  is,  howeyer,  very 
doubtful,  and  in  some  studies  of  oommeroial  barks,  owing  to  the  contradictory  char* 
aoters  presented,  we  have  found  it  impossible  to  apply  the  asserted  facts,  so  as  to 
determine  by  the  microscope  from  what  species  the  bark  had  been  procured. 

Chanioal  History, 

In  the  analysis  of  Cinchona  bark,  the  attention  of  chemists  was  at  first  directed 
exclusively  to  the  action  of  water  and  alcohol  upon  it,  and  to  the  determination  of 
the  relative  proportions  of  its  gummy  or  extractive  and  resinous  matter.  The  pres- 
ence of  tannin  and  of  various  alkaline  or  earthy  salts  in  minute  quantities  was  after- 
wards demonstrated.  Fourcroy  made  an  elaborate  analysis,  which  proved  the  exist- 
ence of  other  principles  in  the  bark  besides  those  previously  ascertained.  Dr.  Westring 
was  the  first  who  attempted  the  dlBOOveiy  of  an  active  principle  in  the  bark,  on  whi<£ 
its  febrifuge  virtues  might  depend ;  but  he  was  not  successful.  Segnin  afterwards 
pursued  the  same  track,  and  endeavored,  by  observing  the  efieots  of  various  reagents, 
to  discover  the  relative  value  of  diflfermit  varieties  of  the  drug ;  but  his  conclusions 
have  not  been  supported  by  subsequent  experiment  M.  Deschamps,  an  apothecary 
of  Lyons,  obtained  from  bark  a  crystallisable  salt  of  lime,  the  acid  of  which  Vau- 
quelin  afterwards  separated,  and  cidled  kintc  acid.  The  latter  chemist  also  pushed 
to  a  much  ftirther  extent  the  researches  of  Seguin  as  to  the  influence  of  reagents, 
and  arrived  at  the  conclusion  that  those  barks  were  most  efficient  which  gave  pre- 
cipitates with  tannin  or  the  infusion  of  galls.  Reuss,  of  Moscow,  succeeded  in  iso- 
lating a  peculiar  coloring  matter  from  red  bark,  which  he  designated  by  the  name 
of  einehonic  red,  and  obtained  a  bitter  substance  which  probably  consisted  in  part 
of  the  peculiar  alkaline  principles  subsequently  discovered.  The  first  step,  however, 
towards  the  discovery  of  dnchonine  and  quinine  appears  to  have  been  taken  by  the 
late  Dr.  Duncan,  of  Edinburgh,  so  early  as  1803.  He  believed  the  precipitate, 
afforded  by  the  infusion  of  cinchona  .with  that  of  galls,  to  be  a  peculiar  vegetable 
principle,  and  accordingly  denominated  it  cinchoniTie,  Dr.  Gomes,  a  Portuguese 
physician,  convinced  that  the  active  principle  of  bark  resided  in  this  cinchonine,  but 

(7.  lanei/oiia»  Latidferons  daetB  none ;  nflin-oellfl  many ;  bast  fibres  medlom,  with  some  incom- 
plete fibres ;  medallary  rays  large-oelled. 

€.  nitida.  Latieiferoos  dacts  none ;  resin-oells  few  or  none ;  bast  fibres  mostly  thin,  bnt  many 
Chick  or  mediam ;  medullary  rays  narrow. 

C.  Peruviana,  Latlciferous  doots  (in  1  row)  and  resin-oells  small ;  bast  fibres  small,  many  incom« 
pletely  filled. 

4.  BagtJlbreB  in  n€arlif  uninterrupted  radial  linee, 

C.  ecrohievltUa,  Latioiferous  ducts  in  1  or  2  rows ;  resin-c^ls  and  bast  fibres  numerous ;  moduli 
kary  rays  large-celled. 

Mb.  Rbsyk's  Analysis. 

1.  Beein-celU  abeent. 

lAtioiferous  duets  present  (in  young  bark) ;  thickest  fibres  observed  ayerage  *005  mm.  in  diame- 
ter; fibres  mostly  separate.  C,  Calieaya. 

Latioiferous  duets  present  (sometimes  obscured  in  old  bark) ;  thickest  fibres  average  *085  mm. 
la  diameter ;  fibres  in  lines,  and  ooeasionally  groups  of  2  to  8.  C,  eueeiruba, 

Latioiferous  duets  present  (soon  obliterated).  C,  officinalis 

3.  Reein-celU  feut  or  none  (i.e.,  they  vary). 

Latioiferous  duets  absent;  thickest  fibres  *10  mm.  in  diameter;  fibres  in  groups  of  2  or  8,  la 
eider  barks  of  more;  medullary  rays  thin  and  indistinct.  C,  mierantha. 

Latidferons  ducts  absent ;  thickest  obseryed  fibres  ayerage  '076  mm. ;  thin  fibres,  mostly  in  sin- 
gle lines ;  section  in  places  or  sometimes  entirely  light  gray.  C,  Pitayeneie. 

5.  ReeiU'Cmlle  preient, 

Latieiferous  ducts  absent;  thickest  fibres  ayerage  *084  mm.;  numerous  resin-oells ;  fibres  in  line 
or  groups  of  2  to  4,  with  some  staff-cells;  medullary  rays  large-oelled.  C.  land  folia, 

Latieiferous  ducts  absent;  thickest  fibres  average  *078  mm.;  resin-cells  few;  medullary  rays 
farge-eelled ;  fibres  small  (sometimes  few),  in  mostly  single  lines  of  2  to  4,  with  some  staff-cells ;  in 
some  regions  the  fibres  are  dark  red-brown,  becoming  bright  rose-red  with  KOH.  C,  eordifolia. 

Latieiferous  ducts  present;  thickest  observed  fibres  average  *1 06  mm.;  numerous  resin-cells; 
medullary  rays  broadly  wedge-shaped ;  fibres  in  groups  of  3  to  5,  with  some  staff-cellB.  C,  pur^ 


Latieiferoot  dnets  present;  numerous  resia-oells;  medullary  rays  broad;  fibres  large,  in  groups 
ef  2  to  3,  with  staff-eells.  C.  pubeeeene, 

Laddferous  duets  present;  numerous  resin-cells;  fibres  very  numerous,  in  uninterrupted,  usually 
single  lines.  G.  eerobieulata. 

Same  as  last,  bnt  few  resin-cells.  0.  glanduli/era, 

Resin-oells,  latioiferous  duots,  and  fibres  small,  many  fibres  incompletely  filled  in  lines  of  2  to  6. 
C,  Peruviana, 
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mixed  with  imporitieB,  instituted  experiments  upon  some  pale  bark,  which  resulted 
in  the  separation  of  a  white  crystalline  substance,  considered  by  him  to  be  the  pure 
cinchonme  of  Dr.  Duncan.  It  was  obtained  by  the  action  of  potassa  upon  an  aqueous 
infusion  of  the  alcoholic  extract  of  the  bark,  and  was  undoubtedly  the  prindpie  now 
universally  known  by  the  name  of  cinchonine  or  cinchonia.  But  Dr.  Gromes  was 
ignorant  of  its  precise  nature,  considering  it  to  be  analogous  to  resin.  M.  Laubert 
literwards  obtained  the  same  principle  by  a  different  process,  and  described  it  under 
the  name  of  tohite  matter ,  or  pure  white  resin.  To  Pelletier  and  Caventou  was  re- 
served the  honor  of  crowning  all  these  experiments,  and  applying  the  results  which 
they  obtained  to  important  practical  purposes.  In  1820,  they  demonstrated  the  alka- 
line character  of  the  principle  discovered  by  Oomes  and  Laubert,  and  gave  it  defi- 
nitively the  name  of  cmchofUne.  They  discovered  in  the  yellow  or  Galisaya  bark 
another  alkaline  principle,  which  they  denominated  qumine.  Both  these  bases  they 
proved  to  exist  in  the  barks,  combined  with  kmic  or  quinie  acid^  in  the  state  of  kituUe 
of  cinchonine  and  of  quinine.  It  was,  moreover,  established  by  their  labors  Uiat  the 
febrifuge  property  of  bark  depends  upon  the  presence  of  these  two  principles.  In 
1833,  MM.  0.  Henry  and  Ddondre  discovered  a  new  alkaloid,  but  afterwards,  find- 
ing its  composition  in  its  anhydrous  state  the  same  as  that  of  quinine,  concluded  that 
it  was  a  hydrate  of  that  base.  About  1844,  Winckler  announced  anew  the  existeooe 
of  the  same  principle  which  he  considered  distinct,  and  named  chinidine;  and,  under 
the  similar  title  of  guinidine,  it  has  now  taken  its  place  among  the  dnchona  alkaloids. 
In  1853,  M.  Pasteur  found  that  what  had  been  considered  as  quinidine  consisted  in 
fact  of  two  alkaloids,  for  one  of  which  he  retained  the  name  of  quinidine,  and  called 
the  other  cinchonidine ;  and,  on  pushing  his  investigations  further,  he  ascertained 
that  no  less  than  six  alkaloids  may  be  obtained  from  different  varieties  of  Peruvian 
bark ;  namely,  quinine  and  qy^fiidiinje  isomeric  with  each  other,  cinchonine  and  cm- 
chonidinR  also  isomeric,  and  two  others,  derivatives  from  the  preceding  through  the 
agency  of  heat,  via.,  quinicine  from  quinine,  and  dnchonidne  ftom  cinchonine,  each 
being  isomeric  with  the  alkaloid  from  which  it  is  derived.*  The  termination  a  or 
ia  has  heretofore  been  adopted  by  American  and  English  chemists  to  distinguish  the 
organic  alkaloids  from  other  ox^anic  proximate  principles,  the  names  of  which  ter- 
minate in  171  or  tn«,  the  terms  quinine  and  cinchonine  becoming  quinia  and  dnehoMO, 
On  the  same  principle,  quinidine^  quinidne^  cinchonidine^  and  dnchonidne  were  called 
respectively  quinidia^  quiniday  dnchonidia,  and  dnchonida.  The  Committee  of  Re- 
vision of  the  Pharmacopoeia,  1880,  have,  however,  accepted  the  custom  of  continental 
writers,  and  the  a  and  ia  termination  has  been  dropped  and  ine  substituted. 

At  the  present  time,  1888,  the  following  alkalpias  are  recognised,  as  either  ex- 
isting naturally,  or  produced  artificially,  from  the  Cinchona,  Cuprea^  or  allied  barks. 

Natural  Alkaloids.  1.  Quinine,  C»H^N,0,.  2.  Quinidins  {Omchinme 
of  Hesse),  C^H^N^O^  3.  Cinohonins,  C,,H„N,0.  4.  Ginohonidins,  CpH^,0. 
(These  four  alkaloids  are  the  most  important,  and  the  only  ones  used  medicinally.) 
5.  Quinamin^yCyM^fi^  6.  Quinidamine or  Conquinamiru  {Conchinamin^ 
Hesse),  Cj^H^N,tL  7.  Homoquinine  or  UUr<Muininef  C„H„N,0^  8.  Hycbv- 
quinine,  C^H^NjO,.  9.  Hydroquinidine,  C„I^N,0,.  10.  Hydrodnchonidine, 
C,,H^N,0.  11.  anchonamine,  C„H^N,0.  12.  I^ayHne,  C-IL,N,OH,0.  13. 
Homodnchonine,  C^H„N,0.  14.  Homodnchonidine,  C«H„N,0.  15.  (Xncko- 
tine,  Cj^H^N  O.  16.  Ousconine,  C„H^N,0,2H  0.  17.  One^oomne,  C^EJSfl^. 
18.  Cusconiaine.  19.  Andne  (Oinchovatine  o/  Manzini),C^H^'Sfi^  20.  jPon- 
dne,  C.0H„N,O.  21.  Faytamine,  22.  Dihomodnchanine.  23.  Viemchonine, 
C^H^N.O,.  24.  Dimdnidine  (Biconchinine  of  Hesse),  C^H^N^O,.  26.  Java- 
nine,  26.  (XnchoUne,  z7.  dloiramiwe,  C„H^N,0^.  28.  Conchairainine,C^J^fig, 
29.   Conchairamidine,  C„HyN,0^. 

The  Artificial  Alkaloids  at  present  known  are:  1.  Quinidne,  G,qH^N,0^ 
2.  Dimdnicine,  C^H^N^O,.  3.  Oinchonidne,  C„H„N,0.  4.  Didnchonidne, 
C«H^Np.     5.    Quinamidne,  C^H^N.O,.     6.    Quinamidine,  CJi^lffl^     7. 

*  It  if  unfortunate  that  in  Gennany  some  oonfusion  yet  ezists  in  the  namee  adopted  for  the  eia- 
chona  alkaloids.  Cinohonidine  is  frequently  called  chinidtM,  and  Hesse  insists  on  calling  qniiiidiiw 
eoHchinine, 
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J^rataquinamicine^  G„I[^^fiy^    8.    Apoqmnaminey  C,gH„N,0.      9.    Homocin- 
ehomdne,  Cj,H„N,0.      10.    ff^drocinchonine,  C|^H^N,0.      11.    Chairamidine, 

Chinoidme  or  Quinoidine  is  a  term  now  applied  to  the  resinous  substance,  oonsist- 
ing  not  only  of  the  amcrp7u>M9  natural  alkaloids,  but  to  those  which  are  produced 
artifidaliy,  through  the  action  of  heat  and  adds  upon 'the  crystalline  alkaloids.  It 
IB  DOW  officinal.  The  other  constituents  of  Cinchona  bark  are  Kinic  otQuimc,  Kinovic 
or  QumomCy  (Xnchotannic  or  Qtnnotannic  acids,  Kinovm  or  Quinovinj  (XncJionic  red, 
Tolatile  butyraceous  oil  in  small  quantity,  red  and  yellow  coloring  matter.  These 
constituents  will  now  be  considered  in  detail. 

Qumine,  Qmnidtne,  OCnchonine,  (Xnchomdine,  or  their  sulphates,  having  been  made 
officinal,  will  be  treated  of  under  separate  heads  (see  Index).  Quinicine  and  CVn- 
chonicmey  being  deriTatives  of  quinine  and  cinchonine,  will  be  considered  under  their 
respective  sources. 

QuiNAJfiNB,  Qutnamta^  C„H^N,0,.  Dr.  0.  Hesse  discovered  this  cinchona 
alkaloid  in  the  bark  of  (7.  gucdn^ra  from  Darjeeling  in  1872.  He  has  since 
found  it  in  all  of  the  East  Indian  suocirubra  barks,  as  well  as  in  the  barks  of  (7. 
nitida,  C:  Calisaya,  var.  Schvhkrafft,  C,  eryihrarUha,  C,  erythroderma,  C  romir 
lenta,  and  C.  Galisaya  (Para  bark).  De  Vry  (^L' Union  Fharm.,  1877,  p.  204; 
N.  R.,  1877,  p.  300)  has  published  a  process  for  its  preparation.  It  crystallizes  in  very 
long,  asbestos-like,  white  prisms,  without  water  of  crystallizadon.  It  is  insoluble 
io  water,  and  solution  of  potassa  or  ammonia ;  is  readily  dissolved  by  hot  alcohol, 
which  deposits  it  in  crystals,  and  less  readily  by  diluted  alcohol.  Ether  dissolves  it 
rather  easily  at  ordinary  temperature,  more  readily  when  boiling  hot,  and  gives  it 
up  crystallized  on  cooling  and  evaporation.  In  alcoholic  solution  it  has  an  alkaline 
reaction.  It  neutralises  sulphuric  and  hydrochloric  acids,  forming  with  the  latter  an 
amorphous  salt,  but  with  the  former  one  that  crystallizes  with  difficulty  in  hexagonal 
scales  and  short  prisms.  Its  solution  is  dextro^rate.  Its  reaction  with  chloride 
of  gold  is  very  characteristic ;  the  solution  of  the  chloride  producing  with  it  a  yel- 
lowish white  precipitate,  which  soon  becomes  purple,  and  separates  gold ;  the  super- 
natant liquid  assuming  a  purplish  red,  and  afterwards  a  brown  color.  (For  other 
characters,  see  A.  J,  P.,  1872,  p.  302.) 

QuiNiDAMiNE,  Qmntdamia  {CoTichinamine  of  Heue),  C„H^N,0„  is  found  in 
(7.  romdenta  and  C.  mtccirubra,  and  probably  exists  in  other  species  of  red  bark. 
It  crystallizes  in  long,  brilliant  prisms,  which  melt  at  123°  C.  (253*4°  F.).  A  crys- 
talline hydriodide  has  been  produced.  Like  quinamine,  its  gold  salt  soon  decomc 
poses. 

HoMOQUiNiNE,  G].H„N,OL,  was  discovered  in  1881  simultaneously,  by  D. 
Howard  and  J.  Hodgkin,  B.  H.  Paul,  A.  J.  Cownley  and  T.  Q.  Whiffen  (P.  J.  Tr,, 
1881,  p.  497 ;  1882,  p.  905).  It  was  named  by  Howard,  and  Hesse  states  that 
J.  A.  Tod  observed  the  alkaloid  in  1880.  It  is  obtained  from  the  Cuprea  bark, 
and  was  first  noticed  by  Paul  and  Cownley  on  account  of  the  readiness  with  which 
it  crystallized  from  its  ethereal  solution.  It  exists  in  the  bark  sometimes  to  the 
extent  of  0*3  per  cent  UUraqainine  is  the  name  suggested  for  Homogumine  by 
Whiffen,  on  account  of  its  extreme  Isavogyrate  properties.  It  is  freely  soluble  in 
alcohol  and  chloroform,  sparingly  in  ether,  from  which  it  crystallizes  in  proportion 
as  it  can  take  up  water.  (Hesse,)  It  is  also  soluble  in  diluted  sulphuric  acid,  pro- 
ducing fluorescence,  and  gives,  with  chlorine  water  and  ammonia,  a  green  coloration 
(thalleioquin).  The  sulphate  coincides  exactly  in  properties  with  sulphate  of  quinine 
except  in  its  behavior  with  ether.  Its  tartrate  closely  resembles  tartrate  of  cincho- 
nidine.  Homoquinine  and  its  salts  behave  towards  polarized  light  like  quinine. 
Br.  0.  Hesse  is  convinced  of  the  identity  of  the  alkaloid  cupreine  discovered  by 
Paul  and  Cownley,  and  he  believes  that  hgmoquinine  is  merely  a  compound  of 
quinine  with  cupreine.  (P.  J.  Tr,,  1886,  p.  641.) 

Htdboquinins,  C^Hj^NjO,,  according  to  Hesse,  dissolves  freely  in  alcohol  and 
ether,  and  gives  the  thalleioquin  reaction  with  chlorine  water  and  ammonia  like 
quinine.  (P.  J.  Tr.,  1882,  p.  904.) 

Htdboquinidins  (hydioconchinine),  C,oH,,N,0,  -f  2}H,0,  b  crystalline,  dis- 
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solving  freely  in  hot  alcohol  and  in  diloroform,  but  less  freely  in  ether.  It  gives 
the  thalleioquin  reaction  like  quinine.  (P.  J,  TV.,  1882,  p.  904.) 

Hydroginchonibine,  C,,H^N,0,  bears  the  same  relation  to  cinchonidine  that 
hydroquinine  does  to  quinine.  It  is  fbund  associated  with  homocinchonidine  in 
commercial  cinchonidine.  {A,  J,  P.^  1883,  p.  20.) 

CiNOHONAMINK,  G„H^N,0.  This  alkaloid  was  discovered  in  1881  by  M.  Ar- 
naud  in  Cuprea  bark,  it  exists  in  the  proportion  of  0*2  per  cent.,  and  is  usually 
associated  with  dnchonine.  His  process  is  to  treat  the  bark  with  milk  of  lime, 
dry  the  mixture,  exhaust  with  boiling  alcohol,  distil  oflf  the  alcohol,  and  take  up 
the  residue  with  diluted  hydrochloric  acid ;  hydrochlorate  of  cinchonamine  crystal- 
lizes out,  hydrochlorate  of  cinchooine  remaining  in  solution.  Cinchonamine  is  in- 
soluble in  cold  water,  soluble  in  30  parts  of  alcohol,  more  soluble  in  hot  alcohol,  and 
in  100  parts  of  ether.  It  is  dextrogyrate.  For  formulas  for  salts  of  cinchonamine, 
see  A.  «/*.  P,,  1884,  p.  156.  Physiologically,  cinchonamine,  according  to  the  ex- 
periments of  S^  and  Bochefontaine,  has  six  times  the  toxic  power  of  quinine,  and 
has  decided  sialagogue  properties.  (P.  J.  Tr,^  1885,  p.  791.) 

Pattinb,  C„H,^N,0,H,0,  was  discovered  by  Hesse  in  the  white  Payta  baxk. 
Pattamine  is  an  amorphous  alkaloid  accompanying  Paytine, 

HoMOOlNGHONlNE,  C„H„N,0,  the  Oinchonodine  of  Kochy  is  obtained  fit>m  the 
bark  of  C*  romUrUa  ;  it  is  Isevogjrrate,  and  crystallizes  from  its  alcoholic  solucioo  in 
large  prisms.     It  has  been  mistaken  for  arietne. 

DiHOMOCiNGHONiNE,  C,gH^N^O,,  is  an  amorphous  alkaloid  obtuned  from  G 
rosuletUa.     It  is  dextrogyrate. 

HoMOGiNGHONiDiNB,  Oj,H„N,0,  is  also  obtained  from  £7.  rontlenia.  It  cijstal* 
lizes  in  large  prisms,  and  forms  a  neutral  sulphate  containing  six  molecules  of  water, 
which  may  be  had  in  commerce.    Its  existence  is  denied  by  Skraup. 

CusGONiNE,  G„H^N,04,2H,0,  was  discovered  by  Leverkohn.  It  is  a  constituent 
of  the  cusco  bark,  C  pubeaoens  var.  PeGetierioTia,  and  Hesse  has  recently  found  it 
in  Cuprea  bark.  It  is  nearly  insoluble  in  water,  soluble  in  35  parts  of  ether,  more 
easily  in  alcohol,  very  soluble  in  chloroform.  It  may  be  distinguished  from  other 
cinchona  alkaloids  by  forming  with  sulphuric  acid  a  neutral  sulphate,  which  is  amor- 
phous, gelatinous,  and  yellow,  and  insoluble  in  an  excess  of  the  acid. 

CoNOUSGONiNE,  C„H,,N,0^,  discovered  by  Hesse.     It  is  tasteless. 

CUSGONIDINE  is  an  amorphous  alkaloid  found  in  cusco  bark,  accompanying  cos- 
oonine. 

Aricinb,  G^H^NjOf.  Oinchovatine.  This  alkaloid,  found  in  cusco  bark,  and 
quite  recently  in  Cuprea  bark,  was  formerly  believed  by  Hesse  to  be  identical  with 
cinchonidine.  Pelletier  and  Cariol  obtained  aricine  as  far  back  as  1829  (see  note, 
p.  308,  14th  ed.  U.  S.  D.).  Its  separate  existence  is  now  not  doubted.  It  crystal- 
lises in  prisms,  and  its  salts  are  of  sparing  solubility. 

Parigine,  Oi^HjgN.O,  is  found  with  quinamine  in  the  bark  of  C,  wceirubra  of 
Daijeeling,  and,  according  to  Hesse,  it  may  be  separated  from  all  the  cinchona  alka- 
loids with  which  it  may  be  associated  in  solution  by  treating  with  carbonate  of  sodium, 
which  precipitates  paricine  first. 

Diginghonine,  C|gH^N^O^  exists  in  the  bark  of  C  rosulenta  and  C.  Muedmbraj 
and  may  also  be  obtained  oy  fractional  precipitation  from  the  mixed  amorphous  alka- 
loids before  melting,  but  not  from  commercial  chinoidine. 

DiQUiNiDiNE,  iXconchinme  of  Hesse,  C^H^N.O,,  is  found  principally  in  chi- 
noidine which  has  been  obtained  from  barks  containing  quinine  and  quinidine.  It 
is  dextrogyrate,  produces  a  fluorescent  solution  with  diluted  sulphuric  add,  and  g^es 
the  thalleioquin  reaction. 

Javanine,  obtained  by  Hesse  from  (7.  Caltsaya  var.  JtLvanxca. 

CiNGHOLiNE,  a  pale  yellow,  liquid  alkaloid,  having  an  odor  recalling  that  of  qimi- 
oline  or  chinoline,  discovered  by  Hesse  in  1882.  (See  P.  J.  TV.,  May  6,  1882.) 

GHAntAHIifE,  C^H^N,0^,  discovered  by  Hesse  in  Remijia  PurcUeana,  occurs  in 
white  needles,  which  are  readily  soluble  in  ether  and  chloroform.  (Ann,  d.  Ckemy 
225,  p.  211.) 

CoNOHAi&AUiNS,  C^H^NiO^-f  H,0  +  C,Hp,  also  discovered  by  Hesse,  eryatnl 
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Ines  with  both  water  and  ahohol  of  cryitaUization.  It  is  soluble  in  hot  alcohol, 
ether,  and  chloroform.  The  alcoholate  dissolves  in  sulphuric  acid  containing  molyb- 
dic  acid,  giving  a  brown  coloration,  which  soon  becomes  intensely  green.  {Ann,  d, 
Cikem.,  225,  p.  211.) 

CoNCHATRAMiDiNB,  C^H^N^O^  +  H,0,  ciystallices  in  white  needles,  and  is  very 
soluble  in  ether,  chloroform,  alcohol,  bensene,  and  acetone.  (Ann.  d.  Chem..  225, 
p.  211.) 

Of  the  artificial  bases,  QniNAMioiNS  and  Quinamidinb  are  isomeric ;  thev  are 
both  amorphous,  and  are  produced  by  heating  quinamine  in  contact  with  diluted 
sulphnrio  acid.  If  the  action  of  sulphuric  acid  be  continued  at  120°  C.  (248^  F.) 
to  130^  C.  (266^  F.),  an  amorphous  brownish  substance  is  formed  which  may  be 
precipitated  by  carbonate  of  sodium,  and  is  insoluble  in  ether.  Hesse  has  named 
this  Pboto-quinam ICINB. 

DlQUlNlciNS,  C^H^N^O,,  also  termed  diconchtmne  and  apodiguinidine,  is  one 
of  the  chief  amorphous  alkaloids  in  commercial  chinoidine ;  its  formula  indicates  its 
niation  to  quinine  or  quinidine.  By  deducting  one  molecule  of  water  from  a  double 
molecule  of  either  there  results  diquinicine ;  thus,  2C„H^N,0, — H,0 = C^H^N^O^ 

DiamcHONiciNB,  C^H^N^O  ?,  dichonchonine  or  apodtcinchanme,  is  derived  from 
obchonine  and  cinchonidine,  and  found  in  commercial  chinoidine.  It  probably  ezbta 
in  bark  in  an  amMphooa  condiuon. 

Apoquinamins  is  isomeric  with  homocinchonine,  and  is  prepared  by  boiling 
quinamine  or  quinamidine  with  hydrochloric  acid  for  a  short  time.  It  is  white, 
amorphous,  soluble  in  ether,  alcohol,  and  diluted  hydrochloric  acid.  Hohogingho- 
NIOINE  is  prepared  from  homocinchonidine  just  as  cinchonicine  and  quinicine  are 
from  dnchonine  and  quinine, — ue,j  by  heating  their  sulphates. 

Htdbocinchonins,  C|^H,gN,0,  discovered  by  Caventou,  is  obtained  by  treating 
einchonine  with  potassium  permanganate.  It  is  soluble  in  1300  parts  of  water,  more 
soluble  in  alcohol  and  ether.  The  statement  that  it  may  be  found  in  commercial 
dndionine  has  not  been  confirmed. 

The  other  constituents  of  Cinchona  bark  are  of  less  importance. 

Kvuc  Acid  (  Oinchomc  or  Quinic  Acid),  C^Hj^Og.  This  acid  was  isolated  as  early 
as  1785  by  Hofmann,  an  apothecary  of  Leer,  who  obtained  it  from  the  calcium  salt 
&om  cinchona.  It  exists  in  a  number  of  important  plants, — ivy,  oak ,  elm,  ash ,  coffee, 
etc.  It  may  be  desirable  to  procure  the  alkaloids  in  the  state  of  saline  combination 
in  which  they  exist  in  the  bark ;  since  it  is  possible  that  they  may  exert  an  influence 
over  the  system  in  this  state,  somewhat  different  from  that  produced  by  their  com- 
binations with  the  sulphuric  or  other  mineral  acid.  As  it  is  impossible  to  procure 
die  kinates  immediately  from  the  bark  in  a  pure  state,  it  becomes  necessary  first  to 
obtain  the  kinic  acid  separately,  which  may  thus  become  of  some  practical  importance. 
We  shall,  therefore,  briefly  describe  the  mode  of  procuring  it,  and  its  characteristic 
properties.  It  is  most  usually  prepared  from  the  kinate  of  calcium,  the  residue  ob- 
tained  in  the  manufacture  of  sulphate  of  quinine  (see  Quininm  SulpTicui)  by  decom- 
posing an  aqueous  solution  of  kinate  of  calcium  with  oxalic  acid,  filtering  out  the 
preeipitated  oxalate  of  calcium,  and  evaporating  the  filtrate  to  the  ciystallizing  point; 
or  by  evaporating  the  infusion  of  bark  to  a  solid  consistence,  and  treating  the  extract 
with  alcohol,  we  have  in  the  residue  a  viscid  matter  consisting  chiefly  of  mucilage 
with  kinate  of  calcium,  which  is  insoluble  in  alcohol.  If  an  aqueous  solution  of  this 
tafastance  be  formed,  and  allowed  to  evaporate  at  a  gentle  heat,  crystals  of  the  kinate 
will  be  deposited,  which  may  be  purified  by  a  second  crystallisation.  The  salt  thus 
obtained,  being  dissolved  in  water,  is  decomposed  by  means  of  oxalic  add,  which  pre- 
eipitatea  the  lime,  and  leaves  the  kitnc  acid  in  solution.  This  may  be  procurea  in 
the  cryBtalline  state  by  spontaneous  evaporation,  though  as  usually  prepared  it  is  in 
the  form  of  a  thick  syrupy  liquid.  The  crystals  are  transparent  and  colorless,  sour 
to  the  taste,  and  readily  soluble  in  alcohol  and  in  water.  By  heating  kinic  acid  or 
a  kinate  with  manganese  dioxide  and  sulphuric  acid,  we  get  vellow  crystals  o^Mnone, 
better  known  as  qmntme^  CJI^O,;  a  reaction  which  may  be  used  for  ascertaining 
the  presence  of  kinic  acid.  The  kinates  of  dnchonine  and  quinine  mav  be  obtained 
other  by  the  direct  combination  of  their  Qonstituents,  or  by  the  mutual  decomposition 


L 


462  Gnehma.  part  i 

of  the  sulphates  of  those  alkaloids  and  kinate  of  calciam.  Kinate  of  einchonine  b» 
a  bitter  and  astringent  taste,  is  very  soluble  in  water,  \b  soluble  also  in  alcohol,  and 
is  crystallized  with  difficulty.  Kinate  of  quinine  is  also  very  soluble  in  water,  but 
less  so  in  rectified  alcohol.  Its  taste  is  very  bitter,  resembling  that  of  yellow  barL 
It  crystallizes  in  beautiful  stellate  groups,  which  are  opaque  or  semi-transparent 
The  salt  is  with  difficulty  obtained  free  from  color,  and  only  by  employing  the  ingredi- 
ents in  a  state  of  extreme  purity.  (Ann,  de  Chim,  et  de  Phys,,  Juillet,  1829.)  Laute- 
mann  found,  in  experiments  upon  himself,  that  kinic  acid,  when  taken  into  the  aystenij 
undergoes  a  conversion  into  hippuric  acid,  and  in  this  state  escapes  with  the  urine. 
(Ann.  der  Chem,  und  Pharm,^  cxxv.  9.)  M.  Rabuteau  has  investigated  the  physio- 
logical properties  of  kinic  acid,  and  has  found  it  closely  to  resemble  the  ordinary 
vegetable  acids,  being  harmless  in  its  effects  on  the  system,  and  forming  with  water 
a  refreshing  drink  like  lemonade.  Like  other  vegetable  acids,  also,  it  is  decomposed 
in  the  system,  forming,  when  taken  in  the  state  of  an  alkaline  salt,  a  carbonate  of 
the  alkali  in  the  blood,  and  rendering  that  fluid  alkaline.  (Am.  Joum,  of  Med.  Sti^ 
Oct.  1872,  p.  524.)  Kinic  acid  is  said  by  Zwenger  to  have  been  found  in  the  leaves 
of  Yaccinium  MyrtiUiu.  (A,  J,  P.,  March,  1861,  p.  128.) 

Quinovin  or  Kinovin.  Kinovic  Bitter^  ^wfiifiv  Originally  discovered  in  the 
false  bark  called  quinquina  nova  or  new  bark,  this  substance  has  since  been  found  in 
the  Calisaya  bark,  and  probably  exists,  in  greater  or  less  proportion,  in  all  the  (Sn- 
chona  barks.  It  was  detected  by  Be  Yrij  not  only  in  the  bark,  but  also  in  tbe 
wood  and  leaves  of  (7.  Calisaya  and  C,  lucumeefolia,  (Joum.  de  Pharm.,  Avril,  1860, 
pp.  225  and  258.)  It  is  white,  uncrystallizable,  almost  insoluble  in  water,  but  readily 
dissolved  by  alcohol  and  ether.  It  is  very  bitter,  and,  as  it  is  asserted  to  have  no 
febrifuge  virtues,  may  on  this  account  mislead  the  judgment  in  relation  to  the  activity 
of  the  bark  in  which  it  may  be  found.  Some  barks  are  said  to  owe  their  bittemesB 
mainly  to  this  ingredient.  Winckler  gives,  as  a  certain  test  of  its  presence  in  any 
bark,  the  sulphate  of  copper,  which  is  indifferent  to  infusion  of  bark  containing  none 
of  this  principle,  but  detects  the  smallest  proportion  of  it  by  producing  a  dirty  green 
color,  soon  followed  by  the  deposition  of  a  fine  similarly  colored  powder.  This  is  a 
salt  of  copper,  and  has  a  very  bitter  and  metallic  taste.  (See  A.  J.  P.,  xxv.  343.) 

Kinovin  in  alcoholic  solution  was  shown  in  1859  by  Hlasiwets  to  be  resolved  by 
means  of  hydrochloric  acid  gas  into  kinovic  acid,  G^H„0^,  and  an  uncrystallizable 
sugar  mannitan^  ^^^ifisy  ^J  assimilation  of  H,0.  The  formation  of  kinovic  add 
takes  place  more  easily  if  kinovin  is  placed  in  contact  with  sodium  amalgam  and 
spirit  of  wine,  when  after  12  hours  mannitan  and  kinovate  of  sodium  are  formed. 
(Pharmacographiay  2d  ed.,  p.  364.) 

Kinovic  or  Quinovic  Acid,  resulting  as  before  stated  ftom  the  decomposition 
of  kinovin,  and  possessing  the  formula  C^H^O^,  is  white,  in  rhomboidal  crysttls, 
insoluble  in  water,  but  slightly  soluble  in  etner,  somewhat  more  so  in  boiling  alcohol, 
but  very  soluble  in  ammonia  and  the  fixed  alkalies.  All  its  solutions  are  decidedly 
bitter.  Its  acid  properties  are  feeble,  yet  it  is  capable  of  decomposing  the  alkaline 
carbonates.  (Joum.  de  Pharm.^  Nov.  1859,  p.  386.)  De  Vrij  proposes  the  follow- 
ing method  of  isolating  kinovin.  Macerate  powdered  cinchona  with  a  veiy  weak 
solution  of  caustic  potassa  or  soda,  precipitate  the  filtered  liquid  with  an  acid,  redis- 
solve  the  precipitate  in  milk  of  lime  to  separate  the  cinchonic  red,  filter  and  precipitate 
the  solution  boiling  hot  with  hydrochloric  acid,  separate  the  precipitate,  wash  it,  ex- 
press as  much  as  possible,  and  lastly  dry  it  on  porous  stones,  and  powder  it  Thus  pre- 
pared, the  kinovic  bitter  forms  soluble  compounds  with  magnesia  and  lime,  and  btf 
been  employed,  in  this  mode  of  combination,  as  a  tonic  in  the  hospital  of  Batavii, 
with  encouraging  success.  (Ibid.,  Avril,  1860,  p.  258.)  Dr.  Kemer  (Deuitcke  Kl^ 
XX.  p.  81)  speaks  very  favorably  of  kinovic  acid,  as  an  excellent  and  at  the  same 
time  perfectly  safe  tonic,  which  produces  no  narcotic  symptoms,  and  given  to  adults, 
in  the  quantity  of  half  or  three-quarters  of  an  ounce,  causes  not  the  slightest  ill  effect 
He  prefers  it  in  the  form  of  kinovate  of  calcium,  of  which  40  grains  (2*6  6m.)  m 
the  average  dose.  (Am.  Joum.  of  Med.  Sci.,  Oct  1869,  p.  543.) 

A  bitter  principle  was  extracted  from  Calisaya  bark  by  Winckler.  He  named  it 
kinovic  bitter;  but,  having  been  supposed  to  possess  add  properties,  it  was  after 
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wards  denomiDated  qumome  or  kitumc  add   The  componnda  are,  however,  distinct, 
although  associated. 

Bj  the  ezperiments  of  Heniy,  Jr.,  and  Plisson,  it  may  he  considered  as  estah- 
fished  that  the  alkaloids  of  the  different  yarieties  of  bark  are  combined  at  the  same 
time  with  kinic  acid,  and  with  one  or  more  of  the  coloring  matters,  which,  in  re* 
lalion  to  these  snbstances,  appear  to  act  the  part  of  acids.  This  idea  was  originally 
soggested  by  Robiqnet.  (Journ.  de  Pharm.,  xii.  282,  369.)  The  compounds  of 
qnioine,  cinchonine,  etc.,  with  the  coloring  matter,  are  scarcely  soluble  in  water, 
while  their  kinates  are  very  soluble. 

The  odor  of  bark  appears  to  depend  on  a  volatile  otZ,  which  Fabroni  and  Tromms- 
dorff  obtained  by  distillation  with  water.  The  oil  floated  on  the  surface  of  the  water, 
was  of  a  thick  consistence,  and  had  a  bitterish,  acrid  taste,  with  the  odor  of  bark. 

The  fatty  mattery  which  was  first  obtained  pure  by  M.  Laubert,  is  of  a  greenish 
color  as  obt^ned  from  the  pale  bark,  orange  yellow  from  the  yellow.  It  is  insolu- 
ble in  water,  soluble  in  boiling  alcohol,  which  deposits  a  part  of  it  on  cooling,  veiy 
soluble  in  ether  even  cold,  and  saponifiable  with  the  alkalies. 

The  cinchonie  red  of  Reuss,  the  insolvhle  red  coloring  matter  of  Pelletier  and 
CSaventou,  C^H^Oi^,  is  reddish  brown,  insipid,  inodorous,  largely  soluble  in  alcohol, 
especially  when  hot,  and  almost  insoluble  in  ether  or  water,  though  the  latter  dis- 
solves a  little  at  the  boiling  temperature.  The  acids  promote  its  solubility  in  water. 
It  precipitates  tartar  emetic,  but  not  gelatin ;  but  if  treated  with  a  cold  solution  of 
potassa  or  soda,  or  by  ammonia,  lime,  or  baryta,  with  heat,  and  then  precipitated  by 
an  aoid,  it  acquires  the  property  of  forming  an  insoluble  compound  with  gelatin.  It 
yields  protocatechuic  acid  when  fused  with  caustic  potash.  It  is  most  abundant  in  the 
red  bark  rover  10  per  cent.),  and  least  so  in  the  pale. 

The  yetlovD  coloring  matter  has  little  taste,  is  soluble  in  water,  alcohol,  and  ether, 
precipitates  neither  gelatin  nor  tartar  emetic,  and  is  itself  precipitated  by  subacetate 
of  lead. 

CiNCHOTANNiO  AoiD.  Tannic  acid^  tannin^  or  aolvhle  red  coloring  matter  of 
Pelletier  and  Caventou,  has  been  considered  os  possessing  all  the  properties  which 
characterize  the  proximate  v^etable  principles  associated  together  under  the  name 
dnchotannic  acid.  It  has  a  brownish  l^ed  color  and  an  austere  taste,  is  soluble  in  water 
and  alcohol,  combines  with  metallic  oxides,  and  produces  precipitates  with  the  salts 
of  iron,  which  vary  in  color  according  to  the  variety  of  bark,  being  deep  green  with 
the  pale  bark,  blackish  brown  with  the  yellow,  and  reddish  brown  with  the  red.  It 
also  forms  white  precipitates  with  tartar  emetic  and  gelatin,  and  readily  combines 
with  atmospheric  oxygen,  becoming  insoluble.  It  must,  however,  differ  materially 
from  the  tannic  acid  of  galls,  which  could  not  exist  in  aqueous  solutions  containing 
dnchonine  and  quinine  without  forming  insoluble  compounds  with  them.  Rembold 
has  shown  that  when  dnchotannic  acid  is  boiled  with  diluted  sulphuric  acid  cin- 
chonie red  is  produced,  sugar  being  formed  at  the  same  time. 

CiNCHOCEBOTiN,  C„H^O,.  This  substance  was  discovered  by  Dr.  Kemer  in  flat 
Galisaya  bark  f^m  South  America.  He  obtained  it  in  white,  very  light,  ciystalline 
scales.  It  is  not  soluble  in  boiling  water,  nor  in  hydrochloric,  dilute  sulphuric,  or 
glacial  acetic  acid,  but  dissolves  readily  io  ether,  chloroform,  and  alcohol.  (A,  J,  Pi, 
1883,  p.  367.) 

Xncompatibles.  Of  the  relations  of  bark  to  the  several  solvents  employed  in  phar* 
macy  we  shall  speak  hereafter,  under  the  heads  of  its  infusion,  decoction,  and  tincture ; 
where  we  shall  also  have  an  opportunity  of  mentioning  some  of  the  more  prominent 
snbstances  which  afford  precipitates  with  its  liquid  preparations.  It  is  sufficient  at 
present  to  state  that  all  the  substances  which  precipitate  the  infusion  of  bark  do 
not  by  any  means  necessarily  affect  its  virtues ;  as  it  contains  several  inert  ingre- 
dients which  form  insoluble  compounds  with  bodies  that  do  not  disturb  its  active 
principles.  As  tannic  add  forms  with  the  alkaloids  compounds  insoluble  in  water, 
it  is  desirable  that  substances  containing  this  acid  in  a  free  state  should  not  be  pre- 
scribed in  connection  with  the  infusion  or  decoction  of  bark ;  for,  though  these  in% 
soluble  tannates  might  be  found  efficacious  if  administered,  yet,  being  precipitated 
from  the  liquid,  they  would  be  apt  to  be  thrown  away  as  dr^,  or  at  any  rate  would 
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oommonioate,  if  agitated,  an  unpleasant  tnrbidness.  The  same  may  be  said  of  the 
tincture  and  compound  iolution  of  iodine,  whioh  form  insoluble  oompounda  with  all 
the  cinchona  alkaloids,  and  of  the  cUhaKegy  alkalme  carbonatei^  and  alkaline  earfhg^ 
whioh  precipitate  these  alkaloids  from  their  aqneons  solnUon. 

Estimation  of  Valna.  It  is  evident,  from  what  has  been  said,  that  an  infusion 
of  bark,  on  account  of  the  tannin-like  principle  which  it  contains,  may  precipitate 
gelatin,  tartar  emetic,  and  the  salts  of  iron,  without  having  a  particle  of  cinchonine, 
quinine,  or  other  alkaloid  in  its  composition ;  and  that  consequently  any  inference  as 
to  its  value,  drawn  from  these  chemical  properties,  would  be  fallacious  ;  but,  as  the 
active  principles  are  thrown  down  by  the  tannic  acid  of  galls,  no  bark  can  be  con- 
sidered good  which  does  not  afford  a  precipitate  with  the  infusion  of  this  substance.* 

It  is  impossible  to  determine,  with  accuracy,  the  relative  proportion  of  the  active 
ingredients  in  the  different  varieties  of  cinchona ;  as  the  quantity  is  by  no  means 
uniform  in  different  specimens  of  the  same  variety.  The  results  of  the  most  recent 
experiments  have  been  already  stated  under  the  head  of  the  several  varieties  of  bark 
described.  But  it  is  highly  important,  in  relation  to  any  particular  sample  of  bark, 
to  be  able  to  ascertain  its  medicinal  efficiency,  which  is  measured  by  the  quantity  of 
the  peculiar  cinchona  alkaloids  it  may  contain.  The  U.  S.  Pharmacopoeia  for  the 
first  time  in  its  history  gives  a  process  for  assaying  Cinchona  bark ;  this  is  deemed 
necessary  because  of  the  impossibility  of  judging  of  the  quality  of  the  bark  by  its 
physical  appearances.  The  manufacturing  chemist  never  trusts  to  anything  short 
of  a  careful  chemical  assay,  and  Cinchona  bark  should  never  be  dispensed  or  used 
without  having  its  quality  tested  or  certified  to  by  a  competent  authority.  The  fol- 
lowing process  of  assay  was  contributed  to  the  Committee  of  Revision  by  Prof.  A* 
B.  Presoott,  of  Ann  Arbor,  Mich.,  who  aoknowled>i^  valuable  assistance  from  Dr. 
W.  M.  Mew,  Chemical  Service  n.S.A.,  Medical  Museum,  Washington,  D.  C.  It 
is  based  upon  De  Vrij*s  method,  and  will  give  sufficiently  accurate  results  for  the 
uses  of  the  pharmacist.  Each  manufacturer  and  quinologist  usually  has  a  proceai 
of  his  own,  which  he  carefully  keeps  secret,  and  a  method  which  will  accurately 
differentiate  the  quantities  of  the  alkaloids  is  usually  difficult  and  unreliable  in  the 
hands  of  the  inexperienced. 

"  Assay  of  Cinohona  Bark.  I.  For  Total  AOcahidB.  Cinchona,  in  No.  80 
powder,  and  fully  dried  at  100^  C.  (212^  F.),  twenty  arammet ;  JAm^y  five  gramma; 
Diluted  Sulphuric  Acid,  Solution  of  Soda,  Alcohol,  l!^tiiled  Water,  each,  a  gviffieiad 
quantity.  Make  the  Lime  into  a  milk  with  50  Co.  of  Distilled  Water,  thoroughly 
mix  therewith  the  Cinchona,  and  dry  the  mixture  completely  at  a  temperature  not 
above  80""  C.  (176''  F.).  Digest  the  dried  mixture  with  200  G.e.  of  Alcohol,  in  a 
flask,  near  the  temperature  of  boiling,  for  an  hour.  When  cool,  pour  the  mixture 
upon  a  filter  of  about  six  inches  (15  cm.)  diameter.  Rinse  the  flask  and  wash 
the  filter  with  200  C.c.  of  Alcohol,  used  in  several  portions,  letting  the  filter  drain 
after  use  of  each  portion.  To  the  filtered  liquid  add  enough  Diluted  Sulphurie 
Acid  to  render  the  liquid  add  to  test-paper.  Let  any  resulting  precipitate  (sulphate 
of  calcium")  subside ;  then  decant  the  liquid,  in  portions,  upon  a  very  small  filter, 
and  wash  tne  residue  and  filter  with  small  portions  of  Alcohol.  Distil  or  evaporate 
the  filtrate  to  expel  all  the  Alcohol,  cool,  pass  through  a  small  filter,  and  wash  the 
latter  with  Distilled  Water  slightly  acidulated  with  Diluted  Sulphuric  Acid,  until 
the  washings  are  no  longer  made  turbid  by  Solution  of  Soda«  To  the  filtered  liquid, 
concentrated  to  the  volume  of  about  50  Co.,  when  nearly  cool,  add  enough  Solution 

*  OraMt  tett,  A  test  of  the  Cinohona  barks,  containing  one  or  more  of  their  ebaraoterietie  alk»- 
loidfl,  has  been  proposed  by  Grahe.  It  is  founded  on  the  fact,  that,  when  these  barks  are  ezpoaad 
to  dostmotive  distillation,  a  product  is  obtained  of  a  bright  carmine  color,  which  is  yielded  by  no 
other  bark  under  the  same  circumstances,  and  not  by  cinchona  unless  it  contain  one  or  more  of  Its 
peculiar  alkaloids.  Nor  do  the  pure  alkaloids  afford  it;  but,  if  mixed  with  a  little  aoetie,  kinie^ 
tannic,  citric,  or  tartario  acid,  they  exhibit  the  reaotion,  showing  that  in  the  bark  it  takes  pla«a 
between  the  alkaloids  and  organic  acids  contained  in  it.  Grahe  applies  the  test  by  heating  a  piee^ 
of  the  bark  weighing  from  five  to  ten  grains  in  an  ordinary  test-tube,  and  gradually  increasing  tbs 
heat  to  redness.  Whitish  smoke,  and  watery  vapor  condensing  on  the  surface  of  the  tube,  at« 
first  given  off,  which  are  soon  followed  by  the  appearance  of  redness  in  the  fumes,  and  by  the  d». 
position,  an  inch  above  the  heated  part,  of  a  red  pulverulent  film,  which  is  gradually  changed  into 
a  thick,  oily  liquid,  running  down  tne  glass  in  drops  or  streaks  of  a  fine  carmine  oolor.  (4~ 
OnUralbldtt,  Feb.  17,  1858,  p.  97.)   For  further  infonnatiott  see  p.  449. 
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of  SodA  to  lender  it  stronglj  alkaline.  Colleot  the  preoipitate  on  a  wetted  filter,  let 
it  drain,  and  wash  it  with  small  portions  of  Distilled  Water  (using  as  little  as  pos- 
sible), until  the  washings  give  but  a  slight  turbidity  with  test-solution  of  chloride  of 
barium.  Drain  the  filter  bj  laying  it  upon  blotting  or  filter  papers  until  it  b  nearly 
dry.  Detach  the  precipitate  carefully  from  the  filter  and  transfer  it  to  a  weighed 
capsule,  wash  the  filter  with  Distilled  Water  acidulated  with  Diluted  Sulphuric 
Acid,  make  the  filtrate  alkaline  by  Solution  of  Soda,  and,  if  a  precipitate  result, 
wash  it  OD  a  very  small  filter,  let  it  drain  well  and  transfer  it  to  the  capsule.  Dry 
the  contents  of  the  latter  at  100^  C.  (212''  F.)  to  a  constant  weight,  cool  it  in  a 
defflccator  and  weigh.  The  number  of  grammes  multiplied  hjjive  (5),  equals  the 
percentage  of  total  alkaloids  in  the  Cinchona. 

"  II.  For  Quinine.  To  the  total  alkaloids  irom  20  grammes  of  Cinchona,  pre- 
viously weighed,  add  Distilled  Water  acidulated  with  Diluted  Sulphuric  Acid,  until 
the  mixture  remains  for  ten  or  fifteen  minutes  afler  digestion,  just  distinctly  acid  to 
test-paper.  Transfer  to  a  weighed  beaker,  rinsing  with  Distilled  Water,  and  adding 
of  this  enough  to  make  the  whole  weigh  ietftnty  (70)  timet  the  weight  of  the  alka- 
loids. Add  now,  in  drops,  Solution  of  Soda  previously  well  diluted  with  Distilled 
Water,  until  the  mixture  is  exactly  neutral  to  test-paper.  Digest  at  60^  C.  (140^ 
F.)  for  five  minutes,  then  cool  to  15^  0.  (59^  F.)  and  maintain  at  this  temperature 
for  half  an  hour.  If  crystals  do  not  appear  in  the  glass  vessel,  the  total  alkaloids 
do  not  contain  quinine  in  quantity  over  ei^JU  (8)  per  cent,  of  their  weight  (cor- 
reqK)nding  to  nine  (9)  per  cent,  of  sulphate  of  quinine  crystallised).  If  crystals 
appear  in  the  mixture,  pass  the  latter  through  a  filter  not  larger  than  necessary, 
prepared  by  drying  two  filter  papers  of  two  to  three  and  a  half  inches  (5  to  9  cm.) 
diameter,  trimming  them  to  an  equal  weight,  folding  them  separately,  and  placing 
one  within  the  oth^  so  as  to  make  a  plain  filter  four-fold  on  each  side.  When  the 
liquid  has  drained  away,  wash  the  filter  and  contents  with  Distilled  Water  of  a 
temperature  of  15^  C.  (59°  F.),  added  in  small  portions,  until  the  entire  filtered 
liquid  weighs  ninety  (90)  times  the  weight  of  the  alkaloids  taken.  Dry  the  filter, 
without  separating  its  folds,  at  60°  C.  (140  F.),  to  a  constant  weight,  cool,  and 
weigh  the  inner  filter  and  contents,  taking  the  outer  filter  for  a  counter-weight.  To 
the  weight  of  effloresced  sulphate  of  quinine  so  obtained,  add  11*5  per  cent,  of  its 
amoant  (for  water  of  crystallization),  and  add  0*12  per  cent,  of  the  weight  of  the 
entire  filtered  liquid  (for  solubility  of  the  crystals  at  15°  C.)  59°  F.  The  sum  in 
grammes,  multiplied  hy  Jive  (5),  equals  the  percentage  of  crystallised  sulphate  of 
quinine  equivalent  to  the  quinine  in  the  Cinchona."  U.  S. 

The  Br.  Pharmacopoeia  gives  the  following  method  for  testing  Bed  Cinchona  bark* 

**'  Test.  When  used  for  purposes  other  than  that  of  obtaining  the  alkaloids  or  their 
salts,  it  should  yield  between  five  and  six  per  cent,  of  total  alkaloids,  of  which  not 
less  than  half  shall  consist  of  quinine  and  cinchonidioe,  as  estimated  by  the  follow- 
ing methods. 

^^  1.  For  Quinine  and  (Xnchonidine.  Mix  200  grains  of  red  cinchona  bark  in  No. 
60  powder  with  sixty  grains  of  hydrate  of  calcium ;  slightly  mo?sten  the  powders 
with  half  an  ounce  of  water ;  mix  the  whole  intimately  in  a  small  porcelain  dish  or 
mortar ;  allow  the  mixture  to  stand  for  an  hour  or  two,  when  it  will  present  the 
eharaeters  of  a  moist,  dark  brown  powder,  in  which  there  should  be  no  lumps  or  visi- 
ble white  particles.  Transfer  this  powder  to  a  six-ounce  flask,  add  three  fluidounces 
of  bensolated  amylic  alcohol,*  boil  them  together  for  about  half  an  hour,  decant  and 
drahi  off  the  liquid  on  to  a  filter,  leaving  the  powder  in  the  flask ;  add  more  of  the 
bencolated  amylic  alcohol  to  the  powder,  and  boil  and  decant  as  before ;  repeat  this 
operatioa  a  third  time ;  then  turn  the  contents  of  the  flask  on  to  the  filter,  and  wash 
by  peroolataon  with  more  of  the  bensolated  amylic  alcohol  until  the  bark  is  exhausted. 
It,  during  the  boiling,  a  funnel  be  placed  in  the  mouth  of  the  flask,  and  another  flask 
filled  wiiA  cold  water  be  placed  in  the  funnel,  this  will  form  a  convenient  condenser, 
which  will  prevent  the  loss  of  more  than  a  small  quantity  of  the  boiling  liquid.  In- 
Crodace  the  collected  filtrate  while  still  warm  into  a  stoppered  glass  separator ;  add 

♦  **  Made  by  mizing  together  tbree  volumes  of  beniol  find  one  of  amylio  alcohol,  and  decanting  the 
gapernataot  fluid  from  any  deposited  water."  Br, 
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to  it  twenty  minims  of  diluted  hydrochloric  acid,  mixed  with  two  flaidrachma  of 
water ;  shake  them  well  together,  and  when  the  acid  -liqnid  has  separated  this  mty 
he  drawn  off,  and  the  process  repeated  with  distilled  water  slightly  addolated  with 
hydrochloric  add,  nntU  the  whole  of  the  alkaloids  have  heen  removed.  The  add 
liquid  thns  obtained  will  contain  the  alkaloids  as  hydrochlorates,  with  excess  of  hydro- 
chloric acid.  It  is  to  be  carefally  and  exactly  neutralised  with  ammonia  while  warm, 
and  then  concentrated  to  the  bulk  of  three  fluidrachms.  If  now  about  fifteen  grains 
of  tartarated  soda,  dissolved  in  twice  its  weight  of  water,  be  added  to  the  nealnl 
hydrochlorates,  and  the  mixture  stirred  with  a  class  rod,  insoluble  tartrates  of  qui- 
nine and  dnchonidine  will  separate  completely  in  about  an  hour ;  and  these  collected  od 
a  filter,  washed,  and  dried,  will  contain  eight-tenths  of  their  weight  of  the  alkaldda, 
quinine  and  dnchonidine,  which,  divided  by  2,  represents  the  percentage  of  tiiose 
alkaloids.     The  other  alkaloids  will  be  left  in  the  mother-liquor. 

"  2.  For  Toted  Alkaloids,  To  the  mother-liquor  ftt>m  the  preceding  process  add 
solution  of  ammonia  in  slight  excess.  Collect,  wash,  and  dry  the  predpitate,  which 
will  contain  the  other  alkaloids.  The  weight  of  this  precipitate  divided  by  2,  aod 
added  to  the  percentage  weight  of  the  quinine  and  dnchonidine,  gives  the  percent- 
age of  total  alkaloids.    Br. 

The  German  PharmacopoBia  gives  the  following  method.  ''  The  powdered  bark  is 
assayed  as  follows :  Shake  20  Gm.  of  it  stronglv  and  repeatedly  with  a  mixture  of  10 
Gm.  of  water  of  ammonia,  20  Gm.  of  alcohol,  and  170  Gm.  of  ether,  and,  after  a 
day,  decant  120  Gm.  of  the  clear  liquid.  To  this  liquid  add  3  C.c  of  volumetric 
hydrochloric  acid,  remove  the  ether  by  distillation  or  evaporation,  and  again  add,  if 
necessary,  enough  hydrochloric  acid  to  render  the  solution  acid.  Then  filter,  and  mix 
the  cold  filtrate  with  3*5  O.c.  of  volumetric  solution  of  potassa.  When  the  alkaldds 
have  subsided,  drop  more  of  the  solution  of  potassa  into  the  clear  supernatant  liquid, 
until  nothing  more  is  thrown  down.  Finally,  collect  the  whole  of  the  predpitate 
on  a  filter,  and  wash  it  repeatedly  with  small  portions  of  water,  until  drops  of  the 
wash  water  allowed  to  cpme  in  contact  with  the  surface  of  a  cold,  aqueous,  neutral, 
saturated  solution  of  sulphate  of  quinine  no  longer  produce  a  turi>idity.  When  the 
alkaloids  have  drained,  press  them  gently  between  bibulous  paper,  and,  having  dried 
them  sufficiently  in  the  air  to  permit  their  being  removed  to  a  watch-glass,  dry  them 
completely,  first  over  sulphuric  add,  and,  finally,  by  means  of  a  water-bath.  The 
weight  of  alkaloids  procured  by  thb  method  should  not  be  less  than  042  Om. 
When  a  small  portion  of  the  same  is  boiled  with  300  parts  of  water,  the  filtrate,  after 
cooling,  should  yield  fiakes  of  quinine.  When  to  5  parts  of  this  solution,  after  being 
cooled  and  decanted,  1  part  of  chlorine  water  is  added,  and  water  of  ammonia  imme- 
diately dropped  in,  the  liquid  should  acquire  a  beautiful  green  color."*    Fh.  Gtrm, 

*  Dr.  E.  R,  Squ%bh*9  Method  of  Attaying  Cinelifma  Bark,  Take  of  the  powdered  diiciioiia  S 
gramme8  =  77'16  grains;  lime,  well  burnt,  1'26  grammes  =  19*29  grains;  amyliealooholyetroiiger 
ether,  purified  chloroform,  normal  solotion  of  oxalic  acid,  normal  eolation  of  sodium  and  water,  of 
each  a  sufficient  quantity,  or,  double  all  the  Quantities  throughout,  as  well  as  size  of  rtmtHa,  ete, 
if  the  barks  be  poor,  or  if  it  be  desired  to  diviae  the  errors  of  manipulation.  Add  to  the  lime  eoa- 
tainedin  a  10  Cfm.  =  4-inoh  capsule,  SO  C.c  ==1  fluidounoe  of  hot  water,  and  when  the  lime  is 
slaked,  stir  the  mixture,  add  the  cinchona,  stir  very  thoroughly,  and  digest  in  a  warm  plaee  for  a 
few  hours,  or  overnight.  Then  dry  the  mixture  at  a  low  temperature  on  a  water-bath,  rab  il  to 
powder  in  the  capsule,  and  transfer  it  to  a  flask  of  100  C.c.  =:S'8  fluidounees  capacity,  and  add  to  U 
36  C.C.  ss  {  fluidounoe  of  amylio  alcohol.  Cork  the  flask,  and  digest  in  a  water-bath  at  a  boUiag 
temperature,  and  with  frequent  vigorous  shaking  for  four  hours.  Then  cool,  and  add  60  C.e.s=S 
fluiaounoes  of  stronger  ether,  sp.  gr.  0*728,  and  again  shake  vigorously  and  frequently  during  an  bovr 
or  more.  Filter  off  the  liquid  through  a  double  filter  of  10  Cm.  =  4  inches  diameter,  into  aflaak 
of  150  Co.  =s  5  fluidounees  capacity,  and  transfer  the  residue  to  the  filter.  Rinse  out  the  flad[  on  to 
the  fllter  with  a  mixture  of  10  volumes  of  amylio  alcohol  and  40  of  stronger  ether,  and  then  peve^- 
late  the  residue  on  the  fllter  with  16  Co. = half  a  fluidounoe  of  the  same  mixture,  added  drop  by 
drop  from  a  pipette  to  the  edges  of  the  filter  and  surface  of  the  residue.  Return  the  residue  to  tn 
flasK  from  wnence  it  came,  add  80  C.c.  =  I  fluidounoe  of  the  amylio  alcohol  and  ether  mixtBi% 
shake  vigorously  for  five  minutes  or  more,  and  return  the  whole  to  the  fllter.  Again  percolate  tlha 
residue  with  16  Co.  of  the  menstruum,  applied  drop  by  drop  from  a  pinette  as  before.  Then  put  Aa 
fllter  and  residue  aside,  that  it  may  be  afterward  tested  in  regard  to  the  degree  of  azhavstioB.  BMI 
off  the  ether  from  the  flltrate  in  the  flask  by  means  of  a  water*bath,  taking  great  care  to  avoU 
igniting  the  ether  vapor,  and  also  to  avoid  explosive  boiling  by  having  a  long  wire  in  the  flaik. 
When  M>iled  down  as  far  as  practicable  in  the  flask,  transfer  the  remainder  to  a  tared  eapeule  «C 
10  Cm.  ^4  inches  diameter,  and  continue  the  evaporation  on  a  wator-bath  until  the  contents 
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It  IB  Qsaally  snfficieDt  to  asoenain  the  qaantity  of  total  alkaloids  in  bark,  for  this 
18  really  a  test  of  the  efficacy  of  the  bark  for  pharmaceutical  purposes ;  for  all  the 
organic  alkaline  principles  contained  in  it  aie  efficient  as  medicines,  and  in  all  prob- 
ability in  a  nearly  equal  degree.  But,  for  manufacturing  purposes,  it  is  necessary 
to  push  the  investigation  further,  and  asoertain  the  proportion  of  the  several  alka- 
loids in  the  mixture. 

From  the  most  recent  and  carefully  conducted  assays,  it  appears  that  the  best 
officinal  yellow  Galisaya  bark,  the  finest  red  bark,  and  the  finest  fibrous  Garthagena 
bark  Qtoft  PUaya)  are  about  equal  in  their  amount  of  alkaloids,  each  containing 
from  3  to  4  per  cent.,  and  the  Indian  and  Java  barks  frequently  exceed  these  yields ; 
De  Yrij  obtained  from  bark  of  (7.  officinalis  grown  at  Ootacamund  total  alkaloids  as 
high  as  11 '96  per  cent.  (9-1  per  cent,  of  which  was  quinine).  The  highest  yield 
yet  recorded  was  obtained  by  De  Yrij  from  Ootacamund  bark,  13*5  per  cent., 
the  greater  part  of  which  was  quinine.*    Between  these  and  the  barks  of  lowest 

rediiMd  to  about  6  grammes =92  graioe.  Traiufer  this  to  a  flask  of  100  C.c.  =  3*3  fluidounces  oa- 
Mcity,  rinsing  the  oapsole  into  the  flask  with  not  more  than  4  Co.  =04  minims  of  amylio  alcohol. 
Then  add  6  Co.  =  96  minims  of  water,  and  4  Co.  =  64  minims  of  normal  solution  of  ozalio  aoid, 
and  shake  yigoronsly  and  frequently  daring  half  an  hoar.  Poar  the  mixture  while  intimately 
mixed  on  to  a  well-wetted  double  filter  of  12  Cm.  =  4|  inches  diameter,  and  filter  off"  the  watery 
•ohition  from  the  amylio  alcohol  into  a  tared  capsule  of  10  Cm.  =  4  inches  diameter.  Wash  the  filter 
and  oontents  with  5  Co.=  80  minims  of  water,  applied  drop  by  drop  from  a  pipette  to  the  edges  of 
the  filter  and  surface  of  the  amylio  alcohol.  Then  pour  the  amylie  alcohol  back  into  the  fiaak  over 
the  edge  of  the  filter  and  funnel,  rinsing  the  last  portion  in  with  a  few  drops  of  water.  Add  10  Co. 
ass  160  minims  of  water,  and  1  C.e.  ^  16  minims  of  normal  solution  of  oxalic  acid ;  again  shake  rig- 
oroofliy  for  a  minute  or  two,  and  return  the  whole  to  the  wetted  filter,  and  filter  06"  the  watery  por- 
tion into  the  eapsule  with  the  first  portion.  Return  the  amylie  alcohol  again  to  the  flask,  and 
repeat  the  washing  with  the  same  quuntities  of  water  and  normal  oxalic  solotion.  When  this  has 
drained  through,  wash  the  filter  and  oontents  with  5  Co.  =  80  minims  of  water,  applied  drop  by 
drop  firom  a  pipette.  Braporate  the  total  filtrate  in  the  capsule  on  a  water-bath,  at  a  low  tempera* 
tare,  until  it  is  reduced  to  about  15  grammes  =s  241  grains,  and  transfer  this  to  a  flask  of  100  Co. 
ss  3*3  flnidonnoes  capacity,  rinsing  the  capsule  into  the  flask  with  6  Co.  =  80  minims  of  water. 
Add  20  C.e.  =  66  fluidounces  of  purified  chloroform,  and  then  6*1  Co.  =  98  minims  of  normal  solu- 
tion of  sodium,  and  shake  vigorously  for  five  minutes  or  more.  While  still  intimately  mixed  by 
tike  ahaking,  pour  the  mixture  upon  a  filter  of  12  Cm.  =  4|  inches  diameter,  well  wetted  with 
water.  When  the  watery  solution  has  passed  through,  leaving  the  chloroform  on  the  filter,  wash 
th«  filter  and  chloroform  with  5  Co.=  80  minims  of  water,  applied  drop  by  drop.  Then  transfer  the 
ehlorofonn  solution,  by  making  a  pin-hole  in  the  point  of  the  filter,  to  another  filter  of  10  Cm. 
s=x4  inches  diameter,  well  wetted  with  chloroform,  and  placed  over  a  tared  flask  of  100  Co.=  3*3 
flaidmmoes  capacity.  Wash  the  watery  filter  through  into  the  ohloroform-wet  filter  with  5  Co.  = 
80  minims  of  purified  chloroform,  and  when  this  has  passed  through  into  the  flask,  wash  the  ohlo- 
rofSorm-wet  filter  also  with  5  Co.  =s80  minims  of  chloroform  applied  drop  by  drop  to  the  edges  of 
the  filter.  When  the  whole  chloroform  solution  of  alkaloids  is  collected  in  the  flask,  boil  off  the 
ehloaofbrm  to  diyness  in  a  water-bath,  when  the  alkaloids  will  be  left  in  watery  groups  of  radiating 
crystals  adhering  over  the  bottom  and  sides  of  the  flask.  Place  the  flask  on  its  side  in  a  drying 
stoves  and  dry  at  100^  C  =  212^  F.  to  a  constant  weight.  The  weight  of  the  contents  multiplied 
by  20  gives  the  percentage  of  the  total  alkaloids  of  the  cinchona  in  an  anhydrous  condition,  to  within 
*1  or  '2  of  1  per  cent,  if  the  process  has  been  well  managed. 

•  QuiuetHm,  Under  this  name  a  compound  is  produced  in  India  and  other  Eastern  ooun tries, 
wbieh  eonsists  of  the  mixed  alkaloids  of  Red  Bark,  the  object  being  to  produce  a  cheap  febrifuge 
whieb  will  answer  all  practical  purposes  and  save  the  cost  of  refining.  The  following  formula  has 
been  adopted  by  the  Dutch  Society  for  the  Advancement  of  Pharmacy :  **  Red  Cinchona  bark  (the 
hark  of  the  trunk  of  Oinehana  9ueeirubra,  grown  in  Java  or  India,  and  oontaining  at  least  6  per 
ecBt.  of  alkaloids),  in  fine  powder,  1000  parts;  nomfal  hydroohlorio  acid  (volumetric  standard), 
1000  parts  ;  oxalic  aoid,  12  parts ;  solution  of  soda>  q.  s. ;  water,  q.  s. 

**  Macerate  the  cinchona  with  the  hydrochloric  acid  and  3000  parts  of  water  for  at  least  12  hours, 
oecasionally  stirring.  Pour  the  mixture  into  a  percolator,  the  lower  orifice  of  which  is  closed  by 
a  linen  ping,  and,  as  soon  as  the  liquid  runs  off  clear,  displace  with  water  until  the  liquid  running 
firom  the  percolator  is  no  longer  precipitated  (though  it  may  be  colored)  by  solution  of  soda. 

**  To  toe  strained  liquid  (which  may  amount  to  perhaps  8000  parts)  add  the  oxalic  aoid  dissolved 
in  a  little  water,  and  then  add  carefully,  under  continued  stirring,  just  enough  solution  of  soda 
cntal  the  precipitate  which  forms  at  first  separates  in  coherent  flakes.  Separate  this  precipitate 
(whieh  eonsists  of  oxalate  of  calcium  and  cinohona'red)  by  pouring  off  as  much  of  the  still  aoid 
itimr  liquid  as  is  possible,  and  filter  the  remainder.  To  the  united  liquids  add  now  an  excess  of 
eolation  of  soda,  let  it  settle,  and  eoUect  the  precipitate  upon  a  moistened  double  filter.  Wash  it 
with  a  weak  soda  solution  until  the  washings  have  only  a  light-red  color;  then  wash  with  the  least 
poflsible  qnantity  of  water,  until  the  washings  begin  to  have  a  bitter  taste.  Let  the  precipitate 
drain,  dry  it  in  the  air,  and  powder  it 

**  Qninctum  is  completely  soluble  in  strong,  warm  aleohol.  When  3*1  grammes  of  quinetum  are 
disaolTed  in  10  Ce.  of  normal  hydrochloric  acid,  this  solution  must  be  clear,  and,  on  the  addition 
of  2  j^rammeo  of  Rochelle  salt,  must  yield  a  precipitate  which,  when  dried,  should  amount  to  at 
leaai  66  per  eent.  of  the  weight  of  the  quinetum  dissolved."  (N,  R.,  1882,  p.  10  ) 
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value  there  is  every  grade  of  producdveneaB,  down  to  a  mere  trace  of  alkaloidal 
matter.* 

The  quantities  of  cinchona  and  other  barks  used  in  the  manufacture  of  quinine, 
imported  into  the  United  States  during  the  years  1884,  '85,  '86,  and  '87,  according  to 
the  U.  S.  Bureau  of  Statistics,  wer&— in  1884,  2,580,052  lbs. ;  in  1885, 3,513,391 
lbs. ;  in  1886, 4,454,368  lbs. ;  and  in  1887, 4,788,044  lbs.  The  maximum  importa- 
tion in  any  year  for  ten  years  past  was  in  1879,  when  6,388,641  lbs.  were  impoited 

Medical  Properties  and  Xfses.  This  valuable  remedy  was  unknown  to  toe  dr- 
ilized  world  till  about  the  middle  of  the  seventeenth  century,  though  the  natives  of 
Peru  are  generally  supposed  to  have  been  long  previously  acquainted  with  its  febrifuge 
powers.  Humboldt,  however,  is  of  a  different  opinion.  In  his  Memoir  on  the  Cin- 
chona forests,  he  states  that  it  is  unknown  as  a  remedy  to  the  Indians  inhabiting  the 
country  where  it  grows;  and,  as  these  people  adhere  pertinaciously  to  the  habits  of 
their  ancestors,  he  concludes  that  it  never  was  employed  by  them.  They  have  gener- 
ally the  most  violent  prejudices  against  it,  considering  it  poisonous,  and  in  the  treat- 
ment of  fever  prefer  the  milder  indigenous  remedies.  Buis  and  Pavon,  however, 
ascribe  the  discoveiy  to  the  Indians ;  and  Tschudi  states,  in  his  Travels  in  Pern 
(Am,  ed,,  ii.  280),  that  the  inhabitants  of  the  Peruvian  forests  drink  an  infusion  of 
the  green  bark  as  a  remedy  in  intermittent  fever.f  On  the  other  hand,  the  state- 
ments of  Humboldt  have  recently  been  confirmed  by  the  travellers  Markbam  and 
Spence,  the  former  remarking  that  the  native  Indian  doctors  do  not  use  the  bark,  and 
the  latter  that  the  Gascarilleros  of  Ecuador  believe  that  their  red  bark  is  used  solely 
for  dyeing.  It  is  uncertain  whether,  as  Jussieu  stated  in  1739,  the  Jesuit  fathers  re- 
ceived their  knowledge  from  the  Indians,  or,  as  Humboldt  believes,  discovered  the 
virtues  of  the  dru{^  for  themselves,  having  been  led  to  make  trial  of  it  by  its  extreme 
bitterness.  The  Countess  of  Cinchon,  wife  of  the  Viceroy  of  Peru,  having  in  her 
own  person  experienced  the  beneficial  effects  of  the  bark,  is  said,  on  her  return  to 
Spain  in  the  year  1640,  to  have  first  introduced  the  remedy  into  Europe.  Heooe 
the  name  of  pulvis  Comitiss«j  by  which  it  was  first  known.  Afler  its  introductioo, 
it  was  distributed  and  sold  by  the  Jesuits,  who  are  said  to  have  obtained  for  it  the 
price  of  its  weight  in  silver.  From  this  circumstance  it  was  called  Jemitt  powder^ 
a  title  which  it  long  retained.  In  1653,  Dr.  Ghifflet,  physician  to  the  Archdnke 
Leopold,  directed  the  attention  of  all  Europe  to  the  bark  by  his  Work  entitled  /W- 
vis  FehrifuguB  Orbis  Americani,  This  gave  rise  to  a  very  active  controversy ;  the 
high  price  of  the  drug  aiding  very  greatly  those  who  opposed  its  introduction.  Ac- 
cording to  Sturm,  twenty  doses  in  1658  cost  sixty  florins.  It  seems  first  to  have 
been  advertised  in  England  for  sale  in  1658  by  a  James  Thomson,  and  by  1660  it 
was  much  employed.  It  still,  however,  encountered  much  prejudice  and  ignonnee, 
and  was  not  made  officinal  in  the  London  Pharmacopoeia  untU  1677.  Sir  Robert 
Talbot  (or  Talbor)  used  it  as  a  secret  remedy  with  so  much  address  and  success  that 
in  1679  he  cured  Charles  II.  of  a  tertian,  and  subsequently  sold  his  secret  to  Looii 
XIV.  of  France,  who  published  it  in  1681. 

When  taken  into  the  stomach,  bark  usually  excites  in  a  short  time  a  ssoae  of 
warmth  in  the  epigastrium,  which  often  di£fuses  itself  over  the  abdomen  and  evea 
the  breast,  and  is  sometimes  attended  Vith  considerable  gastric  and  intestinal  irritm* 
tion.  Nausea  and  vomiting  are  sometimes  produced,  especially  if  the  stomach  waa 
previously  in  an  inflamed  or  irritated  state.  Pui^ng,  moreover,  is  not  an  nnlm- 
quent  attendant  upon  its  action.     After  some  time  has  elapsed,  the  circulation  ofteft 

*  To  obviate  the  disadvantages  arising  Arom  the  variable  strength  of  bark,  M.  OailknBoad 
recommends  to  fix  on  an  appropriate  strength,  as  indicated  by  the  percentage  of  quinine,  bdov 
highest  yet  much  above  the  lowest,  and.  either  to  select  bark  of  this  strength,  or  to  bring  that  i 
ployed  to  the  medium  strength,  by  adding  a  stronger  or  weaker  bark,  as  the  ease  may  reqoirc^  ift 
due  proportion.     He  recommends  as  this  standard  the  yield  of  3*2  per  cent,  of  salphate  of  quint 
This  is  to  be  treated  by  Ucohol  till  entirely  exhausted,  and  the  tincture  evaporated  bo  as  to 
an  extract  which  shall  exactly  represent  the  virtues  of  the  bark,  and  shall  always  haye  the 
strength.     From  this  extract  all  the  preparations  of  bark  are  to  be  made,  which  will  tbns  alnajfi  | 
be  uniform  in  strength.  {Jounu  d^  Pharm.,  Aodt,  1868,  p.  124.)  1 

t  Tschudi  also  oSierves  that  he  has  found  the  fresh  bark  more  efBcaotous  than  the  dried ;  aM,  1k4 
lees  th%n  half  the  usual  dose,  it  not  only  effects  cures  In  a  short  time,  but  insures  the  padeat  agmiaii^'^ 
the  return  of  the  4iMa>^ 
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ezperieDees  its  influence,  as  exhibited  in  tho  somewhat  increased  frequency  of  pulse; 
and,  if  the  dose  be  repeated,  the  whole  system  becomes  more  or  less  affected,  and  all 
the  functions  undergo  a  moderate  degree  of  excitement.  Its  action  upon  the  ner- 
vous system  is  often  evinced  by  a  sense  of  tension,  or  fulness,  or  slight  pain  in  the 
head,  singing  in  the  ears,  and  partial  deafness,  which  are  always  experienced  by  many 
individuals  when  brought  completely  under  its  influence.  The  effects  above  men- 
tioned entitle  bark  to  a  place  among  the  tonics,  and  it  is  usually  ranked  at  the  very 
head  of  this  class  of  medicines.  It  has,  however,  certain,  at  present  inscrutable, 
powers,  which  enable  it  to  combat  the  action  of  malaria.  It  is,  therefore,  antiperiodic, 
but  why  it  is  so  is  at  present  entirely  unknown.  At  present  it  is  never  itself 
employed  in  intermittents,  and  for  the  details  of  its  action  upon  the  system  the 
reader  is  referred  to  the  article  upon  the  sulphate  of  quinine.  As  a  tonic,  bark  is 
advantageously  employed  in  chronic  diseases  connected  with  debility ;  as,  for  exam- 
ple, in  scrofula,  dropsy,  passive  hemorrhages,  certain  forms  of  dyspepsia,  obstinate 
cutaneous  affections,  amenorrhcea,  chorea,  hysteria ;  in  fact,  whenever  a  corroborant 
infiaenee  is  desired,  and  no  contiaindicating  symptoms  exist  But  in  all  these  cases 
it  greatly  behooves  the  physician  to  examine  well  the  condition  of  the  system,  and, 
before  resorting  to  the  tonic,  to  ascertain  the  real  existence  of  an  enfeebled  condition 
of  the  functions,  and  the  absence  of  such  local  irritations  or  inflammations,  especi- 
ally of  the  stomach  or  bowels,  as  might  be  aggravated  by  its  use.  In  doubtful  cases, 
we  have  been  in  the  habit  of  considering  the  occurrence  of  profuse  sweating  during 
sleep  as  an  indication  for  its  use,  and,  under  these  circumstances,  have  prescribed  it 
very  advantageously,  in  the  form  of  sulphate  of  quinine,  in  acute  rheumatism,  and 
in  the  advanced  stages  of  protracted  fevers.  Cinchona  bark  was  formerly  used  in 
doses  of  10  grains  to  a  drachm  (065  Om.  to  3*9  Qm.),  but  at  present  is  never  ex- 
hibited in  its  crude  state. 

C^,  JPrtp,  of  Ydlow  Bark,  Extractum  Cinchonss ;  Extractum  GinchonsB  Flui- 
dam ;  Infusum  Cinchonse ;  Tinctura  Ginchonss. 

Off.  Prep,  of  Red  Bark.  Tinctura  Ginohonsd  Compoeita. 

Off.  Prep,  of  Red  Bark.  Br.    Decoctum  Ginchonss ;  Extractum  Cinchonse  Li- 

Sidom ;  Infusum  GinchonsB  Acidum ;  Mistura  Ferri  Aromatica;  Tinctura  GinchonsB ; 
actum  CinchonsB  Gomposita. 

dNCHONIDIN^  SULPHAS.  U.S.,  Br.    Sulphate  of  anchanidim. 

(ClN-C^HQ-NI-DrNiB  StL'PHlS.) 
(Cm  Hm  Ns  0)t  Hi  S04.  3Hs  O  ;  768.*  (Cm  Hu  N  0)fl,  HO,  SOs  3H0;  884. 

**^  The  neutral  sulphate  of  an  alkaloid  prepared  from  certain  species  of  Ginchona, 
ehieflj  Bed  Ginchona."  U.  S.  ^^  The  sulphate  of  an  alkaloid  obtained  from  the  bark 
of  various  species  of  Ginchona."  Br. 

Salphate  of  Cinehonidia ;  Sohwefelsanres  Cinchonidin,  O.;  Sulfate  do  Glnohonidine,  Fr. 

This  is  a  new  officinaJ,  which  has  largely  come  into  use  lately.  It  is  prepared 
ftom  the  mother-liquors  obtained  in  the  manufacture  of  sulphate  of  quinine,  and 
is  separated  from  the  sulphates  of  the  other  alkaloids  by  fractional  crystallization. 
The  British-India  and  Javanese  cultivated  red  barks  usually  contain  large  quantities 
ef  einchonidine.  Of  the  South  American  barks,  probably  the  Golombian  varieties 
yi^  the  largest  proportion  of  einchonidine.  Owing  to  some  confusion  in  naming 
onchoDidijie  and  quinidine,  this  alkaloid  is  sometimes  incorrectly  called  in  (Germany 
Mm  dine  8kraup*s  researches  on  the  composition  of  cinchonine  and  dnchonidine 
(1879)  eeublished  the  correctness  of  the  formula  G„H„N,0,  instead  of  the  k>ng 
aee^>ted  formula  of  Pasteur  (1853),  G^H^N^O.  Skraup's  formuk  has  been  oon- 
frmed  by  Hesse,  and  is  now  generally  accepted  among  chemists.  The  French  Godez 
tf  1884  nses  it,  but  the  British  Pharmacopoeia  of  1885  retains  the  old  formula. 

Xroperties.  Sulphate  of  einchonidine  occurs  in  *'  white,  silky,  lustrous  needles, 
m  thin  quadratic  prisms,  odorless,  having  a  very  bitter  taste,  and  a  neutral  or  faintly 
iHuJIne  x«aetion.  Soluble  in  100  parts  of  water  and  in  71  parts  of  alcohol  at  15^ 
OL  (59^  ?•)>  ^^  ^  P^^^  ^^  boiling  water,  in  12  parts  of  boiling  alcohol,  freely  in 

♦  The  formula  now  accepted  is  thst  of  Skraap,  (Ct9H2sNtO}sHsS04.6HgO ;  794. 
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acidalated  water  and  in  1000  parts  of  chloroform  (the  undissolved  portions  beooning 
gelatinous) ;  very  sparingly  soluble  in  ether  or  benzol.  At  100°  C.  (212°  F.)  tlie 
salt  loses  its  water  of  crystallization.  From  a  dilute  aqueous  solution  the  salt  ojb- 
tallizes  with  13' 13  per  cent  (6  to  7  mol.)  of  water  of  crystallization  ;  from  a  eoi- 
centrated  aqueous  solution  with  7*03  per  cent  (3  to  4  mol.).  On  ignition,  the  atli 
is  dissipated  without  leaving  a  residue.  The  aqueous  solution  of  the  salt  yields,  oi 
addition  of  water  of  ammonia,  a  white  precipitate  (Ginchonidine)  which  requira  a 
large  excess  of  ammonia  to  dissolve  it,  and  which  is  soluble  in  about  75  timeB  its 
weight  of  ether.  With  test-solution  of  iodide  of  mercury  and  potassium,  the  aque- 
ous solution  yields  a  curdy  precipitate,  and  with  test-solution  of  chloride  of  barion 
a  white  precipitate  insoluble  in  hydrochloric  acid.  The  moderately  dilute  aqueou 
solution  of  the  salt,  acidulated  with  sulphuric  acid,  should  not  show  more  than  i 
slight  blue  fluorescence  (abs.  of  more  than  traces  of  sulphate  of  quinine  or  of  qni- 
nidine).  The  salt  should  not  be  colored  by  the  addition  of  sulphuric  acid  (afae.  of 
foreign  organic  matters).  If  1  Gm.  be  dried  at  100°  C.  (212°  F.)  until  it  eeases  to 
lose  weight,  the  residue,  cooled  in  a  desiccator,  should  weigh  not  less  than  0*92  6m. 
If  0*5  6m.  of  the  salt  be  digested  with  20  C.c.  of  cold  distilled  water,  0-5  Gm.  of  tar- 
trate  of  potassium  and  sodiuni  added,  the  mixture  macerated,  with  frequent  agitation, 
for  one  hour  at  15°  C.  (59°  F.),  then  filtered,  and  a  drop  of  water  of  ammonia  added 
to  the  filtrate,  not  more  than  a  slight  turbidity  should  appear  (abs.  of  more  than  0  5 
per  cent,  of  sulphate  of  cinchonine,  or  of  more  than  1*5  per  cent,  of  sulphate  of  qaini- 
dine)."   U,S. 

Oinchontdine,  The  alkaloid  itself  is  not  officinal ;  as  usually  seen  it  is  in  whita, 
light,  pulverulent  masses.  It  is  crystallizable,  soluble  in  1680  parts  of  cold  and  ii 
a  somewhat  smaller  quantity  of  hot  water,  in  about  20  parts  of  alcohol  and  70  paiti 
of  ether.  It  melts  at  206*5°  C.  (404°  F.),  and  becomes  a  solid  mass  of  cr^tab 
at  190°  C.  (374°  F.).  The  acid  tulphate  (sometimes  called  bUulphaie)  is  mach 
more  soluble  in  water  than  the  officinal  sulphate.  The  salicylate  of  cinckotddiM 
is  neutral  and  crystalline,  insoluble  in  cold  water,  sparingly  in  hot  water,  easily  soloUe 
in  alcohol  and  diluted  alcohol.  It  may  be  prepared  by  the  direct  combination  of 
salicylic  add  with  the  alkaloid.  (Rosengarten,  A.  J.  P.,  1879,  p.  616.)  The  kydnh 
bromate  has  been  employed  by  Prof.  Guoler  hypodermiodly.  (iv.  /?.,  1879,  p.  366.)* 

Medical  Properties.  So  far  as  our  knowledge  goes,  this  alkaloid  influences  tlia 
system  similarly  to  quinine ;  the  only  difference  being  seemingly  that  it  is  less  powerful 
It  may  be  given  in  a  dose  one-third  greater  than  those  of  quinine,  but  should  not 
be  relied  on  in  very  severe  oases. 

CINCHONINA.  U.S.     Gnchanine.    ICinchonia.'] 

Cm  Hm  Ns  O  ;  308.t  (cInh9HQ.n!'N4.)  C»  Hu  N  0 ;  154. 

*'  An  alkaloid  prepared  from  different  species  of  Cinchona."  U.  S, 
This  alkaloid  is  introduced  for  the  first  time  into  the  U.  S.  Pharmacopoeia.  l%a 
sulphate  has  had  an  extensive  use,  is  again  officinal,  and  is  the  source  from  wheoca 
this  alkaloid  is  usually  prepared.  Cinchonine  is  most  conveniently  precipitated  fieom 
an  aqueous  solution  of  sulphate  of  cinchonine  by  water  of  ammonia.  Several  pcv- 
cesses  have  been  employed  for  the  preparation  of  cinchonine.  One  of  the  simpSeili 
is  the  following.  Powdered  pale  bark  is  submitted  to  the  action  of  sulphuiie  «^ 
hydrochloric  acid  very  much  diluted,  and  the  solution  obtained  is  precipitated  W 
an  excess  of  lime.  The  precipitate  is  collected  on  a  filter,  washed  with  water,  aiNi 
treated  with  boiling  alcohol.    The  alcoholic  solution  is  filtered  while  hot|  and  i 

*  BeHMoaU  of  Oinehonidina  may  be  made  by  Byaesoii'i  prooea.  Sixty  parti  of  beniole  eeii 
diMolyed  in  two  hundred  parts  of  alcohol,  and  poored  into  a  poraelain  Teasel  oontaiaing 
thousand  parts  of  boiling  distilled  water;  two  hundred  parts  of  otnohonidine  sulphate  are  dSi 
in  two  thousand  parts  of  water,  using  sufficient  diluted  sulphuric  acid  to  effect  toe  siriaiioii ;  tUal 
precipitated  with  ammonia,  and  washed  with  a  small  quantity  of  cold  water ;  the  BoIfltpred| 
of  cinchonidine  is  added  to  the  hot  solution  of  benioio  acid,  and  filtered  while  hot    Toe  sol 
must  be  made  faintly  alkaline  by  the  cautious  addition  of  ammonia.    On  cooling,  Uie  oiBoho 
bensoate  separates  in  the  form  of  small,  thin,  prismatic  needles,  resembling  oinchoaidiae  sal 
The  yield  is  about  two  hundred  parts.     {Phar,  Hee,,  1884,  p.  45.) 

t  Skraup's  formula  is  now  generally  accepted,  CmHisNiO  j  394. 
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posits  the  cinoboDine  wben  it  oools.  A  ibither  qoantity  is  obtained  by  evaporation. 
If  not  perfecdj  white,  it  may  be  made  so,  by  coDTerting  it  into  a  sulphate  with 
dilate  salphuric  acid,  then  treating  the  solution  with  animal  charcoal,  filtering,  pre- 
eipitadng  by  an  alkali,  and  redissolving  by  alcohol  in  the  manner  already  mentioned. 
It  may  also  be  obtained  from  the  mother-waters  of  sulphate  of  quinine  by  diluting 
them  with  water,  precipitating  with  ammonia,  collecting  the  precipitate  on  a  filter, 
washing  and  drying  it,  and  then  dissolving  it  in  boiling  alcohol,  which  deposits  the 
dnchonine  in  a  crystalline  form  ujK)n  cooling.  It  may  be  still  further  purified  by 
a  second  solution  and  crystallization.  Its  formula  is  now  generally  accepted  as 
C„H„N,0,  the  molecular  weight  of  which  is  294,  as  proposed  by  Skraup,  instead  of 
the  older  formula.  C^H^N^O,  of  Pasteur. 

Properties.  This  alkaloid  occurs  in  "  white,  somewhat  lustrous  prisms  or  needles, 
permanent  in  the  air,  odorless,  at  first  nearly  tasteless,  but  developing  a  bitter  after- 
taste, and  having  an  alkaline  reaction.  Almost  insoluble  in  cold  or  hot  water,  sol- 
uble in  110  parts  of  alcohol  at  Id""  C.  (59''  F.),  in  28  parts  of  boiling  alcohol  371 
parts  of  ether,  350  parts  of  chloroform,  and  readily  soluble  in  diluted  acids,  form- 
ing salts  of  a  very  bitter  taste.  At  about  250"^  C.  (482''  F.)  it  melto  and  turns 
brown  with  partial  sublimation.  On  ignition,  the  alkaloid  is  dissipated  without 
leaving  a  residue.  A  solution  of  the  alkaloid  in  diluted  sulphuric  acid,  should  not 
exhibit  more  than  a  fiunt  blue  fluorescence  ^abs.  of  more  than  traces  of  quinine 
or  quinidine).  On  precipitating  the  alkaloid  from  this  solution  by  water  of  ammo- 
nia, it  is  very  sparingly  dissolved  by  the  latter  (difference  from  and  abs.  of  quinine), 
and  requires  at  least  300  parts  of  ether  for  solution  (difference  from  quinine,  quini- 
dine, and  cinchonidine).  The  salt  should  not  be  colored,  or  but  very  slightly  col- 
ored, by  the  addition  of  sulphuric  acid  (abs.  of  foreign  organic  matter)."  IL  S. 
Waddington  found  it  to  sublime  readily,  without  change,  in  perfectly  characteristio 
crystals.  (P.  J.  Tr.,  March,  1868,  p.  414.)*  Its  alkaline  character  is  very  decided, 
as  it  neutralises  the  strongest  acids.  Of  the  salts  of  cinchonine,  the  sulphate,  ni' 
trate,  hydrochlorate,  phosphate,  and  acetate  are  soluble  in  water.  The  neutral  tar 
trate,  oxalate,  and  gallate  are  insoluble  in  cold  water,  but  soluble  in  hot  water, 
alcohol,  or  an  excess  of  acid.  Winkler  has  shown  that  cinchonine  is  rendered  un- 
crystallizable  or  amorphous  by  sulphuric  acid  in  excess,  aided  by  heat;  a  fact  of 
importance  in  the  preparation  of  the  sulphate  of  this  alkaloid.  (^Chem.  Gaz.,  March 
15,  1848.)  Cinchonine  is  but  little  more  soluble  in  carbonic  acid  water  than  in 
pare  water,  and  does  not,  like  quinine,  yield  crystals  of  the  carbonate  on  exposure 
of  its  carbonic  acid  solution.  (Uomptes-Renduif  Nov.  7,  1853,  p.  727.)  It  differs 
from  quinine  by  its  rotating  the  plane  of  polarisation  to  the  right,  by  the  want  of 
fluorescence  in  its  solutions,  and  by  its  failing  to  give  the  thaUeioquin  test. 

Exposed  to  the  air,  cinchonine  does  not  suffer  decomposition,  but  very  slowly 
absorbs  carbouic  acid  gas,  and  acquires  the  property  of  effervescing  slightly  with 
acids.  It  is  precipitated  sulphur  yellow  by  the  terchloride  of  gold.  Chlorine  water 
dissolves  it  or  any  of  its  salts  without  change ;  but  if  ammonia  be  now  added,  a 
white  precipitate  is  produced.  It  is  thus  distinguishable  from  quinine.  (See  Qui- 
rtine.^  Br.  J.  W.  Bill,  U.S.A.,  proposes  ferrocyanide  of  potassium  as  a  very  deli- 
cate test  of  cinchonine.  If  added  to  the  solution  of  a  salt  of  this  alkaloid,  it  pro- 
duces a  yellowish  white  curdy  precipitate,  which  is  dissolved  upon  the  application 
of  a  gentle  heat,  but  is  again  deposited,  when  the  liquid  cools,  as  an  abundant  crop 
of  golden  yellow  crystals.  No  other  alkaloid  exhibits  the  same  reaction.  A  cloudy 
precipitate  is  produced  by  the  same  reagent  with  a  salt  of  quinine ;  but  this  does 
not  happen  when  the  ferrocyanide  b  in  excess ;  and,  if  the  precipitate  be  dissolved 
by  heat,  no  subsidence  takes  place  on  cooling.  Hence,  in  the  application  of  this 
test  to  cinchonine,  a  slight  excess  of  the  ferrocyanide  should  be  add^.  (^Am,  Jaum, 
of  Science  and  Arts,  July,  1858,  p.  108.) 

By  the  action  of  permanganate  of  potassium  cinchonine  is  decomposed,  with  the 

•  It  is  uierted  that  the  hydroehlorates  of  quinine,  oinohonine,  and  quinidine,  heated  on  a  slip  of 
pthtinnm,  short  of  oombnstion,  emit  a  purple  rapor  like  iodine.  Neither  the  alkaloids  nor  their 
mlphates  have  this  property ;  but  the  addition  of  one-tenth  of  hjdroohlorate  will  oaiue  the  evolu- 
tion of  the  oolored  vapor.  (Joum,  de  Pharm.  et  de  Chinu,  4e  s^r.,  Ui.  397.) 
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effeet  of  produciD^,  at  first,  an  entirelj  distinot  nentrai  principle,  cinehotanne^ 
C,gH^N,0,  +  3H,0,  and  an  alkaloid,  which  the  authors  named  hydrocinchontne^ 
C,0H„N,O,a8  it  diiOfers  from  cinchonine  (cinchonia)  only  in  having  two  additional 
atoms  of  hydrogen.  The  oinchotenine,  when  further  oxidised  hj  the  same  re- 
agent,  yields  qninoline  and  pyridine  deriTatives  (see  Part  II.),  as  einchomc  (quino- 
line-carbonie)  acidj  G,H^N(COOH),  and  cinchomeronte  (pyridine- dicarhonic)  acH 
C,H  N(OOOH),. 

Medical  Properties.  The  physiological  action  of  cinchonine  is  similar  to  hut 
less  powerful  than  that  of  quinine.  Thus,  Conzen  (quoted  hy  Husemann)  has  found 
that  its  action  on  infusoria  and  on  fermentation  is  similar  to  hut  weaker  than  that 
of  its  sister  alkaloid,  and  that  on  the  movements  of  the  white  hlood-corpuscles  its 
influence  seems  transient.  Upon  dogs,  according  to  Bematzik's  experiments,  the 
lethal  dose  of  cinchonine  is  to  that  of  quinine  as  5  is  to  4.  As  an  antiperiodic  oi 
tonic,  cinchonine  exerts  an  influence  similar  to  that  of  quinine,  hut  is  prohabljf 
about  one-third  weaker  than  that  alkaloid,  and  must  be  used  in  corresponding^ 
larger  dose. 

CINCHONIN-aS  SULPHAS.   U.S.,  Br.    Srdphaie  of  andumhie. 

(Cm  Hm  Nt  0)i  H2  SOi.  2Hs  O  ;  750.*  {Cn  Hu  N  0)«.  HO,  SOt.  2H0 ;  375. 

*^  The  sulphate  of  an  alkaloid  obtained  from  the  bark  of  various  species  of  Cin- 
chona and  Kemijia."  Br. 

Cinohonis  Sulphas,  Pharm.  1870;  Cinohoninam  SulAirienm,  P.O.;  Sulfate  de  Cinchonine^  Fr.; 
Bchwefelsanres  CiDchonin,  0. 

The  process  officinal  in  U.  S.  P.  1870  is  as  follows.  "  Take  of  the  mother- 
water,  remaining  after  the  crystallization  of  Sulphate  of  Quinine,  in  the  process  for 
preparing  that  salt,  a  convenient  quantity  ;  Solution  of  Soda,  Alcohol,  Diluted  Sul- 
phuric Acid,  Animal  Charcoal,  in  fine  powder,  each,  a  sufficient  guantity.  To  the 
mother-water  add  gradually,  with  constant  stirring,  Solution  of  Soda,  until  the 
liquid  becomes  alkaline.  Collect  on  a  filter  the  precipitate  formed,  wash  it  wiih 
water,  and  dxy  it.  Then  wash  it  with  successive  small  portions  of  alcohol,  to  re- 
move other  alkaloids  which  may  be  present.  Mix  the  residue  with  eight  times  its 
weight  of  water,  and,  having  heated  the  mixture,  add  gradually  Diluted  Sulphuric 
Acid  until  it  is  saturated  and  becomes  clear.  Then  boil  the  liquid  with  Animal 
Charcoal,  filter  it  while  hot,  and  set  it  aside  to  crystallise.  Lastly,  drain  the  ciys- 
tals,  and  dry  them  on  bibulous  paper.  By  evaporating  the  mother-liquid,  more 
crystals  may  be  obtained."   U.  S. 

In  consequence  of  its  greater  solubility.  Sulphate  of  Cinchonine  remains  behind 
in  the  mother-waters,  when  sulphate  of  quinine  crystallites,  in  the  process  for  pre- 
paring the  latter  salt.  To  separate  it  from  other  substances  contained  in  the  mother- 
waters,  it  is  decomposed  by  solution  of  soda,  which  is  preferable  to  potassa,  as  it 
forms  a  very  soluble  salt,  with  sulphuric  acid,  whereas  the  sulphate  of  potassium, 
being  of  difficult  solubility,  might  fall  with  the  precipitated  cinchonine.  Tbe 
precipitate  may  be  safely  washed  with  small  portions  of  alcohol,  as  the  alkaloid  is 
almost  insoluble  in  that  liquid  when  cold.  It  is  next  reconverted  into  the  sulphate ; 
and  the  solution,  having  been  boiled  with  wnpurified  animal  charcoal  to  decolorise 
it,  and  at  the  same  time  neutralize  any  possible  excess  of  sulphuric  acid  which  might 
interfere  with  the  crystallization  of  the  salt,  is  filtered  while  hot,  and  then  allowed 
to  stand.  It  is  peculiarly  important  that  there  should  be  no  excess  of  sulphuric 
acid  while  the  solution  is  exposed  to  heat,  as,  under  this  influence,  the  alkdoid  is 
much  disposed  to  become  uncrystallizable.  Hence  the  advantage  of  using  unpurified 
animal  charcoal  or  bone-black,  as  the  carbonate  of  calcium  contained  in  it  neutralises 
any  excess  of  the  acid.  The  sulphate  of  cinchonine,  held  in  solution  by  the  liquid 
while  hot,  is  deposited  by  it  upon  cooling  in  crystals. 

It  may  be  prepared  also  by  first  obtaining  cinchonine  from  one  of  the  pale  bariks ; 
treating  this  with  water  acidulated  with  sulphuric  acid,  added  gradually  till  the  alka- 
loid is  dissolved ;  then  boilitg  with  purified  animal  charcoal,  filtering  the  solution 
while  hot,  and  setting  it  aside  to  crystallize. 

a  Skranp's  formula  (OuH^NsO))  H|S04.2H}0 ;  732,  Is  now  aooeptod  inttoftdof  thaoOdntl 
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There  are  two  salphates  of  cinchoDioe,  the  nentral  and  the  add-sulphate.  The 
officinal  salt  is  the  neutral  sulphate.  It  is  in  '*  hard,  white,  shining  prisms  of  the 
dino-rhomhic  system,  permanent  in  the  air,  odorless,  having  a  very  bitter  taste  and 
a  neutral  or  faintly  alkaline  reaction.  Soluble  in  about  70  parts  of  water  and  in  6 
parts  of  alcohol  at  15^  C.  (59^  F.),  in  14  parts  of  boiling  water,  1*5  parts  of  boil- 
ing alcohol,  60  parts  of  chloroform,  and  easily  so  in  diluted  acids ;  insoluble  in  ether 
or  bensol.  At  100°  C.  (212°  F.)  the  salt  loses  its  water  of  crystallization,  and  at 
about  240°  G.  (464°  F.)  it  melts  with  partial  sublimation.  On  ignition,  the  salt 
is  dissipated  without  leaving  a  residue.  The  aqueous  solution  of  the  salt  yields  a 
curdy  precipitate  with  test-solution  of  iodide  of  mercury  and  potassium.  With 
water  of  ammonia  it  yields  a  white  precipitate  (Cinchonine)  which  is  very  sparingly 
soluble  in  an  excess  of  ammonia  (difference  from  quinine),  and  not  soluble  in  less 
than  300  parts  of  ether  (difference  from  quinine,  quinidine,  and  cinchonidine).* 
With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insoluble  in 
hydrochloric  acid.  A  moderately  dilute  solution  of  the  salt,  acidulated  with  sul- 
phuric add,  should  not  show  more  than  a  faint  blue  fluorescence  (abs.  of  more  than 
traces  of  sulphate  of  quinine  or  of  quinidine).  If  1  Gm.  be  dried  at  100°  C. 
(212°  F.),  until  it  ceases  to  lose  weight,  the  residue,  cooled  in  a  desiccator,  should 
weigh  not  less  than  0*952  Gm.  If  the  salt,  dried  at  a  gentle  heat,  be  macerated, 
for  half  an  hour,  with  frequent  agitation,  with  70  times  its  weight  of  chloroform  at 
15°  C.  (59°  F.),  it  should  wholly,  or  almost  wholly,  dissolve  (any  more  than  traces 
of  sulphate  of  quinine  or  sulphate  of  dnchonidine  remaining  undissolved).  It 
should  not  be  colored  by  contact  with  sulphuric  add  (abs.  of  foreign  organic  mat- 
ten)."  U:  S.  The  add  sulphate,  or  bini^hate,  C„H^N,OH^04,3H,0,  is  prepared 
by  adding  sulphuric  acid  to  the  neutral  sulphate.  According  to  Baup,  100  parts 
are  soluble  in  45  parts  of  water  and  in  100  parts  of  absolute  alcohol ;  it  is  insoluble 
in  ether.     It  oiystallizes  in  rhombic  octahedrons. 

Medical  Propertias  and  Uses.  It  is  now  determined  that  sulphate  of  cincho- 
nine has  the  same  remedial  properties  as  sulphate  of  quinine,  but  must  be  given  in 
somewhat  larger  dose.  As  a  tonic  it  may  be  given  in  the  dose  of  a  grain  or  two 
(0'065-0-13  Gm.)  three  or  four  times  a  day ;  as  an  antiperiodic,  15  grains  to  40 
grains  (1-0-2*6  Gm.)  may  be  given  between  the  paroxysms.  It  may  be  taken  in 
pill  or  solution  made  by  the  addition  of  dilute  sulphuric  add,  in  the  proportion 
of  a  minim  or  two  drops  for  each  grain  of  the  salt  To  lessen  the  bitterness  in 
taste,  it  may  be  given  suspended  in  svrup,  without  the  use  of  any  add,  or  with  a 
iew  grains  of  powdered  liquorice  added  to  the  mixture. 

CINNAMOMUM.  U.S.    annamon. 

(GlN-N^-MO'MttM.) 

"  The  inner  bark  of  the  shoots  of  Ginnamomum  Zeylanicum,  Breyne  (Ceylon  Gin* 
namon) ;  or  the  bark  of  the  shoots  of  one  or  more  undetermined  species  of  Ginnamo- 
mum grown  in  Ghina  (Chinese  Cinnamon).  (^NcU,  Ord,  Lauracess.)"  U,  S.  "  The 
dried  inner  bark  of  shoots  from  the  truncated  stocks  or  stools  of  the  cultivated  cin- 
namon tree,  Cinnamomnm  leylanicum,  Breyn,  Imported  from  Ceylon,  and  distin- 
guished in  commerce  as  Ceylon  Cinnamon."  Br. 

Cinaamomi  Cortex,  Br.;  CiDDamon  Bark ;  Cortex  Cimuunomi  Zeylonioi ;  Ginnamomam  Aentmn, 
■.  Veram ;  Gaonelle  de  Ceylon,  Cannelle,  Fr,;  Brauner  Ganel,  Zeyloniimmty  Zimmt,  0.;  Canella, 
II;  Canela,  Sp.;  Kurunda  Cingalese! ;  Kama  puttay,  Tamil, 

CAB8iA.---Cortex  Cinnamomi,  P.G,:  Ginnamomam  Ghinense,  Casria  Ginnamomea;  Cassia  Lignea; 
Cassia  Bark;  Casse^  Cannelle  de  Chine,  Fr»j  Gassiensimmt,  Zimmtkassie,  Chinesisoher  (Qemeiner) 
Zimmty  O./  Canellina,  It.;  Casia,  Sp. 

The  n.  S.  Pharmacopoeia  emoraces,  under  the  title  of  Cinnamon,  not  only  the  bark 
of  that  name  obtainea  fVom  the  island  of  Ceylon,  which  is  the  only  variety  recog- 
niied  in  the  British  Pharmacopoeia,  but  also  the  commerdal  cas&ia,  which  is  im- 

*  A  test,  distingidshiDg  between  the  salphates  of  qninine  and  of  oinchonine,  has  been  annoanced 
by  M.  Palm,  of  Rania,  in  the  polysalpbide  of  potaisiam  prepared  by  boiling  solation  of  potassa  with 
an  exoess  of  sulphar.  When  a  solution  of  this  sulphide  Is  added  to  a  boiling  solution  of  sulphate 
of  quinine,  the  latter,  howerer  small  the  quantity  present,  is  thrown  down  as  a  red  terebinthinate 
■ass,  whieh  hardens  on  oooling,  and  then  assomes  the  appearanee  of  a  resin ;  while  with  sulphate 
of  eiaebonine  a  white  powder  is  oreoioitated  ooataining  sulphar.  (Jbtira,  (is  Pkarm^  Mai,  1864J 
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somewfaKt  in  flavor,  poaseas  identical  medioa]  properties  and  are  used  for  tbe  ume 
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purpoecB,  there  seema  to  be  no  neoeflrily  for  giring  them  distinct  officinsl  designs 

tiooB.     Indeed,  the  baika  of  all  the  speraes  of  tbe  geniu  Cinnamomatn,  pimiiiiiiiini; 

aoali^ons  properties,  are  as  much  entitled  to 

le  oommon  name  of  cinnamon,  as  the  barka 

rtheCinehonaaare  to  the  name  of  cinchona, 

id  the  j  uioe  of  different  apeciea  of  Aloe  to 

lat  of  aloes.   Both  cinnamomum  and  eatna 

ere  terms  employed  by  tbe  andsnts,  hnt 

hether  exactly  as  now  understood  it  is  im- 

Msible  to  determine.     The  term  comui,  or 

(Mi'a  lignea,  has  been  generally  used  in 

lodem  times  to  designate  the  coarser  barks 

lalogona  to  dnnamon.    It  was  probably  first 

pplied  to  the  barks  frcnn  Malabar,  and  afler- 

ards  extended  tn  thoee  of  China  and  other 

ajrtsof  Eastern  Asia.  It  has  been  coBtomaij 

I  Bsoribe  eauia  li^ea  to  the  Laurtu  Gutia 

rLiiuueiu;  bat  the  specafio  character  given 

Ouii*But,'tnii>TnHHiii<Dn.  oy  tlut  botanist  was  SO  indefinite,  and  based 

on  mi<'h  imperfeotinformalion,  that  theq>ecMa 

has  been  almost  unanimonsly  abandoned  W  botanists.    The  barks  sold  as  dnnamoe 

and  cassia  in  different  parts  of  tbe  world  are  derived  from  varions  species  of 

Cinnamomtim.     We  sb^  describe  only  the  two  spedea  rec<^iied  in  the  U.  S. 

Pbarmacopceia. 

Gen.  Ch.  Floioen  hermaphrodite  or  polygamons.  Periajtth  siz-cleft,  the  upper 
half  of  eacb  segment  dedduous.  Stamen*  nine,  with  four-oelled  anlhcrs,  six  (oppoate 
tbe  perianth-segments)  opening  inwards  without  glands,  three  (oppoeilA  three  of  tbe 
above)  openiag  outwards  and  bearing  a  gland  on  each  wde  at  tbe  base.  Staminodia 
three  (opposite  the  three  other  outer  atamena'},  with  capitate  or  cordate  abortive  an- 
thers, ^erryrestingon  the  enlarged  six-lobedoaseofthepeiianth."  (Bentham,  flora 
Saagkongemu.)  As  thus  defined,  the  genns  Cinuamomam  does  not  include  tbe 
genus  Camphora ;  for  the  modification  of  character  neceasaiT  to  do  this,  see  Camphora. 
1,  Oinnamomvm  Zeylanictim.  Nees,  Laurinex,  52 ;  Lindley,  Ilor.  Med.  329; 
Hayne,  Darttel.  und  Betehreib.,  etc.  xiL  263. — Laurut  Omnamomtim.  Linn.  This 
is  a  tree  about  20  or  30  feet  high,  with  a  trunk  from  12  to  18  inches  in  diameter,  and 
covered  with  a  thick,  scabrous  bark.   The  branches  are  nnmeroDS,  strong,  hotiioatd. 
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and  declining;  and  the  yonng  shoots  are  beatttifully  speckled  with  dark  green  and  light 
orange  colors.  The  leaves  are  opposite  for  the  most  part,  coriaceous,  entire,  ovate,  or 
ovate-oblong,  obtusely  pointed,  and  three-nerved,  with  the  lateral  nerves  vanishing  as 
they  approach  the  point  There  are  also  two  less  obvious  nerves,  one  on  each  side 
arising  from  the  base,  proceeding  towards  the  border  of  the  leaf,  and  then  quickly 
vanishing.  The  footstalks  are  short  and  slightly  channelled,  and,  together  with  the 
extreme  twigs,  are  smooth  and  without  the  least  appearance  of  down.  In  one  variety, 
the  leaves  are  very  broad  and  somewhat  cordate.  When  mature,  they  are  of  a  shin- 
^S  &^^^  ^P^°  ^^^^  upper  surface,  and  lighter  colored  beneath.  The  flowers  are 
small,  white,  and  arranged  in  axillary  and  terminal  panicles.  The  fruit  is  an  oval 
berry,  which  adheres  like  the  acorn  to  the  receptacle,  is  larger  than  the  black  currant, 
*and  when  ripe  has  a  bluish  brown  surface,  diversified  with  numerous  white  spots. 

The  tree  emits  no  smell  perceptible  at  any  dbtance.  The  bark  of  the  root  has 
the  odor  of  cinnamon  with  the  pungency  of  camphor,  and  yields  this  principle  upon 
distillation.  The  leaves  have  a  spicy  odor  when  rubbed,  and  a  hot  taste.  A  vola- 
tile oil  distilled  from  them  has  been  introduced  into  commerce.*  The  petiole  has 
the' flavor  of  cinnamon.  It  is  a  singular  fact  that  the  odor  of  the  flowers  is  to  people 
in  general  disagreeable,  being  compared  by  some  to  the  scent  exhaled  from  newly- 
sawn  bones.  .  The  fruit  has  a  terebinthinate  odor  when  opened,  and  a  taste  in  some 
degree  like  that  of  Juniper  berries.  A  fatty  substance,  oilled  cinnamon-^iiet,  is  ob- 
tained from  it  when  ripe,  by  bruising  and  then  boiling  it  in  water,  and  removing  the 
oleaginous  matter  which  rises  to  the  surface,  and  concretes  upon  cooling.  It  is  the 
prepared  bark  that  constitutes  the  genuine  cinnamon. 

This  species  b  a  native  of  Ceylon,  where  it  has  long  been  cultivated.  It  is  said 
also  to  be  a  native  of  the  Malabar  Coast,  and  has  at  various  periods  been  introduced 
into  Java,  the  Isle  of  France,  Bourbon,  the  Cape  Yerds,  Brazil,  Cayenne,  several 
of  the  West  India  islands,  and  Egypt,  and  in  some  of  these  places  is  at  Uiis  time 
highly  productive,  especially  in  Cayenne,  where  the  plant  was  flourbhing  so  early 
as  1755.  It  b  exceedingly  influenced,  as  regards  the  aromatic  character  of  its  bark, 
by  the  circumstances  of  soil,  climate,  and  mode  of  culture.  Thus,  we  are  told  by 
Marshall  that  in  Ceylon,  beyond  the  limits  of  N^ombo  and  Matura,  in  the  western 
and  southern  parts  of  the  bland,  the  bark  b  never  of  good  quality,  being  greatly 
deficient  in  the  aromatic  flavor  of  the  cinnamon ;  and  that  even  within  these  limits 
it  b  of  unequal  value,  from  the  various  influence  of  exposure,  soil,  shade,  and  other 
circumstances. 

2.  C.  aromaticum.  Nees,  Laurines^,  52;  Lindley,  Fhr,  Med.  330. — C,  Cassia. 
Blume,  Ed.  Ph. ;  Hayne,  DarsteL  und  Beschreib,,  etc.  xU.  23. — Lauras  Cassia. 
AitoUy  HoTt.  Kew.  ii.  427. — ^Not  Lauras  Cassia  of  Linn.  Thb  is  of  about  the 
same  magnitude  as  the  former  species,  and,  like  it,  has  nearly  opposite,  shortly  petio- 
late,  coriaceous,  entire  leaves,  of  a  shining  green  upon  the  upper  surface,  lighter 
colored  beneath,  and  furnbhed  with  three  nerves,  of  which  the  two  latter  vanbh 
towards  the  point.  The  leaves,  however,  differ  in  being  oblong-lanceolate  and  pointed, 
and  in  exhibiting,  under  the  microscope,  a  very  fine  down  upon  the  under  surface. 
The  footstalks  and  extreme  twigs  are  also  downy.  The  flowers  are  in  narrow,  silky 
panicles.  The  plant  grows  in  China,  Sumatra,  and  other  parts  of  Eastern  Asia,  and 
b  said  to  be  cultivated  in  Java.  It  b  believed  to  be  the  species  which  fumbhes, 
wholly  or  in  part,  the  Chinese  cinnamon  or  cassia  brought  firom  Canton,  and  is  sup- 
posed to  be  the  source  of  the  coMia  buds. 

Besides  the  two  species  above  described,  others  have  been  thought  to  contribute 
to  the  cinnamon  and  cassia  of  commerce.  In  1839  {Madras  Joum.  Lit.  dh  Sci., 
No.  22),  Dr.  Wight  stated  that  in  his  belief  cinnamon  was  derived  from  12  to  18 
specially  dbtinct  trees.     C.  inners,  Reinw.,  b  dbtingubhed  from  C.  Z^lanicum  by 

*  The  cinnmnon  Ua/oil,  as  imported  into  Groftt  Britain,  is  of  two  kinds,  one  containing  a  oon- 
dderable  quantity  of  a  fattv  fixed  oil,  perliaps  oinnamon-snet  from  the  frnit,  the  other  a  pare  7ola- 
tiie  oil.  The  oil  is  said  to  be  obtained  hj  distilling  the  leares  after  maceration  in  sea-water.  It 
rasembles  the  oil  of  cloves  and  pimento  in  sensible  properties,  having  a  brownish  color,  a  pene- 
tradag,  fragrant  odor,  and  a  very  pungent  taste.  According  to  Stenhoose,  it  is  of  the  sp.  gr.  1*053, 
has  an  aeid  reaction,  and  oonsisCs  of  eogenio  add,  a  neutral  substance  with  the  formula  CioHiay  uid 
a  minute  proportion  of  benzoic  acid.  {P.  J.  Tr.,  ziv.  319.) 
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the  nenration  of  its  leares,  which  are  also  paler  and  thinner  than  those  of  the  offidnal 
plant,  of  which,  however,  it  is  probably  only  a  variety.  It  yields  the  so-called  wild 
emnamon  of  Japan.  (7.  Loureiru  of  Nees,  growing  in  the  moontains  of  Cochin- 
China,  near  Laos,  and  in  Japan,  affords,  according  to  Lonreiro,  a  cinnamon  of  which 
the  finest  kind  is  superior  to  that  of  Ceylon.  G.  niHdmn^  growing  in  Ceylon,  Java, 
and  on  the  continent  of  India,  is  said  to  have  been  the  chief  soaroe  of  the  dmg  known 
formerly  by  the  name  of  Folia  MalabcUhrty  and  consisting  of  the  leaves  of  different 
species  of  Cinnamomnm  mixed  together.  C.  Oulilatoan  of  the  Moluccas  yields 
the  aromatic  bark  called  culilawan,  noticed  in  Part  II.  of  this  work ;  and  similar 
barks  are  obtained  from  another  species  of  the  same  region,  named  C.  rvhruniy  and 
from  C.  SuUoe  of  Java.  Massoy-barky  from  which  an  aromatic  volatile  oil  is  ob- 
tained called  aU  o/massoy,  is  the  product  of  G  Ktamis.  (Gmdin,  Handbaoky  xiv. 
380.)  In  the  mountains  of  Eastern  Bengal,  at  a  height  of  1000  to  4000  feet,  flourish 
G.  ohtugifoUvm,  Nees,  C.  paudflorumy  Nees,  and  G  TamdUiy  W.,  and  these  afford 
quantities  of  a  bark  which  is  brought  to  Calcutta  for  shipment  under  the  name  of 
catsia  Ugnea^  or  coma. 

Culture,  Collection,  Commerce,  etc.  Our  remarks  under  this  head  will  first 
be  directed  to  the  cinnamon  of  Ceylon,  in  relation  to  which  we  have  more  precise 
information  than  concerning  that  obtained  from  other  sources.  The  bark  was 
originally  collected  exclusively  from  the  tree  in  a  wild  state ;  but  the  Dutch  intro- 
duced the  practice  of  cultivating  it,  which  has  been  continued  since  the  British  came 
into  possession  of  the  island.  The  principal  cinnamon  gardens  are  in  the  vicinity 
of  Columbo.  The  seeds  are  planted  in  a  prepared  soil  at  certain  distances ;  and,  as 
four  or  five  are  placed  in  a  spot,  the  plants  usually  grow  in  clusters  like  the  hasel- 
bush.  In  favorable  situations  they  attain  the  height  of  five  or  six  feet  in  six  or 
seven  years ;  and  a  healthy  bush  will  then  afford  two  or  three  shoots  fit  for  peeling, 
and  every  second  year  afterwards  from  four  to  seven  shoots  in  a  good  soil.  The 
cinnamon  harvest  commences  in  May,  and  continues  till  late  in  October.  The  first 
object  is  to  select  shoots  proper  for  decortication,  and  those  are  seldom  cut  which 
are  less  than  half  an  inch  or  more  than  two  or  three  inches  in  diameter.  The  baik 
is  divided  by  longitudinal  incisions,  of  which  two  are  made  in  the  smaller  shoots, 
several  in  the  larger,  and  is  then  removed  in  strips  by  means  of  a  suitable  instrument. 
The  pieces  are  next  collected  in  bundles,  and  allowed  to  remain  in  this  state  for  a 
short  time,  so  as  to  undergo  a  degree  of  fermentation,  which  facilitates  the  separation 
of  the  epidermis.  This,  with  the  green  matter  beneath  it,  is  removed  by  placing 
the  strip  of  bark  upon  a  convex  piece  of  wood,  and  scraping  its  extemd  sur&ce 
with  a  curved  knife.  The  bark  now  dries  and  contracts,  assuming  the  appearance 
of  a  quill.  The  peeler  introduces  the  smaller  tubes  into  the  larger,  and  connects 
them  also  endwise,  thus  forming  a  congeries  of  quills  which  is  about  forty  inches 
long.  When  sufficiently  dry,  these  cylinders  are  collected  into  bundles  weighing 
about  thirty  pounds,  and  bound  together  by  pieces  of  split  bamboo.  The  commerce 
in  Ceylon  cinnamon  was  formerly  monopolized  by  the  East  India  Company ;  bat  the 
cultivation  is  now  unrestricted,  and  the  bark  may  be  freely  exported  upon  the  pay- 
ment of  a  fixed  duty.  It  is  assorted  in  the  island  into  three  qualities,  distinguished 
by  the  designations  of  fint^  secondy  and  third.  The  inferior  kinds,  which  are  of 
insufficient  value  to  pay  the  duty,  are  used  for  the  preparation  of  oil  of  cinnamon. 

Immense  quantities  of  cinnamon  are  exported  from  China,  the  finest  of  which  is 
little  inferior  to  that  of  Ceylon,  though  the  mass  of  it  is  much  coarser.  It  passes 
in  commerce  under  the  name  of  cassia,  and  is  said  by  Mr.  Reeves  to  be  brought  to 
Canton  from  the  province  of  Kwangse,  where  the  tree  producing  it  grows  very 
abundantly.  (  Trans,  Medico-Bat,  Soc.,  1828,  p.  26.)  It  has  already  been  stated  that 
this  tree  is  supposed  to  be  the  Oinnamomum  aromaticum  ;  but  we  have  no  positive 
proof  of  the  fact.  Travellers  inform  us  that  cinnamon  is  also  collected  in  Cochin- 
China ;  but  that  the  best  of  it  is  monopolized  by  the  sovereign  of  the  county.  It 
is  supposed  to  be  obtained  from  the  Ginruvmomum  Loureirti  of  Nees,  the  Xauncs 
Ginnamomtim  of  Loureiro.  According  to  Siebold,  the  bark  of  the  large  branches 
is  of  inferior  quality  and  is  rejected ;  that  fh>m  the  smallest  branches  resembles  the 
Ceylon  cinnamon  in  thickness,  but  has  a  very  pungent  taste  and  smell,  and  is  little 
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esteemed ;  while  the  intenDediate  branches  yield  ao  excellent  bark,  about  a  line  in 
thicknesB,  which  is  even  more  highly  valued  than  the  cinnamon  of  Ceylon,  and  yields 
a  sweeter  and  less  pungent  oil.  (Annal.  der  Pharm,<,  xx.  280.)  Cinnamon  of  good 
quality  is  said  to  be  collected  in  Java ;  and  considerable  quantities  of  inferior  quality 
have  been  thrown  into  commerce,  as  cassia  li^nea,  from  the  Malabar  Coast.  Manilla 
and  the  Isle  of  France  are  also  mentioned  as  sources  whence  this  drug  is  supplied. 
Little,  however  reaches  the  United  States  from  these  places.  The  island  of  Mar- 
tinique, Cayenne,  and  several  of  the  West  India  islands,  yield  to  commerce  consider- 
able quantities  of  cinnamon  of  various  qualities.  That  of  Cayenne  is  of  two  kinds, 
one  of  which  closely  resembles,  though  it  does  not  quite  equal,  the  aromatic  of 
Ceylon,  the  other  resembles  the  Chinese.  The  former  is  supposed  to  be  derived 
from  plants  propagated  from  a  Ceylonese  stock,  the  latter  from  those  which  have 
sprung  from  a  tree  introduced  from  Sumatra. 

By  far  the  greater  proportion  of  cinnamon  brought  to  this  country  is  imported 
&om  China.  It  is  entered  as  cassia  at  the  custom-house,  while  the  same  article 
brought  from  other  sources  is  almost  uniformly  entered  as  cinnamon.  Much  of  it 
18  afterwards  exported. 

From  what  source  the  ancients  derived  their  cinnamon  and  cassia  is  not  certainly 
known.  Neither  the  plants  nor  their  localities,  as  described  by  Dioscorides,  Pliny, 
and  Theophrastus,  correspond  precisely  with  our  present  knowledge ;  but  in  this 
respect  much  allowance  must  be  made  for  the  inaccurate  geography  of  the  ancients. 
It  is  not  improbable  that  the  Arabian  navigators,  at  a  veiy  early  period,  conveyed 
this  spice  within  the  limits  of  Phcenician  and  Grecian,  and  subsequently  of  Roman 
commerce. 

Properties.  Ceylon  cinnamon  is  in  long  cylindrical  fasciculi,  composed  of  numer- 
ous quills,  the  larger  enclosing  the  smaller.  In  the  original  sticks,  which  are  some- 
what more  than  three  feet  in  length,  two  or  three  fasciculi  are  neatly  joined  at  the 
end,  so  as  to  appear  as  if  the  whole  were  one  continuous  piece.  The  finest  is  of  a 
light  brownish  yellow  color,  almost  as  thin  as  paper,  smooth,  often  somewhat  shining, 
pliable  to  a  considerable  extent,  with  a  splintery  fracture  when  broken.  It  has  a 
pleasant  fragrant  odor,  and  a  warm,  aromatic,  pungent,  sweetish,  slightly  astrin- 
gent, and  highly  agreeable  taste.  When  distilled  it  affords  but  a  small  quantity  of 
essential  oil,  which,  however,  has  an  exceedingly  grateful  flavor.  It  is  brought  to 
this  country  from  England ;  but  it  is  costly.  The  inferior  sorts  are  browner,  thicker, 
less  splintery,  and  of  a  lees  agreeable  flavor,  and  are  little  if  at  all  superior  to  the 
best  Chinese.  The  finer  variety  of  Cayenne  cinnamon  approaches  in  character 
that  above  described,  but  is  paler  and  in  thicker  pieces,  being  usually  collected  from 
older  branches.  That  which  is  gathered  very  young  is  scarcely  distinguishable 
from  the  cinnamon  of  Ceylon.  "  Ceylon  Cinnamon  is  in  long,  closely-rolled  quills, 
composed  of  eight  or  more  layers  of  bark  of  the  thickness  of  paper ;  pale  yellowish- 
brown  ;  outer  surface  smooth,  marked  with  wavy  lines ;  inner  siurfaoe  scarcely  striate ; 
fracture  splinteiy ;  odor  fragrant ;  taste  sweet  and  warmly  aromatic"   IL  &* 

Chinese  cinnamon,  or  Cassia,  is  in  tubes  from  one-eighth  of  an  inch  to  an  inch 
in  diameter,  usually  single,  sometimes  double,  but  very  rarely  more  than  double.  In 
some  instances  the  bark  is  rolled  very  much  upon  itself,  in  others  is  not  even  com- 
pletely quilled,  forming  segments  more  or  less  extensive  of  a  hollow  cylinder.  It  is 
of  a  reader  or  darker  color  than  the  finest  Ceylon  cinnamon,  thicker,  rougher, 
denser,  and  breaks  with  a  shorter  fracture.  It  has  a  stronger,  more  pungent  and 
astringent,  but  less  sweet  and  grateful  taste,  and,  though  of  a  similar  odor,  is  less 
agreeably  frugrant.  It  is  the  kind  almost  universally  kept  in  our  shops.  Of  a  similar 
diaracter  is  the  cinnamon  imported  directly  from  various  parts  of  the  East  Indies. 
But  under  the  name  of  cassia  have  also  been  brought  to  us  very  inferior  kinds  of 
ebnamon,  collected  from  the  trunks  or  large  branches  of  the  trees,  or  injured  by 
want  of  care  in  keeping,  or  perhaps  derived  from  inferior  species.  It  is  said  that 
dnnamon  from  which  the  oil  has  been  distilled  is  sometimes  fraudulently  mixed  with 
the  genuine.  These  inferior  kinds  are  detected,  independently  of  their  greater  thick- 
oen  and  coarseness  of  fracture,  by  their  deficiency  in  the  peculiar  sensible  proper- 

•  For  aa  Moount  of  the  enttiFatioii  of  0,  Ztglaniwm,  Me  P.  J.  Tr,,  xi.  261. 
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ties  of  the  spice.  *'  Chinese  Cinnamon  (Caaria  Bark)  is  in  quills  about  one  twentj- 
fiflh  of  an  inch  (1  mm.)  or  more  in  thickness;  nearly  deprived  of  the  corky  layer; 
brown,  outer  surface  somewhat  rough ;  fracture  nearly  smooth ;  odor  and  taste  anal- 
ogous to  that  [sic]  of  Ceylon  Cinnamon,  but  less  delicate."  U,  S. 

The  Phjurmacographia  ^ves  the  following  tests  for  distinguishing  powdered 
cassia  from  powdered  cinnamon,  and  for  recognizing  the  inferior  yarieties  of  cassia. 
Make  a  decoction  of  powdered  cinnamon  of  known  genuineness,  and  one  of  nmilar 
strength  of  the  suspected  powder;  when  cool  and  strained,  testa  fluidounce  of  each 
with  one  or  two  drops  of  tincture  of  iodine.  A  decoction  of  cinnamon  is  but  little 
affected,  but  in  that  of  cassia  a  deep  blue-black  tint  is  immediately  produced.  The 
cheap  kinds  of  cassia  known  as  ccLuia  vera  may  be  distinguished  from  the  more  valu- 
able  Chinese  cassia  as  well  as  from  cinnamon  by  their  richness  in  mucilage ;  this  can 
be  extracted  by  cold  water  as  a  thick  glairy  liquid,  giving  dense  ropy  precipitates 
with  corrosive  sublimate  or  neutral  acetate  of  lead,  but  not  with  alcohol. 

Mioroicopio  Structure.  Ceylon  cinnamon  usually  consists  simply  of  liber,  the 
outer  coatings  having  been  stripped  off  during  its  preparation  for  market.  Three 
layers  are  distinguishable  in  the  liber.  "  1.  The  external  surface,  which  is  composed  of 
one  to  three  rows  of  larse  thick- walled  cells  (Fig.  1),  forming  a  coherent  ring;  it  is 
only  interrupted  by  bundles  of  liber  fibres,  which  are  obvious  even  to  the  unaided  eye. 

2.  The  middle  layer  is  built  up  of  about  10  rows  of  parenchymatous  thin-walled 
cells,  interrupted  by  much  larger  cells  containing  deposits  of  mucilage,  while  other 
cells  not  larger  than  those  of  the  parenchyme  itself  are  loaded  with  essential  oil 

3.  The  innermost  layer  exhibits  the  same  thin-walled  but  smaller  cells,  yet  inter- 
sected by  narrow  somewhat  darker  medullary  rays,  and  likewise  interrupted  by  eellB 
containing  either  mucilage  or  essential  oil,  instead  of  bundles  of  liber  fibres.  Fibres 
mostly  isolated  are  scattered  through  the  two  inner  layers,  the  parenchyme  of  which 
abounds  in  small  starch  granules  accompanied  by  tannic  matter.  On  a  longitudinal 
section  the  length  of  the  liber  fibres  becomes  more  evident,  as  well  as  oil-ducts  and 
gum-ducts."  {Pharmacoffraphia,) 

The  coarser  cassia  bark,  or  cassia  lignea*,  usually  has  some  of  the  external  or 
corky  layer  adherent  to  it,  and  always  the  parenchymatous  mesophlsdum  or  middle 
barkj  but  the  liber  constitutes  the  chief  mass.  Isolated  liber  fibres  and  thick-walled 
cells  (stone-cells)  are  scattered  even  through  the  outer  layers  of  a  transverse  section. 
In  the  middle  zone  they  are  numerous,  but  do  not  form  a  coherent  sclerenchyma- 
tous  ring  as  in  Ceylon  cinnamon.  The  innermost  part  of  the  liber  shares  the  strac- 
tural  character  of  cinnamon,  with  difference  due  to  age,  as,  for  instance,  the  greater 
development  of  the  medullary  rays.  Oil-cells  and  gum-ducts  are  likewise  distrib- 
uted in  the  parenchyme  of  the  former.  The  finest  cassia  or  Chinese  cinnamon 
has  the  three  layers  described  in  Ceylon  cinnamon,  but  ia  readily  distinguished  by 
the  adherent  outer  parenchymatous  and  suberous  layer. 

Chemical  CompositioiL  According  to  the  analysis  of  Yauquelin,  cinnamon  con- 
tains a  peculiar  volatile  oil,  tannin,  mucilage,  a  coloring  matter,  an  acid,  and  lignin. 
The  tannin  is  of  the  variety  which  yields  a  greenish  black  precipitate  with  the  salts 
of  iron.  Jas.  A.  Ferguson  (1887),  in  the  Laboratory  of  the  Philadelphia  CoU^ 
of  Pharmacy,  determined  the  ash  of  several  samples  of  Ceylon  cinnamon,  finding  an 
average  of  4  per  cent.,  while  in  powdered  cinnamon  cassia  he  found  2*8  and  2*5 
per  cent.  (X.  J,  P*.,  1887,  pp.  278  and  279.)  The  oil  obuined  from  the  Cayenne 
cinnamon  was  found  to  be  more  biting  than  that  from  the  Ceylonese,  and  at  the  same 
time  to  be  somewhat  peppery.  Bucholz  found  in  100  parts  of  cassia  lignea^  0*8  of 
volatile  oil,  iO  of  resin,  14*6  of  gummy  extractive  (probably  including  UinninY 
64*3  of  lignin  and  bassorin,  and  16'3  of  water  including  loss.  This  aromatic  yielos 
its  virtues  wholly  to  alcohol,  and  less  readily  to  water.  At  the  temperature  of 
boiling  al.3ahol  very  little  of  the  oil  rises,  and  an  extract  prepared  from  the  tincture 
retains,  taerefore,  the  aromatic  properties.  For  an  aocount  of  the  volatile  oil,  see 
Oleum  Cinnamomi, 

Medical  Properties  and  TTses.  Cinnamon  is  among  the  most  grateful  and 
efficient  of  the  aromatics.  It  is  warm  and  cordial  to  the  stomach,  carminative 
astringent,  and,  like  most  other  anbetances  of  this  class,  more  powerful  as  a  local 
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than  as  a  general  stimulant  It  is  seMom  prescribed  alone,  thongb,  when  given  in 
powder  or  infusion,  it  will  sometimes  allay  nausea,  check  Tomiting,  and  relieve  flatu- 
Imce.  It  is  chie%  used  as  an  adjuvant  to  other  leas  pleasant  medicines,  and  enters 
into  a  great  number  of  officinal  preparations.  It  is  often  employed  in  diarrhoea,  in 
connection  with  chalk  and  astringents,  and  has  recently  been  recommended  as  pe- 
culiarly efficacious  in  uterine  hemorrhage.  The  dose  of  the  powder  is  from  ten 
grains  to  a  scruple  (0*65-1*3  Om.). 

Cassia  Bitdb.  This  spice  consists  of  the  calyx  of  one  or  more  species  of  Cinna- 
momum,  surrounding  the  young  germ,  and,  as  stated  by  Dr.  Martins,  on  the  authority 
of  the  elder  Nees,  about  one-quarter  of  the  normal  size.  It  is  produced  in  China ; 
and  Mr.  Reeves  states  that  great  quantities  of  it  are  brought  to  Canton  from  the 
province  which  affi)rds  cassia.  The  species  which  yields  it  is  in  all  probability  the 
same  with  that  which  yields  the  bark,  though  it  has  been  ascribed  by  Nees  to  Gir^ 
Hamomum  Loureirii,  In  favor  of  the  former  opinion  is  the  statement  of  Dr.  Chris- 
tison,  that  C.  aronuUicum,  cultivated  in  the  hot-houses  of  Europe,  bears  a  flower- 
bud  which  closely  resembles  the  cassia  bud  when  at  the  same  period  of  advance- 
ment. Cassia  buds  have  some  resemblance  to  cloves,  and  are  compared  to  small 
nails  with  round  heads.  The  enclosed  germen  is  sometimes  removed,  and  they  are 
then  cup-shaped  at  top.  They  have  a  brown  color,  with  the  flavor  of  cinnamon, 
and  yield  an  essential  oil  upon  distillation.  They  may  be  used  for  the  same  pur- 
poses as  the  bark. 

Qjf.  I^q>.  Tinotnra  Cinnamomi ;  Infhsum  Digitalis ;  Pulvis  Aromaticus ;  Sym- 
pus  Rhei ;  Tinctura  Cardamomi  Composita  ;  Tinotura  Catechu  Composita  ;  Tinc- 
tura  Lavandulie  Composita ;  Tinotura  Rhei  Aromatica ;  Yinum  OpiL 

Off.  Prep.  Br.  Aqua  Cinnamomi;  Deoootum  Hsematozyli;  Infusum  Catechu; 
(Neum  Cinnamomi ;  Pulvis  Catechu  Compositus ;  Pulvis  Cinnamomi  Compositus ; 
Pulvis  CretSB  Aromaticus ;  Pulvis  Kino  Compositus ;  Tinotura  Cardamomi  Com- 
posita ;  Tinotura  Catechu ;  Tinctura  Cinnamomi ;  Tinctura  Lavaudnln  Composita ; 
Vinum  Opii. 

OOCAINiE  HYDROCHLORAS.  Br.    Hydroehlarate  of  Oocaine. 

(OO-G^-I'NJS   Ht-DR^HPHLO'BlS.) 
GiT  Hn  NO4,  HCK 

"  The  hydrochlorate  of  an  alkaloid  obtained  from  the  leaves  of  Erythrozykm 
Goea,  Lamarck."  Br. 

The  British  Pharmacopcsia  has  introduced  this  valuable  compound  into  the  re- 
viston  of  1885.  "  It  may  be  obtained  by  agitating  with  ether  an  aqueous  solution 
of  an  acidulated  alcoholic  extract,  made  alkaline  with  carbonate  of  sodium;  sepa- 
rating and  evaporating  the  ethereal  liquid,  purifying  the  product  by  repeating  the 
treatment  with  acidulated  water,  caroonate  of  sodium,  and  ether ;  decolorizing ; 
neutralizing  with  hydrochloric  acid,  and  recrystallizing."  Br.  For  other  pro- 
cesses, see  Eryihroxyhn.  The  following  characters  and  tests  are  from  the  British 
Pharmaoopceia. 

Properties.  ''  In  almost  colorless  acicular  crystals  or  crystalline  powder,  readily 
soluble  in  water,  alcohol,  and  ether.  Its  solution  in  water  has  a  bitter  taste ;  gives 
a  yellow  precipitate  with  chloride  of  gold ;  and  a  white  precipitate  with  carbonate  of 
ammonium,  soluble  in  excess  of  the  reagent.  Its  solution  produces  on  the  tongue 
a  tingling  sensation  followed  by  numbness.  The  aqueous  solution  dilates  the  pupil 
of  the  eye.  It  dissolves  without  color  in  cold  concentrated  acids,  but  chars  with  hot 
sulphuric  acid.  The  solution  yields  little  or  no  cloudiness  with  chloride  of  barium 
or  ozalate  of  ammonium.     Ignited  in  the  air  it  bums  without  residue.'*  Br. 

The  physiological  and  therapeutic  properties  of  coca  leaf  depend,  so  far  as  we 
know  at  present,  chiefly  upon  the  alkaloid  cocaine.  They  will  be  fully  discussed 
under  the  head  of  Erythroxylon^  to  which  article  the  reader  is  referred  for  informa* 
tion.    The  dose  of  the  salts  of  cocaine  may  be  set  down  at  from  i  to  1  grain. 

Off.  IVep.  Br.    LamellsB  Cocainse. 
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CXXX3US.  U.S.,  Br.     OoehifieaL 

(oOo'cys.) 

''The  dried  female  of  Coccus  cacti.  Linn^.  {Class  Inseota;  Order  Hemip- 
tera.)"  U.  S.  ''  The  dried  female  insect,  Coccus  Cacti,  reared  on  Opuntia  oochi- 
nillii^ra,  MiUs^  and  on  other  species  of  Opuntia."  Br. 

Coccionella,  P.  O,;  Goohenille,  A.,  0.;  Soharlaohwarm,  0,;  Ooeciniglia,  /(.;  CoebinillAy  i^. 

The  coccus  is  a  genus  of  hemipterous  insects,  having  the  snout  or  rostrum  in  the 
breast,  the  antennse  filiform,  and  the  posterior  part  of  the  abdomen  furnished  with 
bristles.  The  male  has  two  erect  wings,  the  female  is  wingless.  The  C  Cacti  is 
characterized  by  its  depressed,  downy,  transversely  wrinkled  body,  its  purplish  abdo- 
men, its  short  and  black  legs,  and  its  subulate  antennse,  which  are  about  one- third 
of  the  length  of  the  body.  {Rees's  Cydopsedia.)  Another  species,  C  Uicis,  which 
inhabits  a  species  of  oak,  is  collected  in  the  mountainous  parts  of  the  Morea,  in 
Oreece,  and  used  as  a  dye-stuff  in  the  East,  under  the  name  of  kermes,  chermesy  or 
alkermes.  The  dried  insects  are  nearly  globular,  smooth,  about  the  size  of  a  pea, 
and  of  a  reddish  brown  color.  They  yield  a  carmine-colored  powder,  and  with  a 
salt  of  tin,  a  fine  scarlet-red  dye.  They  probably  contain  carminic  acid,  though  we 
have  met  with  no  analysis  of  them.  The  Coccus  Cacti  is  found  wild  in  Mexico 
and  Central  America,  inhabiting  different  species  of  Cactus  and  allied  genera  of 
plants,  and  is  said  to  have  been  discovered  also  in  some  of  the  West  India  islands, 
and  the  southern  parts  of  the  United  States.  In  Mexico,  particularly  in  the 
provinces  of  Oazaca  and  Guerrero,  it  is  an  important  object  of  culture.  The  In- 
dians form  plantations  of  the  nopal  (  Opuntia  cochini(ii/era)y  upon  which  the  insect 
feeds  and  propagates.  During  the  rainy  season,  a  number  of  the  females  are  pre- 
served under  cover,  upon  the  branches  of  the  plant,  and,  afler  the  cessation  of  the 
rains,  are  distributed  upon  the  plants  without.  They  perish  quickly,  after  having 
deposited  their  eggs.  These,  hatched  by  the  heat  of  the  sun,  give  origin  to  innu- 
merable minute  insects,  which  spread  themselves  over  the  plant.  The  males,  of 
which,  according  to  Mr.  Ellis,  the  proportion  is  not  greater  than  one  to  one  hundred 
or  two  hundred  females,  being  provided  with  wings  and  very  active,  approach  and 
fecundate  the  latter.  After  this  period,  the  females,  which  before  moved  about, 
attach  themselves  to  the  leaves,  and  increase  rapidly  in  size ;  so  that,  in  the  end, 
their  legs,  antennae,  and  probosces  are  scarcely  discoverable ;  and  they  appear  more 
like  excrescences  on  the  plant  than  distinct  animated  beings.  They  are  now  gathered 
for  use,  by  detaching  them  by  means  of  a  blunt  knife,  a  quill,  or  a  feather ;  a  few 
being  left  to  continue  the  race.  They  are  destroyed  either  by  dipping  them  enclosed 
in  a  bag  into  boiling  water,  or  by  the  heat  of  a  stove.  In  the  former  case  they  are 
subsequently  dried  in  the  sun.  The  males,  which  are  much  smaller  than  the  full- 
grown  females,  are  not  collected.  It  is  said  that  of  the  wild  insect  there  are  six 
generations  every  year,  furnishing  an  equal  number  of  crops ;  but  the  domestic  is 
collected  only  three  times  annually,  the  propagation  being  suspended  during  the 
rainy  season,  in  consequence  of  the  inability  of  the  insect  to  support  the  inclemency 
of  the  weather.  The  insect  has  been  taken  from  Mexico  to  the  Canary  Islands;  and 
very  large  quantities  of  cochineal  have  been  delivered  to  commeroe  from  the  island 
of  Teneriffe.*  Its  culture  is  said  to  have  proved  successful  in  Java  and  Algeria, 
but  unprofitable  in  8pain.f 

Cochineal  is  defined  in  the  U.  S.  Pharmacopoeia  as  follows :  "  About  one-fifth  of 
an  inch  (5  mm.)  long ;  of  a  purplish-gray  or  purplish-black  color ;  nearly  hemi- 
spherical ;  somewhat  oblong  and  angular  in  outline ;  flat  or  concave  beneath ;  eon- 
vex  above ;  transversely  wrinkled ;  easily  pulverizable,  yielding  a  dark-red  powder. 
Odor  faint ;  taste  slightly  bitterish.     It  contains  a  red  coloring  matter  soluble  in 

*  Various  speeiee  of  Opuntia  are  adapted  to  the  support  of  the  eoehineal  inaeot,  espeoiaUy  thon 
which  are  very  juioj,  witn  few  thorns  and  a  thick  skin.  It  is  the  0.  Ficnt  Indiea  which  is  chiefly 
cultivated  in  Teneriffe,  the  dry  hut  hot  climate  of  which  is  peculiarly  adapted  to  the  growth  hoth  of 
the  plant  and  the  insect.  For  an  account  of  the  mode  of  rearing  the  eoehineal  insect  in  the  Canary 
Islands,  see  P.  J.  Tr„  Sept  1871 ;  in  Central  America,  see  A.  J.  P.,  1873»  p.  SO ;  if.  B^  1880,  p.  \7i. 

t  In  Asia  Minor,  in  the  Ticinity  of  Oushak,  are  great  quantities  of  an  insect,  closely  resemhliag 
the  Coccus  Cacti,  which  feed  on  a  species  of  Gistus ;  but  it  is  unknown  whether  any  portion  has 
introduced  into  general  commerce.  (A.  J,  P,,  xxxr.  465.) 
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water,  aloohol,  or  water  of  ammooia,  slightly  soluble  in  ether,  insolable  in  fixed  and 
volatile  oils.  On  macerating  Cochineal  in  water,  the  insect  swells  up,  but  no  in- 
soluble powder  should  be  separated."  IT.  S. 

As  kept  in  the  shops,  the  finer  cochineal,  granafina  of  Spanish  commerce,  is  in 
irregularly  circular  or  oval,  somewhat  angular  grains,  about  one-eighth  of  an  inch  in 
diameter,  convex  on  one  side,  concave  or  flat  on  the  other,  and  marked  with  several 
transTerse  wrinkles.  Two  varieties  of  this  kind  of  cochineal  are  known  to  the  drug- 
gist, distinguished  by  their  external  appearance.  One  is  of  a  reddish  gray  color, 
fi>rmed  by  an  intermixture  of  the  dark  color  of  the  insect  with  the  whiteness  of  a 
powder  by  which  it  b  almost  covered,  and  with  patches  of  a  rosy  tinge  irregularly 
interspersed.  From  its  diversified  appearance,  it  is  called  by  the  Spaniards  cochinUla 
j'tfpeadct.  It  is  the  yariety  commonly  kept  in  our  shops.  The  other,  cochinilla 
reHegridaj  or  ^ana  wigra^  is  dark-colored,  almost  black,  with  only  a  minute  quantity 
uf  the  whitish  powder  between  the  wrinkles.  The  two  are  distinguished  in  our 
markets  by  the  names  of  nlver  grai'M  and  black  grodns.  Some  suppose  the  differ- 
ence to  arise  from  the  mode  of  preparation ;  the  gray  cochineal  consisting  of  the 
insects  destroyed  by  a  dry  heat ;  the  black,  of  those  destroyed  by  hot  water,  which 
removes  the  external  whitish  powder.  According  to  Mr.  Faber,  who  derived  his 
information  from  a  merchant  residing  in  the  neighborhood  where  the  cochineal  is 
collected,  the  silver  grains  consist  of  the  impr^nated  female  just  before  she  has  laid 
ber  eggs ;  the  black,  of  the  female  after  the  eggs  have  been  laid  and  hatched.  (J.. 
J,  P.,  xviii.  47.)  There  is  little  or  no  difference  in  their  quality.*  Another  and 
much  inferior  yariety  is  the  grcuaa  sylvestray  or  wild  cochineal,  consisting  partly  of 
very  small  separate  insects,  partly  of  roundish  or  oval  masses,  which  exhibit,  under 
the  microscope,  minute  and  apparently  new-born  insects,  enclosed  in  a  white  or  reddish 
cotton-like  substance.     It  is  scarcely  known  in  our  drug  market. 

Cochineal  has  a  faint  heavy  odor,  and  a  bitter  slightly  acidulous  taste.  Its  powder 
is  of  a  purplish  carmine  color,  tinging  the  saliva  intensely  red.  According  to  Pelle- 
tier  and  Caventou,  it  consists  of  a  peculiar  coloring  principle,  a  peculiar  animal  matter 
constituting  the  skeleton  of  the  insect,  stearin,  olein,  an  odorous  fatty  acid,  and  various 
saltSu  Tyrosin,  a  crystallizable  animal  principle,  has  been  found  by  De  la  Hue. 
{GmeUny  xiii.  358.)  It  was  also  analyzed  by  John,  who  called  the  coloring  principle 
cochinUin,  It  is,  however,  universally  known  now  as  carminic  acid,  and  has  the 
composition  C^H^O^^.  HIasiwetz  and  Grabowski  (  Ann.  Chem.  und.  Ph.,  1 41 ,  p.  329 ) 
have  shown  that  it  is  a  glucoside,  and  is  decomposed  by  boiling  with  diluted  sulphuric 
acid  into  a  non-fermentable  sugar  and  carmine  red,  C„H„Oy.  Carminic  acid  is  of  a 
brilliant  purple-red  color,  unalterable  in  dry  air,  is  decomposed  at  temperatures  over 
136^  G.  (276'8^  F.),  is  very  soluble  in  water,  soluble  in  cold,  and  more  so  in  boiling 
alcohol,  insoluble  in  ether,  and  without  nitrogen.  It  is  obtained  by  macerating 
cochineal  in  ether,  and  treating  the  residue  with  successive  portions  of  boiling  alco- 
hol, whicb  on  cooling  deposits  a  part  of  the  carminic  acid,  and  yields  the  remainder 
by  ^ntaneous  evaporation.  It  may  be  freed  from  a  small  proportion  of  adhering 
fatty  matter  by  dissolving  it  in  alcohol  of  40°  Baum(5,  and  then  adding  an  equal 
quantity  of  ether.  The  pure  carminic  add  is  deposited  in  the  course  of  a  few  days. 
rrof.  Liebermann  found  that  the  coating  of  the  silver  cochineal  oonsbted  of  a 
peculiar  wax,  which  he  named  coccerin,  ^^ioC^n^ei^t^ )  ^^^  ^  soluble  in  benzol, 
but  nearly  insoluble  in  ether.  (P.  J,  Tr.,  1886,  p.  186 ;  from  Berichte.)  The 
watery  infusion  of  cochineal  b  of  a  violet-crimson  color,  which  is  brightened  by 
the  adds  and  deepened  by  the  alkalies.  The  coloring  matter  is  readily  precipi- 
tated. The  salts  of  zinc,  bismuth,  and  nickel  produce  a  lilac  precipitate,  and  those 
of  iron  a  dark  purple  approaching  to  black.  The  salts  of  tin,  especially  the  nitrate 
and  chloride,  precipitate  the  coloring  matter  of  a  brilliant  scarlet,  and  form  the 
ImsIb  of  those  splendid  scarlet  and  crimson  dyes,  which  have  rendered  cochineal  so 
raluable  in  the  arts.     With  alumina  the  coloring  matter  forms  the  pigment  called 

*  Cake  etkekineal  ii  the  name  gi?en  to  a  yariety  of  the  drag,  prodaoed  in  the  Argentine  Repoblic. 
A  speoimen,  examined  by  Dr.  Stark,  wns  in  fiat  oakes  about  a  quarter  of  an  inch  thick,  and, 
mider  Uie  mieroeoope.  wae  seen  to  oonsist  ebiefly  of  the  eoehineal  inaeet,  mixed  with  imall  por* 
ticni  of  the  tbome  and  epidermis  of  the  caotoB,  in  oonBeqnenoe  of  careloM  gathering.  It  is  inferior 
Jot  dyeing  pnipoeei  to  the  ordinary  variety.  (P.  J,  Tr.,  xiv.  846.) 
31 
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lake.  The  finest  lakes  are  obtained  by  mixing  the  decoction  of  cochineal  with 
fVeshly  prepared  gelatinous  alumina.  The  pigment  called  carmine  \a  the  coloiiog 
matter  of  cochineal  precipitated  from  the  decoction  by  acids,  the  salts  of  tin,  etc.,  or 
by  animal  gelatin,  and  when  properly  made  b  of  the  most  intense  and  brilliant  scariei 
if.  J.  Hess  proved  that  if  fatty  matters  found  in  cochineal  were  removed  by  treatment 
with  alcohol,  a  much  more  bnlliant  carmine  could  be  produced.  He  found  in  Guate- 
mala cochineal  17  per  cent,  of  a  crystalline  stearopten,  in  Java  cochineal  7  percent, 
and  in  Canary  cochineal  18  per  cent.  (Dingier,  P.  J.  IV.,  235,  88 ;  N.  R.,  1880,  p. 
338.)  The  degree  of  coloring  power  in  cochineal  may  be  approximately  measured 
by  the  decolorizing  effect  produced  by  solution  of  permanganate  of  potassium.  Fof 
a  method  of  applying  this  process,  the  reader  is  referred  to  a  paper  by  J.  M.  Merrick, 
of  Boston,  in  A.  J.  P.,  1871,  p.  263;  from  Amer.  Chem.  (April,  1871). 

Cochineal  has  been  adulterated  by  causing  certain  heavy  substances,  such  as  pow- 
dered talc,  carbonate  of  lead,  and  sulphate  of  barium,  by  shaking  in  a  bag  or  other- 
wise, to  adhere,  by  means  of  some  glutinous  material,  to  the  suiface  of  the  inseeta, 
and  thus  increase  their  weight  Cochineal  yields  1*5  per  cent,  of  ashes.  Five  speci- 
mens of  the  drug  have  been  examined,  which  left  in  their  ashes  respectively  8,  12, 
16, 18,  and  25  per  cent  of  the  salt  of  baryta.  (A.  J.  P.,  1870,  p.  220.)  The  fraud 
may  be  detected  by  the  absence,  under  the  miorosc<)pe,  of  a  woolly  appearance,  which 
characterises  the  white  powder  upon  the  surface  of  the  unadulterated  insect  Metallic 
lead,  which  is  said  frequently  to  exist  in  fine  particles  in  the  artificial  coatiug,  may 
be  discovered  by  powdering  the  cochineal,  and  suspending  it  in  water,  when  the  metal 
will  remain  behind.  Grains  of  a  substance  artificially  prepared  to  imitate  the  dried 
insect  have  been  mixed  with  the  genuine  in  France.  A  close  inspection  will  serve 
to  detect  the  difference.  (Joum.  de  Pharm.^  3e  s4r.,  ix.  1 10.)  Vermilion  and  chrome- 
red  (dichromate  of  lead)  are  said  also  to  have  been  largely  used  in  the  adulteration 
of  carmine,  to  the  extent  sometimes  of  60  or  even  70  per  cent  (P.  J.  TV.,  1860, 
p.  547.)  There  can  be  no  difficulty  in  detecting  them  by  the  appropriate  tests. 
Starch  has  been  used,  according  to  Prof.  Maisoh,  for  the  same  purpose  in  the  United 
States,  and  in  one  specimen  he  found  57*14  per  cent  (^A.  J.  P.,  xxxiii.  18.) 

The  importations  of  cochineal  are  diminishing,  owing  to  the  gradual  replaoement 
of  this  dye  by  the  newer  azo  colors.  The  annual  importations  for  1884,  '85,  '86, 
and  '87  were  681 ,996  lbs.,  783,382  lbs.,  665,779  lbs.,  and  492,304  lbs.,  respectively, 
against  more  than  twice  as  much  ten  years  ago. 

Hedical  Properties,  etc.  Cochineal  is  supposed  by  some  to  possess  anodyne  prop> 
erties,  and  has  been  highly  recommended  in  hooping-cough  and  neuralgic  affectiona, 
but  is  probably  useless.  In  pharmacy  it  is  employed  to  color  tinctures  and  oint- 
ments. To  infants  with  hooping-cough,  cochineal  in  substance  is  given  in  the  dose 
of  about  one-third  of  a  grain  (0*02  Gm.)  three  times  a  day.  The  dose  of  a  tino- 
ture,  prepared  by  macerating  one  part  of  the  medicine  in  eight  parts  of  diluted 
alcohol,  is  for  an  adult  from  twenty  to  thirty  drops  (1*25-1*9  C.c),  twice  a  day.  In 
neuralgic  paroxysms,  Sauter  gave  half  a  tablespoonful  (7*5  Co.),  with  the  asserted 
effect  of  curing  the  disease. 

Off.  Prq>.  Tincture  Cardamomi  Composita. 

Off.  P^.  Br,  Tincture  Cardamomi  Composita ;  Tincture  Cinchonss  Compceitm; 
Tincture  CoccL 

CODEINA.  U.  8.,  Br.    Cbdeine.   [Cbdrfa.] 

Cia  Hu  NOt.  Hs  O  ;  317.  (OO-Df  i'N^.)  Cw  Hn  NO^  2H0 ;  SIT. 

''An  alkaloid  prepared  from  Opium."  U.S.  ''An  alkaloid  contained  in  opium."  ^Br. 

Godeinnm,  P.O.;  Codeine,  Fr.;  Godein,  0. 

Codeine  was  discovered  in  1832  by  Robiquet  in  the  hydrochlorete  of  morphine 
prepared  according  to  the  process  of  Gregory.  It  exists  in  opium  combined  like 
morphine  with  meconic  acid,  and  is  extracted  along  with  that  alkaloid  in  the  prepa- 
retion  of  the  hydrochlorete.  (See  Morphina.')  When  the  solution  of  the  mixed 
hydrochloretes  of  morphine  and  codeine  is  treated  with  ammonia,  the  former  alkalcad 
is  precipitated,  and  the  codeine,  remaining  in  solution,  may  be  obtained  by 
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ntioD  and  crystallisatioii.  It  may  be  purified  by  treating  the  crystals  with  hot 
ether,  which  diasolTes  them,  and  yields  the  codeiDo  in  colorless  crystals  on  spon- 
taDeom  evaporation.  Codeine  is  the  methyl  derivative  of  morphine,  as  shown  in 
the  formula  C,,H^(OH,)NO,.  It  may  be  formed  artificially  from  morphine  by 
treating  this  latter  sacoessively  with  methyl  iodide  and  fixed  alkali.  (Grimauz,  1881, 
Jour,  extern.  Soc.,  44,  358.)  Codeine  occurs  in  "  white,  or  yellowish-white,  more  or 
less  translucent,  rhombic  prisms,  somewhat  efflorescent  in  warm  air,  odorless,  having 
a  slightly  bitter  taste  and  an  alkaline  reaction.     Soluble  in  80  parts  of  water  at  15^ 

C.  (59^  P.)  and  in  17  parts  of  boiling  water;  very  soluble  in  alcohol  and  in  chloro- 
form ;  also  soluble  in  6  parts  of  ether  and  in  10  parts  of  bensol,  but  almost  insoluble 
in  benun.  When  heated  to  120"^  C.  (248""  F.),  Codeine  loses  its  water  of  crystal- 
loation.  At  about  IdO''  C.  (302''  F.)  it  melts,  and,  on  ignition,  it  is  completely 
dissipated.  Codeine  is  dissolved  by  sulphuric  acid  containing  1  per  cent,  of  molyb* 
date  of  sodium,  to  a  liquid  having,  at  first,  a  dirty  green  color,  which,  after  a  while, 
becomes  pure  blue  and  gradually  ikdes,  within  a  few  hours,  to  pale  yellow.  On  dis- 
solving Codeine  in  sulphuric  acid,  a  colorless  liquid  results,  which,  on  the  addition 
of  a  trace  of  ferric  chloride,  and  gentle  warming,  becomes  deep  blue.  An  aqueous 
solution  of  Codeine,  added  to  test-solution  of  mercuric  chloride,  should  produce  no 
precipitate ;  and  if  Codeine  be  added  to  nitric  acid  of  sp.  gr.  1*200,  it  will  dissolve  to 
a  yellow  liquid  which  should  not  become  red  (difference  from  and  abs.  of  morphine).** 

D,  S.  When  added  in  excess  to  boiling  water,  the  undissolved  portion  melts  and 
sinks  to  the  bottom,  having  the  appearance  of  an  oil.  It  may  be  separated  from 
morphine  by  a  solution  of  potassa  or  soda,  which  dissolves  the  morphine,  and  leaves 
the  codeine.  It  has  an  alkaline  reaction  on  test-paper,  and  combines  with  acids  to 
form  salts,  some  of  which  are  crystalliaable,  particularly  the  nitrate.  Its  capacity 
of  saturation  is  almost  identical  with  that  of  morphine.  According  to  Robiquet, 
1  part  of  hydrochloric  acid  is  saturated  by  7*837  of  codeine,  and  by  7*88  of  mor- 
phine. It  is  distinguishable,  however  from  the  latter  principle  by  the  different 
form  of  its  crystals,  which  are  octohedral,  by  its  solubility  in  boiling  ether,  greater 
solubility  in  water,  and  insolubility  in  alkaline  solutions,  and  by  not  assuming  a  red 
color  with  nitric  acid,  or  a  blue  one  with  ferric  salts.  Tincture  of  galls  precipitates 
from  its  solutions  a  tannate  of  codeine.  Crystallized  from  a  watery  solution,  it  con- 
tains about  6  per  cent,  of  water,  which  is  driven  off  at  lOO''  C.  (212""  F.).  The 
erystals  obtained  from  a  solution  in  ether  contain  no  water. 

Kedioal  Properties.  It  is  probable  that  pure  codeine  is  a  very  feeble  alkaloid, 
tolerated  by  the  human  system  in  very  large  doses.  On  the  other  hand,  cases  of  severe 
poisoning  have  been  published,  and  experimenters  have  claimed  for  it  a  very  power- 
ful infiuenoe  upon  the  lower  animals.  As  late  as  1874,  Dr.  Myrtle  reported  the 
instance  of  a  man  who  was  almost  killed  by  four  grains  of  codeine,  prepared  by 
Messrs.  Smith,  of  Edinburgh.  {Br,  Med,  Joum,y  1874,  i.  478.)  The  symptoms 
were  first  vascular  excitement  and  exhilaration,  then  depression,  with  great  anxiety, 
nausea  and  vomiting,  cold  pale,  moist  skin,  slight  contraction  of  the  pupil,  and  de- 
lirious sleeplessness.  On  tne  other  hand.  Dr.  8.  Weir  Mitchell  took  five  grains  of 
oodeine  without  effect,  save  some  nausea,  slight  giddiness,  and  cerebral  heaviness, 
and  a  trifling  acceleration  of  the  pulse ;  whilst  we  have  given  codeine  prepared  by 
Powers  ft  Weightman,  of  Philadelphia,  in  doses  of  eight  grains  a  day  without  distinct 
effect  It  is  very  evident  that  commercial  codeine  has  been  and  probably  still  is  of 
varying  composition,  and  the  results  frequently  obtained  have  been  produced  by  co- 
herent alkaloids.  Mr.  Wm.  Weightman  informs  us  that  nearly  the  whole  product  of 
their  laboratory  goes  to  France,  where  it  appears  to  be  largely  used  as  a  calmative 
drug,  free  from  many  of  the  objections  to  opium,  but  in  no  way  comparing  with  it 
in  power.  Within  the  last  year  or  two  it  has  been  highly  lauded  in  the  treatment 
of  diabetes  mellitus,  and  cases  of  recovery  under  its  use  reported.  In  the  grave 
form  of  this  disorder  we  have  seen  it  fail  to  exert  any  perceptible  influence,  but  the 
evidence  is  sufficient  to  demand  a  fair  trial  of  the  remedy  in  any  individual  case. 
On  account  of  its  frequent  contamination,  care  should  be  exercised  as  to  the  com 
mendng  dose,  but  no  effect  at  all  is  to  be  expected  from  less  than  one  grain  (0*06 
Om.),  and  this  dose  may  be  rapidly  increased  until  some  symptoms  are  produced 
It  may  be  given  in  pill  or  in  syrupy  solution. 
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COLCHICI  RADIX.  U.  3.     QMwum  Root. 

(OOl/^Hf-O!  SA'DiX— k5I'ki.si.) 

**  The  Oonn  of  Oolchionm  autumnale.  Linn^.  (Nai,  Ord.  Melanthaeefls.)'*  U,  S. 
''  The  fresh  oorm  of  Colchicam  aatumnale,  ooUeded  aboat  the  end  of  Jane  or  be- 
ginniDg  of  July ;  and  the  same  stripped  of  its  ooats,  sliced  tniDsyerselj,  and  dried 
at  a  temperature  not  exceeding  150°  F.  (65^*5  C.)-"  ^' 

Colohioi  Oormnif  Br,;  Colchionm  Corm ;  Bulbiu  s.  Tuber  Oalchioi ;  Meadow-Safron  Root, 
Bttlbe  de  Colchique,  dp  Safran  b&tftnl«  Fr,/  ZeitiwenknoUeB,  O. 

COLCHICI  SEMEN.  U.  8.     (hhhmm  Seed. 

(oOl'£ih}c!  sridfiK— korki-8i.) 

*'  The  seed  of  Colchicam  automnale.  Linn^.  (NioU.  Ord,  MelanthaoeiB.)*'  Ui  & 
*^  The  seeds  of  Colchicum  antamnale,  Zinn.,  collected  wheo  fully  ripe,  which  is 
commonly  about  the  end  of  July  or  beginning  of  August ;  and  careftdly  dried."  Br, 

Colohioi  8omina»  Br,;  Colohicum  Seeds ;  Semen  Colohiei,  P.O.;  Semenoes  de  ColoUque,  Gol- 
chique,  Fr.;  Zeitlose,  Herbsi-Zeitlose,  ZeitloBensamen,  G.;  Colobico,  /f.,  Sp. 

Gen.  Ch.  A  ipathe.  Corolla  six-parted,  with  a  tube  proceeding  directly  from  the 
root.     Gcxp^ides  three,  connected,  inflated.  WiUd. 

Colchicum  autumnale.  Willd.  Sp,  Plant  ii.  272 ;  Woodv.  Med.  -8o«.  p.  759,  t.  258. 
This  species  of  Colchicum,  often  called  meadow-taffron,  is  a  perennial  bulbous  plant, 
the  leaves  of  which  appear  in  spring,  and  the  flowers  in  autumn.  Its  maoner  of 
growth  is  peculiar,  and  deserves  notice  as  connected  in  some  measure  with  its  medici- 
nal efficacy.  In  the  latter  part  of  summer,  a  new  bulb,  or  eormus  as  the  part  is  now 
called,  begins  to  form  at  the  lateral  inferior  portion  of  the  old  one,  which  receives 
the  young  offshoot  in  its  bosom,  and  embraces  it  half  round.  The  new  plaot  sends 
out  fibres  from  its  base,  and  is  furnished  with  a  radical  spathe,  which  is  cylindrical, 
tubular,  cloven  at  top  on  one  side,  and  half  underground.  In  September,  from  two 
to  six  flowers,  of  a  lilac  or  pale-purple  color,  emerge  from  the  spathe,  unaccompanied 
with  leaves.  The  corolla  consists  of  a  tube  five  inches  long,  concealed  for  two-thirds 
of  its  length  in  the  ground,  and  of  a  limb  divided  into  six  segments.  The  flowers 
perish  by  the  end  of  October,  and  the  rudiments  of  the  fruit  remain  under  ground 
till  the  following  spring,  when  they  rise  upon  a  stem  above  the  surface,  in  the  form 
of  a  thrco-lobed,  three-celled  capsule.  The  leaves  of  the  new  plant  appear  at  the 
same  time ;  so  that  in  fact  they  follow  the  flower  instead  of  preceding  it,  as  might 
be  inferred  from  the  order  of  the  seasons  in  which  they  respectively  show  themaelTes. 
The  leaves  are  radical,  spear-shaped,  erect,  numerous,  about  five  inches  long,  and  one 
inch  broad  at  the  base.  In  the  mean  time,  the  new  bulb  has  been  increasing  at  the 
expense  of  the  old  one,  which,  having  performed  its  appointed  office,  perishes ;  while 
the  former,  after  attaining  its  full  growth,  sends  forth  shoots,  and  in  its  turn  decays. 
The  old  bulb,  in  its  second  spring,  and  a  little  before  it  perishes,  sometimes  puts  forth 
one  or  more  small  bulbs,  which  are  the  sources  of  new  plants. 

(7.  autumnale  is  a  native  of  the  temperate  parts  of  Europe  and  of  Northern  Afrioa, 
growing  in  moist  pastures  and  meadows.  Attempts  have  been  made  to  introdooe 
its  culture  into  this  country,  but  with  no  great  suooess;  though  small  quantities  of 
the  bulb,  of  apparently  good  quality,  have  been  brought  into  the  market.  The  flowers 
possess  virtues  similar  to  the  bulb  and  seeds. 

CoLOHiGi  Radix.  The  medicinal  virtue  of  the  bulb  depends  much  upon  the  sea* 
son  at  which  it  is  collected.  Early  in  the  spring,  it  is  too  young  to  have  fully  de- 
veloped its  peculiar  properties ;  and,  late  in  the  fall,  it  has  become  exhausted  1:^  the 
nourishment  aflbrded  to  the  new  plant  The  proper  period  for  its  eolleotioo  is  fi^>a 
the  early  part  of  June,  when  it  has  usually  attained  perfection,  to  the  middle  of 
August,  when  the  ofiset  appears.*  It  may  be  owing,  in  part,  to  this  inequality  at 
different  seasons,  that  entirely  opposite  reports  have  been  given  of  its  powers.  Krapf 
ate  whole  bulbs  without  inconvenience ;  Haller  found  the  bulbs  entirdy  void  of  taste 

*  Dr.  Chrietison,  however,  hM  foand  the  roots  oolleoted  in  April  to  be  more  Utter  than  ihoee 
gathered  in  July,  and  eoqjectares  that  the  oommon  opiiUon  of  their  raperior  effioaqj  at  the  latter 
season  may  not  be  well  founded.  Prof.  Schroff  states,  as  the  result  oi  his  obsenratioa,  that  the 
aatomn  root  is  muoh  stronger  than  that  dug  in  sommer.  (See  A.  J.  P.,  xzix.  824.) 
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and  acrimoDy ;  and  we  are  told  that  in  Carniola  tbe  peasants  nse  it  as  food  with 
impuuitj  in  the  aatnmn.  On  the  other  hand,  there  can  he  no  douht  of  its  highly 
irritating  and  poisonous  nature,  when  fully  deyeloped,  under  ordinary  circumstances. 
Perhaps  soil  and  climate  may  have  some  influence  in  modifying  its  character. 

The  bulb  is  often  used  in  the  fresh  state  in  the  countries  where  it  grows ;  as  it  is 
apt  to  be  injured  in  drying,  unless  the  process  is  carefully  conducted.  The  usual  pUn 
is  to  cut  the  bulb,  as  soon  after  it  has  been  dug  up  as  possible,  into  thin  transverse 
slices,  which  are  spread  out  separately  upon  paper  or  perforated  trays,  and  dried  with 
a  moderate  heat  The  reason  for  drying  it  quickly,  after  removal  from  the  ground, 
is  that  it  otherwise  begins  to  vegetate,  and  a  change  in  its  chemical  nature  takes 
place ;  and  such  is  its  retentiveness  of  life,  that,  if  not  cut  in  slices,  it  is  liable  to 
UBdergo  a  partial  vegetation  even  during  the  diying  process.  Dr.  Houlton  reoom- 
mends  that  the  bulb  be  stripped  of  its  dry  coating,  carefully  deprived  of  the 
bad  or  young  bulb,  and  then  dried  whole.  It  is  owing  to  the  high  vitality  of  the 
bud  that,  the  bulb  is  so  apt  to  v^tate.  During  desiccation  there  is  great  loss  of 
weight,  70  per  cent,  being  the  average  for  a  number  of  years  in  the  laboratory  of 
MessfR.  Allen  &  Hanburys,  in  London. 

Properties.  The  recent  bulb  or  oormus  of  C  autumnale  resembles  that  of  the 
tulip  in  shape  and  size,  and  is  covered  with  a  brown  membranous  coat.  Internally 
it  is  solid,  white  and  fleshy,  and,  when  cut  transversely,  yields,  if  mature,  an  acrid 
milky  juice.  There  is  often  a  small  lateral  projection  from  its  base,  which  is  the 
bud  for  the  development  of  a  new  plant :  this  bud  is  frequently  broken  off  in  drying. 
When  dried,  and  deprived  of  its  external  membranous  covering,  the  conn  is  of  an 
ash-brown  color,  convex  on  one  side,  and  somewhat  flattened  on  the  other,  where  it 
is  marked  by  a  deep  groove,  extending  from  the  base  to  the  summit.  As  found  in 
our  shops  it  is  always  in  the  dried  state,  sometimes  in  segments  made  by  vertical  sec- 
tions of  the  bulb,  but  generally  in  transverse  curcular  slices,  about  the  eighth  or  tenth 
of  an  inch  in  thickness,  with  a  notch  at  one  part  of  their  circumference.  ^'  About 
one  inch  (25  mm.)  long,  ovoid,  flattish  and  with  a  groove  on  one  side ;  externally 
brownbh  and  wrinkled ;  internally  white  and  solid ;  often  in  transverse  slices,  reni- 
form  in  shape,  and  breaking  with  a  short,  mealy  fracture;  inodorous;  taste  sweetish, 
bitter  and  acrid.  Colchicum  root  which  is  very  dark  colored  internally,  or  breaks 
with  a  homy  fracture,  should  be  rejected.'*  U,  S.  The  cut  surface  is  white,  and  of 
an  amylaoeous  aspect.  Examined  with  the  microscope,  the  corm  is  seen  to  be  com- 
posed of  huge  irregular  cells,  full  of  ovoid,  angular,  sometimes  compound,  starch 
grains,  and  interspersed  with  spiral  vessels  in  vascular  bundles.  The  odor  of  the 
reeent  bulb  is  said  to  be  hircine.  It  is  diminished  but  not  lost  by  drying.  The  taste 
is  bitter,  hot,  and  acrid.  The  active  principle  is  an  alkaloid,  Cclchievney  the  chemi- 
cal history  of  which  we  give  in  full  in  a  foot-note  below.*    Wine  and  vinegar  extract 

*  The  alkaloid  of  oolebicsm  has  been  a  snbjeot  of  some  eODtroveray.  Aooording  to  Geiger  and 
Hesse,  to  whom  has  been  ascribed  the  credit  of  determining  its  preoise  natnre,  colchicine  (colehicia) 
is  erjstallisabte,  and  has  a  very  bitter  and  sharp  taste,  hat  is  aestitate  of  the  extreme  acrimony  of 
TOTatrine,  and  does  not,  lilte  that  principle,  excite  violent  sneeiing  when  applied  to  the  nostrils.  It 
differs  also  in  being  more  soluble  in  water,  and  less  poisonous.  To  a  kitten  eight  weeks  old,  one- 
tenth  of  a  grain  was  given  dissolved  in  dilate  alcohol.  Violent  purging  and  vomiting  were  pro* 
dneed,  with  i^parentlj  severe  pain  and  convulsions,  and  the  animal  died  at  the  end  of  twelve  hours. 
The  stomaeh  and  bowels  were  round  violently  inflamed,  with  effusion  of  blood  through  their  whole 
extent.  A  kitten  somewhat  younger  was  destroyed  in  ten  minutes  by  only  the  twentieth  of  a  grain 
of  veratrine ;  and,  on  examination  after  death,  marks  of  inflammation  were  found  only  in  the  upper 
part  of  the  oesophagus.    The  alkaloid  was  obtained  from  the  seeds  by  a  process  similar  to  that  em- 

Sloyed  in  the  preparation  of  hyoscyamine  from  hyosoyamus.  (See  HyoMcyawuM.)  A  simpler  process 
( to  digest  the  seeds  of  meadow-saffron  in  boiling  alcohol,  precipitate  with  magnesia,  treat  toe  pie- 
oi^tated  matter  with  boiling  alcohol,  and  finally  filter  and  evaporate. 

The  nature  of  the  active  principle  of  colchicum  subsequently  engaged  the  attention  of  L.  Ol>er- 
Hn.  Upon  repeating  the  process  of  Geiger  and  Hesse,  he  was  unable  to  obtain  a  crystallizeble 
prodnet,  and  came  to  the  conclusion  that  the  substance  obtained  by  them  was  complex.  By  acidi- 
fying its  watery  solution  by  sulphuric  or  hydrochloric  acid,  and  concentrating  until  the  liquid  l>e- 
eame  intensely  yellow,  he  obtained,  upon  the  addition  of  water,  a  yellowish  white  precipitate,  which, 
wfcen  well  washed  and  freed  from  eoloring  matter,  dissolved  readily  in  alcohol  or  ether,  and  crys- 
tallised with  facility.  The  crystalline  product  thus  obtained  he  proposed  to  call  eolehieeine.  It  is 
»  seutral  substance,  contains  no  acid,  crystallises  in  pearly  lameliss,  is  almost  insoluble  in  cold  water, 
to  which,  however,  it  imparts  a  slight  bitterness,  is  more  soluble  in  boiling  water,  and  readily  dis- 
solves in  alcohol,  ether,  methylic  alcohol,  and  chloroform.    It  is  dissolved  by  concentrated  sul- 
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all  the  Yirtaes  of  the  bulb.  Dr.  A.  T.  Thomson  states  that  the  milky  jaice  of  fresh 
colchicum  produces  a  fine  blue  color,  if  rubbed  with  the  tincture  of  gnaiac,  and  that 
the  same  effect  is  obtained  from  an  acetic  solution  of  the  dried  bulb.    He  eoondas 

pburio,  bjdroohlorio,  and  nitric  acids,  becoming  yellow,  by  acetic  add  without  change  of  color, 
and  by  ammonia  and  potassa.  It  is  not  altered  or  precipitated  by  acetate  or  subacetate  of  lead, 
nitrate  of  silver,  mercuric  chloride,  or  infusion  of  galls,  but  is  rendered  green  by  sesqulchkyride  of 
iron.  It  was  found  to  be  very  poisonous  to  rabbits,  killing  an  animal  in  12  hours  m  thedoaeof 
about  one-seventh  of  a  grain,  and  in  a  few  minutes  in  five  timee  that  quantity.  (Compteg-Beudtu, 
Dec.  1856,  p.  1199.) 

Subsequently  Mr.  J.  E.  Carter,  of  Philadelphia^  has  made  some  experiments  which  appear  to 
invalidate  the  conclasions  of  Oberlin  as  to  the  nature  of  colchicine,  and  to  confirm  the  previoas 
opinion  of  its  alkaloid  character.  Mr.  Carter  used  the  bulb,  instead  of  the  seeds,  which  nad  pre- 
viously in  general  been  made  the  subject  of  experiment.  He  employed  two  processes  for  the  extrac- 
tion- of  the  alkaloid,  bat  found  the  following  most  productive.  The  dried  and  powdered  bulb  was 
exhausted  by  iJcohol  of  0*835  by  means  of  percolation ;  the  tincture  thus  obtained  was  evaporatsd 
to  the  consistence  of  syrup ;  water  acidulated  with  acetic  acid  was  added,  and  the  liquor,  after  fil> 
tration,  was  nearly  neutralized  with  ammooia.  and  then  precipitated  by  solution  of  tannic  acid; 
the  precipitated  tannate,  after  being  well  washed,  was  ruboed  with  five  times  its  weighs  of  freshly 
prepared  hydrated  oxide  of  lead,  small  quantities  of  alcohol  being  added  from  time  to  time  daring 
the  trituration ;  the  whole  was  then  filtered,  and  the  filtered  liquid  evaporated  at  a  gentle  heat. 
Twenty  grains  were  thus  obtained  from  three  pounds  of  the  dried  root.  Thus  obtained,  colchici$u 
was  yellowish  in  mass,  nearly  white  in  powder,  inodorous,  bitter  without  being  acrid,  not  stemiit*- 
tory,  soluble  in  water  hot  or  cold,  still  more  so  in  dilute  acids  and  alkaline  solutions,  very  soluble 
in  alcohol  and  chloroform,  sparingly  so  in  pure  ether,  and  insoluble  in  bensol.  Mr.  Carter  did  not 
succeed  in  crystallising  it.  It  was  alkaline  to  test-paper,  neutralised  the  acids,  and  with  sulphuric 
acid  formed  a  crystallizable  salt.  The  most  delicate  test  appeared  to  be  that  of  sulphuric  aod  and 
nitre.  A  piece  of  nitre,  added  to  its  solution  in  sulphuric  acid,  produced  a  beautiful  blue  color, 
changing  to  green,  dark  brown  or  purple,  and  finally  reddish  yellow.  (For  a  further  aeconnt  «f 
Mr.  Carter's  experiments,  see  A.  J.  P.,  1858,  p.  209.) 

Since  Mr.  Carter's  experiments,  others  have  engaged  in  the  same  inquiry.  Lndwig  confirms  Uie 
statements  of  Oberlin.  Hubler,  operating  on  the  unbruised  seeds  by  a  process  similar  to  that  of  Mr. 
Carter  with  the  cbrmus,  for  the  details  of  which  we  refer  to  A,  J.  P.  (1866,  p.  105),  obtained  an 
amorphous  substance,  soluble  without  residue  in  water  and  in  alcohol,  of  an  odor  like  that  of 
hay,  and  very  bitter.  It  had  no  effect  on  test-paper;  its  solution  was  precipitated  yellow  by  chlo- 
ride of  gold,  and  white  by  corrosive  sublimate;  mineral  acids  and  alkalies  turned  it  yellow;  at  140^ 
C.  (284°  F.)  it  melted,  with  no  other  observable  change  except  in  color,  which  became  brown;  and 
its  composition  was  represented  by  the  formula  CnUisNOft.  When  treated  with  acids  it  yielded 
crystallizable  bodies,  but  these,  instead  of  salts,  were  a  new  product,  isomeric  with  colchicine,  but  in 
character  resembling  if  not  identical  with  the  colchiceine  of  Oberlin,  which  is  therefore  a  result  of 
change  in  the  colchicine.    Both  these  sabstanoes  are  poisonous. 

Mr.  Carter's  statement  has  been  taWy  confirmed  by  Prof.  J.  M.  Maisoh,  who  made  a  very 
careful  examination  of  a  portion  of  the  colchicine  obtained  by  Mr.  Carter,  and  kept  as  a  speci- 
men, with  the  following  results.  It  was  an  amorphous  powder;  of  a  light  yellow  edtor,  a 
faint  odor,  and  intense  bitterness;  sparingly  soluble  in  ether,  and  readily  in  water  and  aleohoL 
The  aqueous  solution  was  slightly  turbid,  probably  from  the  decomposition  by  time  and  expceure 
of  a  portion  of  the  colchicine  into  resin  and  colchiceine.  Heated  on  platinum  foil,  it  melted,  and 
at  a  higher  temperature  took  fire,  and  burned  without  residue.  It  restored  the  blue  color  of  red- 
dened  litmus,  and  even  neutralised  sulphuric  acid  in  very  minute  proportion.  It  answ«red  to  ths 
best  tests  of  colchicine,  namely,  1,  the  effect  on  its  solution  of  both  acids  and  alkalies,  which  eaose 
it  to  assume  a  yellow  color,  and,  2,  the  violet  and  blue  color  produced  by  oxidising  agents  on  the 
dry  colchicine.  W&en  treated  first  with  concentrated  sulphuric  acid,  and  then  with  nitric  acid  or  a 
fragment  of  a  nitrate,  it  went  through  a  series  of  changes  of  color,  ending  in  yellow.  The  sama 
effect  resulted  from  sulphuric  acid  with  a  trace  of  ohromate  or  bichromate  of  potassium,  sesqid- 
chloride  of  iron,  or  binoxide  of  lead;  the  first  two  causing  a  green  color  with  the  solution,  through 
the  intermixture  of  their  yellowishness  with  the  blue  developed.  The  colchicine  also  answered  to 
the  following  tests  of  the  alkaloids,  giving  precipitates  with  lodohydrargyrate  of  potaasiam,  phoa- 
phomolybdio  acid,  and  tannic  acid. 

Hertel  (1881)  considers  that  ordinary  colchicine  contains  several  resinous  impurities  and  eolehi- 
ceines.  His  description  of  the  several  compounds  is  as  follows :  Oolckieine,  CifHisNOe,  if  colorlsss  or 
yellow,  soluble  in  water,  alcohol,  and  chloroform,  of  a  saffron-like  odor  and  bitter  tastejpredpitaied 
by  tannin,  slowly  decomposes  with  formation  of  ammonia;  OoUshieeine,  CnHnNOft  +  SHsO,  is  in  in- 
odorous white  crystals,  soluble  in  alcohol,  chloroform,  and  hot  water,  with  slight  add  reaetio& ;  on 
redissolving  in  water  the  colchicine  extracted  with  chloroform,  a  brown  resin  remains.  This 
CofchieoreaiHt  CuHeoNfOu,  is  amorphous,  soluble  In  chloroform  and  alcohol,  insoluble  In  ether. 
Acted  upon  with  mineral  acids,  it  decomposes  into  two  resins,  one  soluble  in  SO  to  40  per  eesit^ 
alcohol,  and  the  other,  Betaeolehiearenn,  Cs4H»NOio»  insoluble. 

Hondas  and  Zeisel  have  obtained  colchicine  in  a  crystalline  condition.  {Jour.  Ckem.  iSbe.,  ISM» 
p.  1055  \A,J,  P.f  1883,  p.  268.)  C.  J.  Bender,  on  the  other  hand,  doubts  the  genuineness  of  Hondo's 
crystals,  and  states  that  the  colchicine  as  obtained  by  Hertel,  Dragendorff,  and  himself  Is  asaor- 
phous.  {Amer,  Druy.,  1885,  p.  162.^ 

The  inference  Arom  these  expenments  is  that  the  active  principle  of*  oolohienm,  known  by  tko 
name  of  colchicine,  is  an  alkaloid,  but  that  Its  salts  in  solution,  on  being  kept,  or  evaporated*  espe- 
cially if  heat  is  used,  are  decomposed,  and  converted  Into  resin  and  oolohloeine,  the  latter  of  wldeb 
crystallizes;  and,  as  this  is  isomeric  with  colchicine,  the  probability  is  that  the  resin  has  the  sasne 
oomposition.    In  preparing  colchicum  pharmaceutically,  if  it  be  desired  to  retain  the  colehklB^ 
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the  appearance  of  this  color,  when  the  slices  are  mbbed  with  a  little  distilled  vinem 
and  tinctare  of  goaiac,  as  a  proof  that  the  drag  is  good  and  has  been  well  dried.  Dr. 
J.  M.  Madagan  has  shown  that  this  change  of  color  is  produced  with  the  albumen, 
which  is  not  affected  if  previoosly  coagulated ;  so  that  the  value  of  the  test  consists 
simply  in  proving  that  the  diying  has  not  been  effected  at  a  heat  above  180°,  or  the 
temperature  at  which  albumen  coagulates.  A  very  deep  or  large  notch  in  the  dr^ 
cumference  of  the  slices  is  considered  an  unfavorable  sign ;  as  it  indicates  that  the 
bulb  has  been  somewhat  exhausted  in  the  nourishment  of  the  offset.  The  decoc- 
tion  yields  a  deep  blue  precipitate  with  solution  of  iodine,  white  precipitates  with 
acetate  and  subaoetate  of  lead,  mercurous  nitrate,  and  nitrate  of  silver,  and  a  slight 
precipitate  with  tincture  of  galls.  The  value  of  colchicum  is  best  tested  by  its 
bitterness. 

Xedieal  Properties  and  TTses.  When  taken  internally  in  therapeutic  dose, 
colchicum  usually  produces  no  other  symptoms  than  intestinal  pains  and  loose- 
ness of  the  bowels.  In  some  rare  cases  it  is  said  to  give  rise  to  copious  diuresis 
or  diaphoresis  instead  of  purging.  When  larger  amounts  are  exhibited,  the 
purging  is  more  pronounced,  and  there  may  be  also  vomiting.  With  these  symp- 
toms there  may  be  some  depression,  which  seems  to  be  due  to  the  gastro-intes- 
cinal  irritation  rather  than  to  the  direct  action  of  the  poison.  In  an  overdose,  it 
may  produce  dangerous  and  even  fatal  effects.  Excessive  nausea  and  vomiting,  ab- 
dominal pains,  purging  and  tenesmus,  great  thirst,  sinking  of  the  pulse,  coldness 
of  the  extremities,  and  general  prostration,  with  occasional  symptoms  of  nervous 
derangement,  such  as  headache,  delirium,  and  stupor,  are  among  the  results  of  its 
poisonous  action.  A  peculiarity  of  its  influence  is  that  when  its  dose  is  increased 
beyond  a  certain  point  there  is  not  a  corresponding  increase  in  the  rapidity  of  the 
fatal  issue.  This  is  probably  because  it  kills  not  by  a  direct  influence  upon  the  heart 
or  nervous  system,  but  by  causing  gastro-enteritis.  On  post-mortem  examination 
the  alimentary  mucous  membrane  is  found  much  inflamed. 

Colchicum  was  well  known  to  the  ancients  as  a  poison,  and  is  said  to  have  been 
employed  by  them  as  a  remedy  in  gout  and  other  diseases.  Storck  revived  its  use 
among  the  modems.  He  gave  it  as  a  diuretic  and  expectorant  in  dropsy  and  hu- 
moral asthma ;  and  on  the  continent  of  Europe  it  acquired  considerable  reputation 
in  these  complaints;  but  the  uncertainty  of  its  operation  led  to  its  general  abandon- 
ment, and  it  had  fallen  into  almost  entire  neglect,  when  Dr.  Want,  of  London,  again 
brought  it  into  notice  by  attempting  to  prove  its  identity  with  the  active  ingredient 
of  the  eau  midicincde  cTHusson,  so  highly  celebrated  as  a  cure  for  gout.  In  James's 
Dispensatory,  printed  in  1747,  it  is  said  to  be  used  in  gout  as  an  external  application. 
The  chief  employment  of  the  meadow-saffron  is  at  present  in  the  treatment  of  gout 
and  rheumatism,  in  which  experience  has  abundantly  proved  it  to  be  a  highly  valu- 
able remedy.  We  have,  within  our  own  observation,  found  it  especially  useful  in 
these  affections,  when  of  a  shifting  or  neuralgic  character.  It  sometimes  produces 
relief  vrithout  obviously  affecting  the  system ;  but  it  is  more  efficient  when  it  evinces 
its  influence  upon  the  skin  or  alimentary  canal.  Professor  Chelius  states  that  it 
changes  the  chemical  constitution  of  the  urine  in  arthritic  patients,  producing  an 
evident  increase  of  the  uric  add.  Dr.  Madagan  has  found  it  greatly  to  increase 
the  proportion  both  of  urea  and  uric  add  in  the  urine,  and,  where  these  previ- 
ously existed  in  the  blood,  to  separate  them  from  it.  (Ed,  Monthly  Joum.  of  Med. 
ScL,  N.  S.,  V.  23.)  But  Graves  and  Gardner  affirm  that  the  urates  diminish  under 
its  influence,  and  in  a  very  careful  and  extended  research  Dr.  A.  B.  Gkrrod  found 
that  its  action  upon  the  uric  add  dimination  is  very  irregular  and  uncertain.  Dr. 
EUiotson  successfully  treated  a  case  of  prurigo  with  the  wine  of  colchicum,  given 

BBebmnged,  both  aeidf  and  alkallea  ihonld  be  avoided,  especially  when  heat  is  employed.  Of  the 
officinal  preparationB,  the  two  fluid  extracts  contain  the  colehici ne  as  in  nature;  the  acetic  extract 
has  a  portion  at  least  of  eolchioeine  in  its  composition.  In  the  wines*  when  kept,  the  colchicine 
probably  panes  pradnally  into  eolchioeine.  (A,  J.  P,,  18S7,  p.  07.)  But  it  has  not  been  proved 
that  these  latter  preparaUons  are  in  any  degree  less  eflJcaoious  remedially ;  and  in  the  absence  of 
aO  experience  to  the  contrary,  the  inference  is  that  eolchioeine  may  hare  all  the  powers  of  ool- 
shieine ;  for  the  acetic  extract,  and  the  wines  after  being  long  Icept,  have  often  been  used  in  prao- 
tise,  without  haTlng  been  found  less  effootnai  than  other  preparations  of  oolohicnm. 
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in  the  doee  of  half  a  drachm  (1*9  O.o.)  three  times  a  day,  and  oontinned  for  three 
weeks ;  and  it  has  been  found  usefnl  in  nrticaria  and  other  cutaneous  affectionB, 
probablj  of  a  gouty  nature.  At  rarious  times  colohicum  has  been  used  in  various 
diseases,  but  in  modem  practice  is  employed  almost  solely  in  gout  Even  in  rheuma- 
tism it  is  at  present  rarely  administered.  It  is  generally  given  in  the  state  of  vinous 
tincture  (see  Vinttm  Colchici  RadicU)  ;  but  there  are  various  other  officinal  pi«p- 
arations,  any  one  of  which  may  be  used  efficiently.  The  dose  of  the  dried  bulb  is 
from  two  to  eight  grains  (0*13--0*52  Qm.),  which  may  be  repeated  every  four  or  six 
hours  till  its  effects  are  obtained. 

GoLOHioi  Semen. — The  seeds  of  the  meadow-saffron  ripen  in  summer,  and  should 
be  collected  about  the  end  of  July  or  beginning  of  August.  They  never  arrive  at 
maturity  in  plants  cultivated  in  a  dry  soil,  or  in  confined  gardens.  (  WUUamg,')  They 
are  nearly  spherical,  about  the  eighth  of  an  inch  in  diameter,  of  a  reddish  brown 
color  externally,  white  within,  and  of  a  bitter  acrid  taste.  ^  Sub-globular,  about 
one-twelflh  of  an  inch  (2  mm.)  thick,  very  slightly  pointed  at  the  hilum ;  reddish- 
brown,  pitted,  internally  whitish;  very  hard  and  tough;  inodorous;  bitter  and 
somewhat  acrid."  U,  S.  They  are  chiefly  composed  of  a  gray  horny  albumen,  con- 
stituted of  very  thick-walled  cells,  and  surrounded  by  a  closely  adherent  testa.  The 
leafless  embiyo  is  very  small,  and  is  situated  close  to  the  sur&ce  opposite  the  stio- 
phiole.  Dr.  Williams,  of  Ipswich,  England,  first  brought  them  into  notice  in  1820 
as  superior  to  the  bulb.  Prof.  Schroff,  however,  has  found  that  their  activity  is 
inferior  to  that  of  the  dried  bulb,  dug  in  autumn  {A.  </.  P.,  xxix.  324) ;  and  re- 
cent studies  indicate  that  they  contain  only  a  very  small  percentage  of  alkaloid.  A 
wine,  fluid  extract,  and  tincture  of  the  seeds  are  directed  in  the  U.  S.  Pharmacopona. 
Their  dose  is  about  the  same  as  that  of  the  bulb. 

Off.  Prep,  of  the  Root.  Extraotum  Colchici  Aoeticum ;  Extractum  Colehid  Ba- 
dicis  Fluidum ;  Vinum  Colchici  Radicis. 

Off.  Prep,  of  (he  Corm,  Br,  Extractum  Colohid ;  Extractum  Colohid  Acetieum ; 
Vinum  Colchici. 

Off.  Prep,  of  the  Seed.  Extractum  Colchici  Seminis  Fluidum ;  Tinctura  Odchiei 
Beminis ;  Vinum  Colchici  Seminis. 

Off.  Prep,  of  the  Seede.  Br.  Tinctura  Colchici  Seminum. 

OOLLODIUM.  U.SyBr.     (hOodum. 

(CQL-LO'BJ-tJM.) 
^Collodion,  Fr./  Collodiom,  0. 

*'*  Pyroxylin,  four  parts  [or  half  an  ounce  av.]  ;  Stronger  Ether,  Beoenty  part^ 
[or  11  fluidounces  5  fluidrachms] ;  Alcohol,  twenty-six  parts  [or  3  flnidounces  7 
fluidrachms],  To  make  one  hundred  parts  [or  about  one  pint].  To  the  Pyroxylin, 
contained  in  a  tared  bottle,  add  the  Alcohol  and  let  it  stand  for  fifteen  minutes ; 
then  add  the  Ether,  and  shake  the  mixture  until  the  Pyroxylin  is  dissolved.  Cork 
the  bottle  well,  and  set  it  aside  until  the  liquid  has  become  dear.  Thai  decant  it  from 
any  sediment  which  may  have  formed,  and  transfer  it  to  bottles,  which  should  he  se- 
curely corked.   Keep  the  Collodion  in  a  cool  place,  remote  from  lights  or  fire."  Ui  & 

"  Take  of  Pyroxylin  one  ounce  [avoirdupois]  ;  Ether  thirty-six  Jhidotmces  [Im- 
perial measure] ;  Rectified  Spirit  twelve  fluidourhces  [Imp.  meas.].  Mix  the  Ether 
and  the  Spirit,  and  add  the  Pyroxylin.  Set  aside  for  a  few  days,  and,  should  there 
be  any  sediment,  decant  the  clear  solution.     Keep  it  in  a  well-corked  bottle.'*  Br. 

Collodion  is  a  solution  of  gun  cotton.  On  account  of  the  &oiltty  with  whidi 
ether  evaporates,  it  is  the  better  menstruum  for  remedial  purposes ;  but  g^n  cotton 
will  not  dissolve  in  that  liquid  when  quite  pure,  and  the  addition  of  a  little  alooliol 
is  necessary.  Formerly  the  U.  S.  Pharmacopoeia  directed  that  the  gun  cotton  be 
prepared  at  the  time  of  making  the  collodion,  giving  directions  for  the  purpose,  but 
at  the  revision  of  1870  the  process  of  the  British  iPharmaoopoeia  was  substantially 
adopted,  a  formula  for  the  preparation  of  pyroxylin  being  given  separately  in  the 
Pharmacopoeia.  The  present  formula  differs  very  slightly  from  that  of  1870,  con- 
taining a  little  more  pyroxylin  and  alcohol.  (See  Pifroxylif^.)  A  change  baa  been 
made,  however,  in  directing  the  collodion  to  be  decanted  from  the  sediment.  Id  tlM 
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Pbarm.  1870  &e  sediment  was  directed  to  be  re-incorporated  witb  the  clear  collo- 
dion, and  the  reenlt  was  the  making  of  a  tougher  film.  This  sediment  consists  of 
nndecompoeed  filaments  of  cotton,  and  these  become  partiallj  felted,  as  the  ethereal 
liquid  evaporates,  and  the  film  is  forming ;  this  direction  of  the  former  Pharma- 
copoeia was  usually  disregarded,  although  for  manj  purposes  the  cloudy  film  is  to 
be  preferred. 

Collodion  is  a  transparent,  colorless  liquid,  of  a  syrupy  consistence,  and  ethereal 
smell.  When  applied  to  a  dry  surface,  the  ether  quickly  evaporates,  and  a  transpar- 
ent film  is  left,  having  remarkable  adhesiveness  and  contractility.  On  account  of 
the  great  volatility  of  ether,  collodion  must  be  kept  in  bottles  well  stopped.  When 
insecurely  kept,  the  liquid  thickens  and  becomes  less  fit  for  the  use  of  the  surgeon. 
The  thickened  liquid  sometimes  contains  acicular  crystals,  as  was  first  observed  by 
Mr.  Higginson,  of  London,  and  afterwards  by  Prof.  Leidy,  of  this  city.  The 
addition  of  a  small  quantity  of  ether  will  generally  restore  the  collodion  to  its 
original  condition. 

Collodion  was  first  applied  to  the  purposes  of  surgery  by  Dr.  J.  Parker  Maynard,* 
of  Boston,  when  a  student  of  medicine,  in  January,  1847.  It  is  employed  for 
holding  together  the  edges  of  incised  wounds,  for  covering  ulcers  or  abraded  or  dis- 
eased surftioes,  chilblains,  chapped  nipples,  etc.,  with  an  impervious  film  not  acted 
upon  by  water,  and  for  encasing  parts  which  require  to  be  kept  without  relative  mo- 
tion. It  is  applied,  brushed  over  the  part,  or  by  means  of  strips  of  muslin.  In 
whatever  way  applied,  the  solvent  quickly  evaporates,  and  leaves  the  solid  adhesive 
material.  The  rigid  film  thus  formed  contracts  with  a  good  deal  of  force.  This 
property  adapts  collodion  for  certain  purposes,  such  as  drawing  together  the  edges 
of  wounds,  exciting  pressure  on  buboes,  etc.  When,  however,  the  surgeon  desires 
simply  to  protect  a  surface,  a  fiexible,  non-contracting  film  is  preferable,  and  the 
officinal  Collodion  flexile  should  be  used. 

Collodion  has  been  variously  medicated,  and  thus  made  the  vehicle  of  several  im- 

S^rtant  medicines  for  external  application.  Iodized  collodion  has  been  proposed  by 
r.  C.  Fleming,  for  the  purpose  of  obtaining  the  specific  effects  of  iodine  in  a  rapid 
manner,  especially  on  tumors.  It  is  made  by  dissolving  from  ten  to  twenty  grains 
of  iodine  in  a  fiuidounce  of  collodion.  M.  Aran  has  proposed  9^  ferruginous  collodion, 
made  of  equal  parts  of  collodion  and  tincture  of  chloride  of  iron,  as  a  remedy  in  ery- 
sipelas.f  A  caustic  collodion  may  be  prepared  by  dissolving  4  parts  of  corrosive 
sublimate  in  30  of  oollodion.  Dr.  Macke,  of  Sorau,  has  used  this  preparation  for 
destroying  nsevi  matemi.  The  eschar  formed  is  one  or  two  lines  in  thickness,  and 
separates  in  from  three  to  six  days,  leaving  but  a  trifiing  cicatrix.  (See  A,  J,  P., 
Hay,  1858,  for  formulas  in  which  collodion  is  made  the  vehicle  of  iodine,  bella- 
donna, sulphur,  etc.)  All  these  medicated  collodions  are  most  conveniently  applied 
by  means  of  a  camers-hair  brush.  Collodion  is  also  much  used  in  photography.]; 
Off.  Prtp,  Collodium  Flexile ;  Collodium  Stypticum. 
O/.  Prep.  Br.  Collodium  Flexile. 

*  Dr.  Msynard  recommended  the  following  formal^.  Take  of  snlphnrio  acid  of  sp.  gr.  1*850  two 
parts,  and  of  nitrio  acid  of  sp.  gr.  1*450  one  part.  Mix  them,  and,  naving  permitted  the  heat  to 
fail  to  about  100^  F.,  add  raw  cotton  to  sataration.  Let  it  macerate  for  one  or  two  hours ;  then  pour 
off  the  acidf,  wash  the  ootton  till  the  washings  oease  to  affect  litmus  paper,  and  dry  thoroughly. 
The  gummy  matter  thus  formed  is  now  to  be  dissoWed  in  ether  of  the  sp.  gr.  about  *750y  or  in  a 
mixture  of  three  parts  of  pure  ether  and  one  part  of  alcohol  of  95  per  cent.  Two  ounces  of  cotton 
will  make  about  a  pint  of  collodion.  ( Bo§t.  Med,  and  Surg,  Journ,,  1866,  p.  39.) 

t  Poffee^e  Styptte  Oollodion,  Collodion,  100  paru ;  Carlx>lic  acid,  10  parts;  Pure  tannin,  5  parts ; 
Benxoio  acid,  3  parts.  Agitate  till  thoroughly  mixed.  On  evaporation  it  leaTce  a  brown  pellicle^ 
adhering  strongly  to  tissues,  and  effecting  instant  coagulation  of  the  blood  and  albumen. 

Iodoform  Oollodion  is  made,  according  to  Molesehott,  by  dissolving  1  part  of  iodoform,  in  fine 
powder,  in  15  parts  of  flexible  collodion.  It  is  recommended  for  relieving  pain  caused  by  gout,  and 
lor  orchitis,  pericarditis,  etc. 

X  Silk  Collodion,  M.  Persos,  the  younger,  prepares  a  collodion  by  bringing  silk  to  the  eondi- 
tSoB  of  the  material  from  which  the  worm  spins  its  thread.  This  he  does  by  dissolving  it  in  a  solu- 
tion of  chloride  of  sine,  and  then  separating  the  solvent  by  means  of  dialysis.  The  chloride  passes 
through  the  parchment  of  a  dialyier,  leaving  the  silk  substance  in  a  soft  fibreless  state.  The  material 
thus  obtained  is  said  to  be  applicable  to  photographic  purposes.  Before  it  could  be  used  as  oollodion, 
ii  would  be  necessary  to  dissolve  it  in  a  volatile  liquid,  which  would  evaporate  spontaneously  on 
•pptieation  to  the  surface.  (See  A,  J,  P,,  1867,  p.  182.) 
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CX)LLODIUM  CUM  CANTHARIDE.  U.S.    OoUodionwUh 

Oaniharides.    {Cardkaiidal  Odlodixm.'] 

(OQL-LO'DI-tM  CttM  G^N-THXB'I-BJI.) 

Collodiam  Vefioaas,  Br,;  Blistering  Collodion  ;  Collodiam  Cantharidatam,  P.O.;  CoIIodiiim 
Oantharidale,  8.  Vesioana :  Collodion  v^sioant  (cantharid6),  Fr.f  Blasensiobendea  Collodimn,  O. 

"Cantharides,  in  No.  60  powder,  dxty  parts;*  Flexible  Collodion,  eighty  fiw 
parts  ;  Commercial  Chloroform,  a  sufficient  quantity.  Pack  the  powder  firmly  in  a 
cylindrical  percolator,  and  gradually  poar  Commercial  Chloroform  upon  it,  until  two 
hundred  and  fifty  (250)  parts  of  tincture  are  obtained,  or  until  the  CantharideB 
are  exhausted.  Recover,  by  distillation  on  a  water-bath,  about  tioo  hundred  (200) 
parts  of  the  Chloroform,  and  evaporate  the  residue  in  a  capsule,  by  means  of  a 
water-bath,  until  it  weighs  fifteen  (15)  parts.  Dissolve  this  in  the  Flexible  Collo- 
dion, and  let  it  stand  at  rest  for  forty-eight  hoars.  Finally,  pour  off  the  clear  por- 
tion from  any  sediment  which  may  have  been  deposited,  and  transfer  it  to  bottles, 
which  should  be  securely  corked.  Keep  the  Cantharidal  Collodion  in  a  cool  place, 
remote  from  lights  or  fire."  U.  S. 

"Take  of  Blistering  liquid  (see  Liquor  Epivpaxtxcus)  twenty  fiutdounces  [Imp. 
meas.] ;  Pyroxylin  one  ounce  [av.].  Add  the  Pyroxylin  to  the  liquid  in  a  stoppered 
bottle,  and  shake  them  together  until  the  former  is  dissolved.'*  Br. 

The  officinal  process  differs  considerably  in  the  manipulation  from  that  of  the 
TJ.  S.  P.  1870,  although  the  finished  preparation  is  not  essentially  different  Chloro- 
form is  used  to  extract  the  cantharidin  from  the  powdered  cantharides,  by  percola- 
tion ;  the  chloroform  is  afterwards  recovered  by  distillation,  and  the  oily  residue 
containing  the  vesicant  is  dissolved  in  the  collodion.  The  efficiency  of  chloroform  as 
a  solvent  of  cantharidin  has  been  shown  by  Professor  Procter.  The  original  process 
of  M.  Ilisch  was  to  exhaust,  by  percolation,  a  pound  of  cantharides,  with  a  mixture 
consisting  of  a  pound  of  ether  and  three  ounces  of  acetic  ether ;  and  in  two  ounces 
of  this  liquid  to  dissolve  25  grains  of  gun  cotton.  Professor  Procter  states  that  it 
has  been  found  more  advantageous  to  exhaust  the  flies  with  ether,  distil  off  the 
ether,  and  mix  the  oily  residue  with  collodion  already  prepared  of  the  proper  con- 
sistence {A.  J.  P.J  xxiv.  303) ;  and  this  is  probably  a  better  formula  than  the  offi- 
cinal, if  care  is  used  in  recovering  the  ether  to  avoid  contact  with  flame.  Mr.  Charles 
S.  Band  (^A.  J.  P.,  xxii.  18)  states  that  Ilisch's  preparation,  made  with  double  the 
proportion  of  ether,  vesicates  equally  well,  and  proposes  the  addition  of  about  1  per 
cent,  of  Venice  turpentine,  which  he  has  found  to  prevent  the  disagreeable  and 
sometimes  painful  contraction  of  the  collodion  upon  drying.  The  preparation  may 
be  kept  indefinitely,  in  an  opaque  glass-stoppered  bottle,  without  change ;  but,  on 
exposure  to  the  light,  the  greenish  coloring  matter  of  the  flies  bleaches,  and  the 
liquid  becomes  yellowish .f 

Cantharidized  CoUodion  may  be  made  from  cantharidin  by  dissolving  four  giaioa 
of  cantharidin  in  one  thousand  grains  of  flexible  collodion. 

Cantharidal  collodion  is  a  very  convenient  epispastio  remedy.  It  may  be  applied 
to  the  surface  by  means  of  a  camel's- hair  brush,  and,  after  the  evaporation  of  the 
ether,  which  takes  place  in  less  than  a  minute,  may  be  reapplied  if  the  surface  should 
not  be  well  covered.  It  produces  a  blister  in  about  the  same  time  as  the  ordinary 
cerate,  and  has  the  advantages  that  it  is  applied  with  greater  facility,  is  better 
adapted  to  cover  uneven  surfaces,  and  retains  its  place  more  certainly.  According 
to  Mr.  Rand,  if  the  evaporation  of  the  ether  be  restrained  by  a  piece  of  oiled  silk 
immediately  after  its  application,  it  will  act  much  more  speedOy. 

CX)LLODIUM  FLEXILE.  U.  S.,  Br.    Flexible  ObOodion. 

(C9L-L0'D{.t^M  FLfiXI-LB.) 
Collodiam  Elastieum,  P.O.;  Collodion  ^laatiaue^r.y  Elastisches  Collodiam,  0. 

"  Collodion,  ninety'two parts iX  Canada  Turpentine, ^oe parte;  Castor  Oil,  three 

*  As  the  liquid  ingredients  in  this  preparation  are  more  oonvenientlj  weighed  than  meaiared, 
the  equlTalent  meaaures  have  been  omitted. 

t  Oroton  Oil  Collodion  Is  made  by  mixing  eqaal  weights  of  oroton  oil  and  flexible  ooUodioa. 
{Report  on  Reviaion  of  U.  S.  Pharm.,  A.  P.  A.,  1880.) 

I  As  the  liquid  ingredients  in  this  precaration  are  more  oonrenlently  weighed  than  mearare^ 
the  equivalent  measures  have  been  omitted. 
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parts,  To  make  one  hundred  parU,  Mix  them,  and  keep  the  mixture  in  a  well- 
corked  bottle,  in  a  oool  place,  remote  from  lights  or  fire/'   U,  S. 

"  Take  of  Collodion  ttoelve  Jluidounces  [Imperial  measure] ;  Canada  Balsam  half 
an  ounce ;  Castor  Oil  quarter  of  an  ounce.  Mix,  and  keep  in  a  well-corked  bot- 
tle." Br. 

The  contractility  of  the  collodion  film  has  lon^  been  felt  as  a  drawback  to  its  use 
nmplj  for  the  purposes  of  protection.  Mr.  C.  S.  Rand,  of  Philadelphia,  proposed 
to  obviate  this  by  dissolving  one  part  of  gun  cotton  and  three  of  Venice  turpentine 
in  twenty  parts  of  ether.  To  give  more  flexibility  to  the  film,  M.  Sourisseau,  of 
Kaiserberg,  sufsgested  the  addition  of  one  part  of  elemi  to  twelve  of  collodion.  Ac- 
cording to  Mr.  Startin,  of  London,  opacity  and  elasticity  may  be  imparted  at  the  same 
time,  by  adding  from  half  a  drachm  to  a  drachm  of  lard,  or  some  similar  fatty  matter, 
previously  dissolved  in  ether,  to  an  ounce  of  collodion.  The  qualities  of  softness  and 
elasticity  may  also  be  given  by  combining  collodion  with  castor  oil,  in  the  proportion 
of  thirty  parts  to  two,  agreeably  to  the  plan  of  M.  Guersant,  who  found  it  useful, 
thus  modified,  in  erysipdas ;  and  the  proportion  of  castor  oil  may  be  increased  if 
thought  desirable.  This  is  the  method  preferred  by  the  French  Codex.  An  elastic 
collodion,  somewhat  similar,  in  which,  besides  castor  oil,  Venice  turpentine  and  white 
wax  are  ingredients,  has  been  proposed  by  E.  Lauras.  (P.  J,  Tr,,  xii.  303.)  Accord- 
ing to  MM.  Cap  and  Gurot,  the  most  successful  way  for  obtaining  an  elastic  collodion 
IS  to  mix  two  parts  of  glycerin  with  one  hundred  of  collodion.  Glycerized  collodion 
•«  exceedingly  supple,  does  not  crack  and  scale  ofif  from  the  skin,  and  accommodates 
Itself  to  the  motions  of  the  part.  In  order  to  imitate  the  color  of  the  skin,  an 
ethereal  tincture  of  turmeric  or  saffron  may  be  added,  so  as  to  produce  the  desired 
tint.  Dr.  Meller  has  proposed  a  solution  of  shellac  in  highly  rectified  alcohol,  so 
as  to  have  a  gelatinous  consistence,  as  a  substitute  for  collodion.  Of  all  these  plans, 
probably  that  followed  in  the  officinal  directions  is  the  best.  Dr.  Tournie  recom- 
mends, in  superficial  cervical  adenitis  with  redness,  painting  the  part  with  several 
layers  of  flexible  collodion  every  two  days.  (^Med,  Times  and  Gaz,^  1874,  p.  540.) 

COLLODIUM  STYPTICUM.  U.S.    Styptic  (Modion. 

(0QL-LO'D|.t^M  8TfP'T|-CtJM.) 
Stp>tio  Colloid,  Xylottyptio  Ether ;  Collodion  styptique,  Fr. 

^*  Tannic  Acid,  twenty  parts  [or  eighty  grains  av.]  ;  Alcohol,  five  parts  [or  twenty- 
six  minims]  ;  Stronger  £ther,  twenty  parts  [or  one  hundred  and  ten  minims] ;  GoMo" 
^on^  fifty  five  parts  [or  four  and  a  half  fluidrachms].  To  make  one  hundred  parts 
[or  about  one  fluidounce].  Place  the  Tannic  Acid  in  a  tared  bottle,  add  the  Alco- 
hol, Ether,  and  Collodion,  and  agitate  until  the  Tannic  Acid  is  dissolved.  Keep  the 
product  in  well  corked  bottles,  in  a  cool  place,  remote  from  lights  or  fire."   U,  8. 

This  new  officinal  is  a  modification  of  the  styptic  colloid  of  Dr.  B.  W.  Rich- 
ardson, of  London  (P.  J.  2V.,  1867,  p.  29),  a  preparation  which  has  had  considerable 
use,  particularly  in  hospitals.  Experience  has  shown,  however,  that  Dr.  Richardson's 
formula  contained  too  little  tannin ;  the  quantity  has  been  increased  in  the  IT.  S. 
process  to  twenty  per  cent. ;  but  this  is  more  than  will  dissolve.  The  manipulation 
10  the  officinal  formula  might  be  improved  by  directing  the  tannic  acid  to  be  rubbed 
into  a  smooth  paste  in  a  mortar  with  sufficient  alcohol,  before  introducing  into  the 
bottle.  This  would  enable  the  pharmacist  to  prepare  it  extemporaneously.  When 
applied  on  wounded  or  abraded  surfaces,  it  soon  loses  the  ether  and  alcohol,  and  a 
firm  coating  is  left,  in  which,  besides  the  tannin  and  colloidal  substance,  are  the 
coagulated  blood  and  secretions  from  the  surface,  forming  a  covering  for  the  part 
by  which  the  air  is  excluded. «  The  liquid  is  applied  with  a  camel's-hair  brush,  or 
by  means  of  cotton  saturated  with  it,  to  the  edges  of  wounds  closed  by  stitches,  to 
nloerated  surfaces  and  bleeding  parts.  If  it  be  desired  to  make  a  special  impression 
on  the  diseased  surface,  carbolic  acid,  creasote,  iodine,  morphine,  etc.,  may  be  in- 
corporated with  the  styptic  fluid.* 

•  OarholiMed  Stmtie  Colloid.  In  this  preparation  adrantage  is  taken  of  the  antlBeptlo  and  ityp- 
tie  properties  of  earboHo  aoid,  and  a  very  effeotiTe  hsDmostatio  results.  It  is  made  by  adding  ten 
per  sent,  of  carbolio  acid  to  officinal  styptic  collodion. 
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COLOCYNTHIS.  U.S.     Cblooynik 

(O0L-9-CfNTH)B.) 

''  The  frait  of  Citrallus  Colocynthis,  Schrader  (Nat.  Ord,  Caearbitaoeie),  deprived 

of  its  rind.*'     U.  S,    "  The  dried  peeled  fruit,  freed  from  seeds,  of  Citrulios  Colo- 

cjnthis,  Schrod"  Br. 

Coloeyntliidil  Fulpa,  Br.;  Golooynth  Palp;  Frnctos  Colocynthidii,  P.O.;  Pom* Colo^jnthidii ; 
Puipe  de  Coioquinte;  Coloquinte,  Fr.;  Coloqointenapfel,  Koloqaintenmark,  KoloquioteD,  O.;  Colo- 
qaintida,  /(.,  Sp. 

Gen.  Ch.  Male.  Calyx  five-toothed.  Corolla  five-parted.  Filaments  three. 
Female.  Calyx  five-toothed.  CoroUa  five-parted.  Pistil  three-clefl.  Seeds  of 
the  gourd  with  a  sharp  edge.    WiUd. 

Cucumis  Golocynthis.  Willd.  Sp.  Plant,  iv.  611 ;  Woodv.  Med.  Bot.  p.  189, 1 71. — 
OitruUus  ColocynthiSf  Royle's  Mat.  Med.  The  litter  cucumher  is  an  annual  plant, 
bearing  considerable  resemblance  to  the  common  watermelon.  The  stems,  which  are 
herbaceous  and  beset  with  rough  hairs,  trail  upon  the  ground,  or  rise  upon  neigh- 
boring bodies,  to  which  they  attach  themselves  by  their  numerous  tenarils.  llie 
leaves,  which  stand  alternately  on  long  petioles,  are  triangular,  many-clefl,  variously 
sinuated,  obtuse,  hairy,  of  a  fiae  green  color  on  the  upper  surface,  rough  and  pale 
on  the  under.  The  fiowers  are  yellow,  and  appear  singly  at  the  axils  of  the  leaves. 
The  fruit  is  a  globular  pepo,  of  the  size  of  a  small  orange,  yellow  and  smooth  when 
ripe;  and  contains,  within  a  hard,  coriaceous  rind,  a  white,  spongy,  medullary  matter, 
encIosiDg  numerous  ovate,  compressed,  white  or  brownish  seeds. 

The  plant  is  a  native  of  Turkey,  and  abounds  in  the  islands  of  the  Archipelago. 
It  grows  also  in  various  parts  of  Africa  and  Asia.  Burckhardt,  in  his  travels  across 
Nubia,  found  the  country  covered  with  it ;  Thunberg  met  with  it  at  the  Cape  of 
Good  Hope;  and  Ainslie  says  that  it  grows  in  many  parts  of  Lower  India,  particu- 
larly in  sandy  places  near  the  sea.  It  is  said  to  be  cultivated  in  Spain,  to  abound  in 
Morocco  and  in  the  neighboring  countries,  and  even  to  have  been  collected  in  Japan. 
The  fruit  is  gathered  in  autumn,  when  it  begins  to  become  yellow,  and,  having  been 
peeled,  is  dried  quickly  in  a  stove  or  by  the  sun.  Thus  prepared,  it  is  imported  from 
the  Levant.  Small  quantities  are  said  to  be  imported  into  England  from  Mogador 
in  the  form  of  brown,  unpeeled  globular  gourds.* 

The  so-called  Persian  colocynth  of  the  London  markets  is  very  small,  and  has 
apparently  been  compressed  in  a  fresh  state,  so  that  the  position  of  the  seeds  is  per- 
ceptible through  the  dry  pulp.  The  mioroeoopio  structure  and  the  proportion  of 
the  pulp  to  the  seed  appear  to  be  the  same  as  in  other  colooynths.  (P.  J.  Dr.,  xvL 
p.  107.) 

PropertieB.  As  kept  in  the  shops,  colocynth  is  in  the  shape  of  whitish  balls  aboat 
the  size  of  an  orange,  very  light  and  spongy,  and  abounding  in  seeds  which  consututa 
three-fourths  of  their  weight.  The  seeds  are  somewhat  bitter,  but  possess  little 
activity,  and,  according  to  Captain  Lyon,  are  even  used  as  food  in  the  north  of 
Afrioa.f  When  the  medicine  is  prepared  for  use,  they  are  separated  and  rejected, 
the  pulpy  or  medullary  matter  only  being  employed.  This  has  a  veiy  feeble  odor, 
but  a  nauseous  and  intensely  bitter  taste.  The  U.  S.  Pharm.  thus  describes  colocynth. 
''From  two  to  four  inches  (5  to  10  cm.)  in  diameter;  globular;  white  or  yellowish- 
white  ;  light ;  spongy ;  readily  breaking  into  three  wedge-shaped  pieoes,  each  con- 
taining, near  the  rounded  surface,  many  flat,  ovate,  brown  seeds;  inodorous;  taste 
intensely  bitter.  Hard  and  dark  colored  Colocynth  should  be  rejected.  The  pulp, 
when  used,  should  be  deprived  of  the  seeds."  II.  S.     Water  and  alcohol  extract  the 

*  In  Union  Village,  Lebanon,  Ohio,  the  Shaken  formerly  prepared  en  extract  from  a  hybrid 
between  the  eolooynth  and  the  watermelon.  The  two  plants  were  placed  close  to  each  other,  aad 
the  hybrid  resulting  yielded  the  seoond  year  a  gourd  resembling  a  watermelon,  but  very  bitter,  and 
affording  an  abundant  eztraot.  This  is  stated  to  be  equal  in  purgative  properties  to  that  of  eolo- 
eynth,  but  at  present  it  is  not  manufactured. 

f  Dr.  Naohtigal  confirms  this  statement  of  Captain  Lyon ;  but  with  the  qoalificaUon,  that,  befora 
being  eaten,  the  seeds  are  deprived  of  their  coating  by  some  mechanical  means,  and  the  kemeto  are 
heated  to  the  boiling  point,  then  washed  with  eold  water,  dried,  and  powdered.  Professor  FlUekigar 
found  a  bitter  principle  in  the  testa,  which  accounts  for  its  r<yection  as  fbod,  tiiongh  rsBderiag 
improper  the  rejection  of  the  seed  in  preparing  the  extract.  He  found  in  the  keraals  abont  45  p«t 
eent.  of  fixed  oil  and  18  per  cent,  of  albumen.  {A.J.  P.,  1872,  p«  638.) 
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Tirtaes  of  colooyoth.  It  is  a  matter  of  importanoe  to  be  able  to  determine  whether 
the  drug  miller  who  usually  powders  oolocyoth  is  careful  to  reject  the  seeds.  If  the 
seeds  have  been  ground  with  the  mass,  the  microscope  will  show  the  presence  of 
numerous  albuminous  granules  derived  from  the  cotyledons.  (  W.  T.  Clark,  P,  J,  Tr.^ 
viL  509.)  These  are  best  found  by  putting  a  small  amount  of  the  powder  on  the 
glass  slide,  adding  a  drop  of  water,  and  gently  rubbing  the  cover  glass  over  it :  frag- 
ments of  the  double-walled  embryo  sac  showing  on  the  outer  side,  elongated,  more  or 
less  hexagonal,  thin-walled  cells,  and  on  the  inner  side  irregular,  tabular,  thick-walled 
oeQa.  Powdered  oolocynth  containing  a  large  number  of  starch  granules  has  suffered 
adulteration.  Yanquelin  obtained  the  bitter  principle  of  colocynth  in  a  separate 
state,  and  called  it  colocynthin.  According  to  Meissner,  100  parts  of  the  dry  pulp 
of  colocynth  contain  14-4  parts  of  oolocynthm,  10*0  of  extractive,  4-2  of  fixed  oil,  13-2 
of  a  resinous  substance  insoluble  in  ether,  9*5  of  gum,  3-0  of  pectio  acid  (pectin), 
17*6  of  gummy  extract  derived  from  the  lignin  by  means  of  potassa,  27  of  phosphate 
of  calcium,  3*0  of  phosphate  of  magnesium,  and  19*0  of  lignin,  besides  water.* 
Colocynthin  is  obtained  by  boiling  the  pulp  in  water,  evaporating  the  decoction, 
treating  the  extract  thus  procured  with  alcohol,  evaporating  the  alcoholic  solution, 
and  submitting  the  residue,  which  consists  of  the  bitter  principle  and  acetate  of 
potasdum,  to  the  action  of  a 
little  cold  water,  which  dis- 
solves the  latter,  and  leaves 
the  greater  part  of  the  former 
untouched.  Mr.  Bastick  ob- 
tained it  by  exhausting  the 
pulp  with  cold  water,  heating 
the  solution  to  ebullition,  add- 
ing subacetate  of  lead  so  long 
as  a  precipitate  was  produced, 
filtering  the  liquor  when  cold, 
adding  dilute  sulphuric  acid 
gradually  until  it  no  longer 
occasioned  a  precipitate,  boil- 
ing to  expel  free  acetic  acid, 
filtering  to  separate  sulphate 
of  lead,  evaporating  cautiously 
nearly  to  dryness,  extracting 
the  colocynthin  from  the  re- 
siduum by  strong  alcohol, 
which  left  the  salts,  and  finally 
evaporating  the  alcohoHe  solu- 
tion.   The  foliowinir  process, 

em ployed  DV  I/r.  WaiS,  prob*  Md^  l«7er  with  grannlMj  dt  ■tomato  (Vom  cotyledon :  c.gimnulet  Rom 
ablv yields  it  in  a  purer  rtate.    ^^^•^''-J/*  •pW.mtool'rind;  *.  .torch  gnumle  (.l^.  Tlaw). 

Colocynth  is  exhausted  by  alcohol  of  0*84,  the  tincture  evaporated  to  dryness,  the  resi- 
due treated  with  water,  and  the  solution  precipitated  first  with  acetate  and  afterwards 
with  subacetate  of  lead.  The  yellow  filtered  liquor  is  then  treated  with  sulphuretted 
hydrogen  to  separate  the  lead,  and,  after  filtration,  with  solution  of  tannic  acid,  which 
throws  down  a  compound  of  tannic  acid  and  colocynthin.  This  is  dissolved  in  alcohol, 
the  tannin  thrown  down  by  subacetate  of  lead,  the  excess  of  lead  separated,  and  the 
liquid  digested  with  animal  charcoal,  filtered,  and  evaporated.  The  residue,  washed 
with  anhydrous  ether,  is  pure  colocynthin.  This  is  yellowish,  somewhat  translucent, 
brittle  and  friable,  fusible  by  a  heat  below  100^  C.  (212^  F.),  inflammable,  more  soluble 
m  alcohol  than  ip  water,  but  capable  of  rendering  the  latter  intensely  bitter.  M.  Mou- 
ehon  states  that  it  is  insoluble  in  ether.    It  is  neither  acid  nor  alkaline ;  but  its  aqueous 

*  Dr.  Wa]A  snppoMt  that  he  has  found  another  poenllar  prinoiplo,  eoloe^thittn.  It  waa  obtained 
bj  tnating  with  ether  the  alooholio  extract  previoosly  exhausted  oy  water,  deoolorising  the  ethereal 
lotion  with  animal  oharooal,  eyaporating  to  dryness,  and  dissolving  the  residue  in  anhydrous 
■loohol,  which  deposited  it  in  crystals  on  spontaneons  evaporation.  It  is  white  and  tasteless,  and 
is  probably  a  ref  in.  CiV.  Jahrbuch  der  Pkarm,,  xvi.  10.) 
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solution  gives  with  inftLsion  of  galls  a  copious  white  precipitate.  Its  formula,  accord- 
ing to  Dr.  Walz,  is  C^Hg^O^.  Upon  the  same  authority  it  is  a  glncoside,  being 
resolved,  by  the  action  of  sulphuric  acid,  into  sugar  and  a  peculiar  resinous  substance 
termed  colocynthein,  Henke  doubts  the  probability  of  colooynthin  being  a  gluoo- 
side,  and  states  that  it  is  uncrystallizable ;  he  reviews  the  methods  of  previous  in- 
vestigators, and  obtained  by  his  own  process  but  0*66  per  cent,  of  colocynthin.  (^- 
chtv  d,  Pharm.y  1883,  p.  200 ;  A,  J.  F,,  1883,  p.  301.)  According  to  Johannson, 
colocynthin,  when  heated  with  diluted  sulphuric  acid,  jrields  colocynthein,  elaterio, 
and  bryonin.  (J..  J.  P.,  1885,  p.  451.)*  An  infusion  of  colocynth,  made  with  boil- 
ing water,  gelatinizes  upon  cooling.  JNeumann  obtained  from  768  parts  of  the  pulp, 
treated  first  with  alcohol  and  then  with  water,  168  parts  of  alcoholic  and  216  of 
aqueous  extract 

Medical  Properties  and  ITses.  The  pulp  of  colocynth  is  a  powerful  drastic, 
hydragogue  cathartic,  producing,  when  given  in  large  doses,  violent  griping,  and 
sometimes  bloody  discharges,  with  dangerous  inflammation  of  the  bowels.  Death 
has  resulted  from  a  teaspoonful  and  a  half  of  the  powder.  (C^mftson.)  Even 
in  moderate  doses  it  sometimes  acts  with  much  harshness,  and  is,  therefore,  sel- 
dom prescribed  alone.  By  some  writers  it  is  said  to  be  diuretic.  It  was  fre- 
quently employed  by  the  ancient  Greeks  and  the  Arabians,  though  its  drastic  nature 
was  not  unknown  to  them.  Among  the  moderns  it  is  occasionally  used  in  obstinate 
dropsy,  and  in  various  affections  depending  on  disordered  action  of  the  brain.  In 
combination  with  other  cathartics  it  loses  much  of  its  violence,  but  retains  its  pur- 
gative energy,  and  in  this  state  is  extensively  employed.  The  compound  extract 
of  colocynth  is  a  favorite  preparation  with  many  practitioners ;  and,  combined  with 
calomel,  extract  of  jalap,  and  gamboge,  it  forms  a  highly  efficient  and  safe  cathartic, 
especially  useful  in  congestion  of  the  portal  circle  and  torpidity  of  the  liver.  (See 
Pihtlm  CcUharttcsR  OompositxJ)  The  dose  of  colocynth  is  from  five  to  ten  graiiis 
(0*33-0*65  Gm.).  It  is  best  administered  in  minute  division,  effected  by  tritura- 
tion with  gum  or  farinaceous  matter.  The  active  principle  has  sometimes  been  em- 
ployed, and,  in  the  impure  state  in  which  it  is  prepared  by  the  process  of  M.  Emile 
Mouchon,  may  be  given  in  the  dose  of  a  grain  ('065  Gm.).f 

Thunberg  states  that  the  fruit  of  C,  ColocyrUhiSy  at  the  Cape  of  Ck)od  Hope,  ii 
rendered  so  mild  by  being  properly  pickled,  that  it  b  eaten  both  by  the  natives  and 
the  colonbts ;  but,  as  it  is  thus  employed  before  attaining  perfect  maturity,  it  is 
possible  that  the  drastic  principle  may  not  have  been  developed. 

Off,  Prep.  Extractum  Colocynthidis. 

Off,  Prep.  Br,  Extractum  Colocynthidis  Compositum ;  Pilula  Colocynthidis  Ooi»- 
posita ;  Pilula  Colocynthidis  et  Hyoscyami. 

CONFECTIONES.     Omftctums. 

(CQN-FfiC-T{-0'Nf:9— k9ii>f%k-«hH>'i^B.) 
Electnariefl  /  ConsenreB,  Eleotaairee,  Saocharol^s  moas,  Fr.;  Coneerven,  Latwergen,  O. 

Under  the  general  title  of  Confections,  the  Pharmacopoeias  include  all  those  prep- 
arations having  the  form  of  a  soft  solid,  in  which  one  or  more  medicinal  substances 
are  incorporated  with  saccharine  matter,  with  a  view  either  to  their  preservation  or 
more  convenient  administration.  But  two  confections  have  been  retained  in  the 
present  revision  of  the  U.  S.  Pharmacopoeia.  The  old  division  into  Conserves  and 
Electuaries  has  been  abandoned ;  but,  as  there  is  some  ground  for  the  distinction, 
we  shall  make  a  few  general  remarks  upon  each  division,  before  proceeding  to  the 
consideration  of  the  individual  preparations. 

*  According  to  Brnst  Jobannson  {Iwing,  Ditt,,  Dorpat,  1884),  oolocynfhin  can  readilj  1m 
found  in  the  alvine  diMharges,  and  in  the  body  after  poisoning  by  it,  by  the  following  teets :  ^ 
milligramme  will  give  with  eonoentrated  nilphurie  acid  a  reddisb-yellow  color,  deepening  into  red ; 
Froehde's  reagent  strikeB  with  ^  milligramme  a  cherry-red  color;  one  part  of  ammonium  tkb- 
adanate  in  200  parts  of  concentrated  salphurio  acid  malce  with  ^  milligramme  a  blood-red  not 
snrrounded  by  a  bluish  tint ;  alcohol  witn  sulphuric  acid  strikes  a  yellow  color,  not  altered  bj 
warming;  selenosulphuric  acid  (HsSeSOs)  does  the  same;  basic  acetate  of  lead  and  tannie  mad, 
precipitate  by  weak  solutions. 

t  For  further  processes  for  preparing  colocynthin,  see  U.  S.  D.,  fourteenth'  edition,  or  A.  J.  /*., 
zzviii.  166;  1863,116. 
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Conserves  consist  of  recoDt  vegetable  sabstanoes  and  refined  sugar  beaten  into 
a  nniform  muss.  By  means  of  the  sugar,  the  vegetable  matter  is  enabled  to  resist 
for  some  time  the  decomposition  to  which  it  would  otherwise  be  exposed  in  the  un- 
dried  state,  and  the  properties  of  the  recent  plant  are  thus  retained  to  a  certain  ex- 
tent unaltered.  But,  as  active  medicines  even  thus  treated  undergo  some  change, 
and  those  which  lose  their  virtues  by  desiccation  cannot  be  long  preserved,  the  few 
conserves  now  retained  are  intended  rather  as  convenient  vehicles  of  other  substances 
than  for  separate  exhibition.  The  sugar  used  in  their  preparation  should  be  reduced 
to  a  fine  powder  by  pounding  and  sifting,  as  otherwise  it  will  not  mix  uniformly 
with  the  other  ingredients. 

Elxctuaries  are  mixtures  consisting  of  medicinal  substances,  especially  dry  pow- 
ders, combined  with  syrup  or  honey,  in  order  to  render  them  less  unpleasant  to  the 
taste,  and  more  convenient  for  internal  use.  They  are  usually  prepared  extempora-  • 
neously ;  and  it  is  only  when  their  complex  nature  renders  it  convenient  to  keep  them 
ready  made  in  the  shops,  or  some  peculiarity  in  the  mode  of  mixing  the  ingredients 
requires  attention,  that  they  become  proper  objects  for  officinal  direction.  Their  con- 
sistenoe  should  not  be  so  soft,  on  the  one  hand,  as  to  allow  the  ingredients  to  sepa- 
rate, nor  so  firm,  on  the  other,  as  to  prevent  thom  from  being  swallowed  without 
mastication.  Different  substances  require  different  proportions  of  syrup.  Light 
v^etable  powders  usually  require  twice  their  weight,  gum-resins  two-thirds  of  their 
weight,  resins  somewhat  less,  mineral  substances  about  half  their  weight,  and  deli- 
quescent salts  not  more  than  one-tenth.  Should  the  electuary  be  found,  after  hav- 
ing been  kept  for  a  short  time,  to  swell  up  and  emit  gas,  it  should  be  beaten  over 
again  in  a  mortar,  so  that  any  portion  of  the  sugar  which  may  have  crystallized  may 
be  again  accurately  incorporated  with  the  other  ingredients.  Should  it,  on  the  con- 
trary, become  dry  and  hard  from  the  mutual  reaction  of  its  constituents,  more  syrup 
should  be  added,  so  as  to  give  it  the  requisite  consistence.  If  the  dryness  result 
from  the  mere  evaporation  of  the  aqueous  part,  water  should  be  added  instead  of 
syrup,  and  the  same  remark  is  applicable  to  the  conserves.  To  prevent  the  harden- 
ing of  electuaries,  the  French  writers  recommend  the  use  of  syrup  prepared  from 
brown  suisar,  which  is  less  apt  to  crystallize  than  that  made  from  the  refined.  Mo- 
lasses would  answer  the  same  purpose ;  but  its  taste  might  be  objectionable.  Some 
employ  honey,  but  this  is  not  always  acceptable  to  the  stomach.  Glycerin  migbt 
sometimes  be  used  with  advantage.'*' 

CONFECTIO  OPII.  Br.     Qmfecthn  of  Opium. 

(OQN-rftCT|-0  0'P|.I— k9ii-f»k'8hH>.) 
Sleeiaarinm  Theriaca,  P.  0.;  Confection  (Eleetuaire)  opiao6,  Th^riaqQe,  Fr,;  Opiamlatwerge, 
Theriak,  O. 

*'  Take  of  Compound  Powder  of  Opium  om  hundred  gravtu  ;  Syrup  three  huii' 
dsred  gnxhu.  Mix."  Br, 

This  preparation  was  dropped  in  the  last  revision  of  the  U.  S.  Pharm.  It  was 
intended  as  a  substitute  for  those  exceedingly  complex  and  unscientific  preparations, 
formerly  known  by  the  names  of  theriobca  and  mithridcUe,  which  have  been  expelled 
from  modem  pharmacy.     It  was  an  officinal  of  the  London  and  Edinburgh  Col* 

*  Con/ecHo  Aromatiea,  Aromaiie  Oon/eetum.  (Bleotnariam  Aromatienm ;  Eleetuaire,  Confection 
•romatiqae,  Fr,;  Aromatische  Latwerge,  GewUnlatwerge,  (7.)  *'  Take  of  Aromatic  Powder  /our 
trojfouneeM;  Clarified  Honey  four  troyonnceM,  or  a  tvjffleient  quantity.  Rub  the  Aromatic  Powder 
with  Clarified  Honey  until  a  uniform  mass  of  the  proper  consistence  is  obtained."  U.  S,  1870.  The 
aromatio  confection  has  been  abandoned  in  the  U.  S.  and  Br.  Pharmacopceias,  probably  because 
readily  prepared  extemporaneously.  It  afibrds,  nevertheless,  a  convenient  means  of  administering 
the  spiees  contained  in  it,  and  an  agreeable  Tehide  for  other  medicines.  The  1870  U.  S.  formula 
differed  favorably  from  that  of  ]  860  in  the  omission  of  the  saffron ;  and  the  place  of  the  syrup  of 
orange  peel  has  been  economically  supplied  by  using  a  larger  proportion  of  honey.  The  confection 
Is  siren  in  debilitated  states  of  the  stomach.    The  dose  is  from  ten  to  sixty  grains  (O'05-3'9  Om.).'' 

Otfm/eelio  AuraniH  CorticU.  Oon/tetion  of  Orange  Peel.  (Conserra  Aurantii ;  Conserve  d'Eooroe 
d'Ormnge,  Fr.;  Apfelsinenschalen-Conserve,  G.)  ''Take  of  Sweet  Orange  Peel,  recently  separated 
frouk  the  fruit  by  grating,  twelve  troyouneee;  Sugar  [refined]  thirty-eix  troyouneee.  Beat  the  Orange 
Peel  with  the  Sugar,  gradually  added,  until  they  are  thoroughly  mixed."  U.  S.  1870.  This  con- 
feetion,  like  the  preceding,  ha«  been  dropped  in  the  U.  S.  and  Br.  Pharmacopoeias.  It  is  not  used 
mm  frequently  as  it  deserves  to  be.  It  is,  when  well  made^  a  grateful  aromatic  vehicle  or  adjunct  for 
tooie  and  purgative  powders. 
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leges,  and,  after  having  been  discarded  in  the  first  British  Pharmacopoeia,  was 
adopted  in  the  last  edition.  The  preparation  is  a  combination  of  opium  with 
spices,  which  render  it  more  stimulant,  and  more  grateful  to  a  debilitated  stomach. 
It  may  be  given  in  atonic  gout,  flatulent  colic,  diarrhoea  unattended  with  inflamma- 
tion, and  other  diseases  requiring  the  use  of  a  stimulant  narcotic.  Added  to 
Peruvian  bark  or  sulphate  of  quinine,  it  increases  the  efficacy  of  this  remedy  in 
obstinate  cases  of  intermittent  fever.  One  grain  of  opium  is  contained  in  about 
thirty-six  grains  of  the  U.  S.  confection  of  ISTO,""  and  in  about  forty  grains  of  the 
British. 
The  dose  is  from  five  to  twenty  grains  (0*325  to  1*3  Om.). 

CX)NFECTIO  PIPERIS.  Br.    OmfedHcm  of  Pepper. 

(OQN-FJtO'TJ-O  Pi'P¥B-IS.) 
Electaariam  Piperis ;  Eleotuaire  de  Poirre,  Fr.;  Pfefferlatwerge,  0, 

*^Take  of  Biack  Pepper,  in  fine  powder,  two  ounces;  Caraway  Fmit,  in  fine 
powder,  three  ounces;  Clarified  Honey  fifteen  ounces.  Rub  them  well  together  in 
a  mortar."  Br.  This  preparation  was  intended  as  a  substitute  for  WarcPs  pcute^ 
which  acquired  some  reputation  in  G-reat  Britain  as  a  remedy  in  piles  and  ulcers  of 
the  rectum.  To  do  good,  it  must  be  continued,  according  to  Mr.  Brodie,  for  two, 
three,  or  four  months.  The  dose  is  firom  one  to  two  drachms  (8*9  to  7*8  Gm.),  re- 
peated two  or  three  times  a  day.  Its  stimulating  properties  render  it  inapplicable 
to  cases  attended  with  much  inflammation. 

CONFECTIO  B08^.  U.  8.     Omfectum  of  Rose. 

(OQN.FiO'T{-d  B&^M.) 

Oonfootio  Bos«  OallioM,  Br,s  Confection  of  Room  ;  Conserra  Botarum ;  ConMrra  de  lUee 
rouge,  Fr,s  Rosen-Conserve,  0, 

"  Red  Rose,  in  No.  60  powder,  eight  parts  [or  one  ounce  av.] ;  Sugar,  in  fine 
powder,  sixty-four  parts  [or  eight  ounces  av.] ;  Clarified  Honey,  tujelve  parts  [or 
one  and  a  half  ounces  av.]  ;  Rose  Water,  sixteen  parts  [or  two  fluidounces^  To 
make  one  hundred  parts  [or  twelve  and  a  half  ounces].  Rub  the  Red  Rose 
with  the  Rose  Water  heated  to  65"^  C.  (149"  F.),  then  gradually  add  the  Sugar 
and  Honey,  and  beat  the  whole  together  until  thoroughly  mixed.'*   D.  S. 

'*  Take  of  Fresh  Red-Rose  Petals  one  pound;  Refined  Sugar  three  pounds.  Beat 
the  Petals  to  a  pulp  in  a  stone  mortar ;  add  the  Sugar,  and  rub  them  well  together.*' 
Br. 

This  preparation  differs  from  that  formerly  officinal  only  in  a  slight  increase,  4 
per  cent,  in  the  quantity  of  sugar ;  this  is  rather  an  improvement. 

In  the  British  process  the  unblown  petals  only  are  used,  and  these  should  be  de- 
prived of  their  daws ;  in  other  words,  the  rose-buds  should  be  cut  off  a  short  dis^ 
tance  above  their  base,  and  the  lower  portion  rejected.  In  the  last  three  editions  of 
the  U.  S.  Pharmacopceia,  dried  roses  haye  been  substituted  for  the  fresh,  as  the  latter 
are  not  brought  to  our  market.  The  process  is  very  similar  to  that  of  the  Frendi 
Codex.  We  have  been  informed,  however,  that  mqoh  of  the  confection  of  nmm 
made  in  Philadelphia  on  the  large  scale  is  prepared  from  the  fresh  petals  of  the  hun- 
dred-leaved rose  and  others,  by  beating  them  into  a  pulp  with  sugar,  as  in  the  Brit- 
ish process.  An  excuse  for  this  deviation  from  the  officinal  formula  is,  that  the 
confection  thus  made  has  greater  adhesiveness  than  the  officinal,  and  is  therefore 
better  fitted  for  the  formation  of  pills. 

This  confection  is  slightly  astringent,  but  is  almost  exclusively  used  as  a  vehiole 
of  other  medicines,  or  to  impart  consistence  to  the  pilular  mass. 

Off.  Prtp.  Br.  Pilula  Aloes  Barbadensis ;  Pilula  Aloes  et  Asafoetidao ;  Pilnla  Aloes 
et  Ferri ;  Pilula  Aloes  Socotrin® ;  Pilda  Ferri  Carbonatis ;  Pilula  Hydrargyri ; 
Pilula  Plumbi  cum  Opio. 

*" Take  of  Opium,  in  fine  powder,  two  hundred  and  twenty  grain e  ;  Aromatic  Powder  »ix 
trojfouncee;  Clarified  Bonej  fonrteen  troyovncee.  Rub  the  Opium  with  the  Aromatic  Powder,  tl&ea 
add  the  Honey,  and  beat  the  whole  together  until  thoroughly  mixed."     U.  S.  1870. 


PAST  I.  OmftdLio  Bo^m  Ckmnse. — Oofi^edio  Sennas.  497 

CONFECriO  ROBiE  CANINE.  JBr.     Qmfectim  of  Hips. 

Omfaetio  Cynosbati,    Consenrs    Cynorrhodi;    ConMrre  de  Qjnorrhodon,  Fr,;    HainbntUn- 

*'  Take  of  Hips  depriyed  of  their  seed-like  fraito  one  pound;  Befined  Sugar  two 
pouncU,  Beat  the  Hips  to  a  pulp  in  a  stone  mortar,  and  rab  the  pulp  through  a 
siere,  then  add  the  sugar,  and  rub  them  well  together."  Br. 

This  preparation  is  acidulous  and  refrigerant,  and  is  used  in  Europe  for  forming 
more  active  medioin6S  into  pills  and  electuaries.  On  standing  it  is  apt  to  develop 
saodiiarine  erystals,  and  is  therefore  not  so  eligible  as  eonfeotion  of  rose. 

CONFECTIO  SCAMMONIL  Br.     QmfeoliM  of  Soammcmy. 

(OpN-FftCTf-O  SO^U-MO'K)-!.) 

Sleotiiaire  <m  Gonfeetion  d«  Seammon^e,  Fr.;  Soaniinoiiiam-Latwem,  0, 
"  Take  of  Resin  of  Soammony,  in  powder,  tix  ounces;  Ginger,  in  fine  powder, 
three  ounces;  Oil  of  Caraway  one-quarter  of  a  ftuidounee  ;  Oil  of  Cloves  one-eigluh 
of  a  fluidounce ;  Bjtu^  six  Jiuidaunces  ;  Clarified  Honey  three  ounces.  Rub  the 
powders  with  the  Syrup  and  the  Honey  into  a  uniform  mass,  then  add  the  Oils  and 
mix."  Br.    The  ounce  used  in  this  process  is  the  avoirdupois  ounce. 

The  confection  is  actively  cathartic  in  the  dose  of  half  a  drachm  or  a  drachm 
(1*9  or  3*9  Gm.),  but  is  very  little  used. 

CONFECTIO  SENNiE.  U.  8.,  Br.     Qmfection  of  Senna. 

(OQN-YttO'TI-d  SftN'NiB.) 

Eleetaariam  •  Senna,  ^•^•/  Bleetnariam  da  Senna  Compositnm,  Eleotnarinm  Lanitivnm;  Rlau 
tnaire  de  S6n€  oompos^,  Sieotnaire  16nitif,  Fr,;  Senna-Latwerge,  Q. 

"  Senna,  in  No.  60  powder,  ten  parts;  Coriander,  in  No.  40  powder,  six  parts  ; 
Cassia  Fistula,  bruised,  sixteen  parts ;  Tamarind,  ten  parts ;  rmne,  sliced,  seven 
parts;  Fig,  bruised,  troche  parts;  Sugar,  in  fine  powder, y!/^|>arto;  Water,  «tias/y 
parts,  To  make  one  hundred  parts.  Place  the  Cassia  Fistula,  Tamarind,  Prune,  and 
Fig  in  a  close  vessel  with  forty-Jive  (45)  parts  of  the  Water,  and  dig<;8t  for  three 
hours,  by  means  of  a  water-bath.  Separate  the  coarser  portions  with  the  hand,  and 
rub  the  pulpy  mass,  first  through  a  coarse  hair  sieve,  and  then  through  a  fine  one, 
or  through  a  muslin  doth.  Mix  the  residue  with  the  remainder  of  the  Water,  and, 
having  digested  the  mixture  for  a  short  time,  treat  it  as  before,  and  add  the  product 
to  the  pulpy  liquid  first  obtained.  Then,  by  means  of  a  water-bath,  dissolve  the 
Sugar  in  the  pulpy  liquid,  and  evaporate  the  whole  until  it  weighs  eighty-four  (84) 
parts.  Lastly,  add  the  Senna  and  Coriander,  and  incorporate  them  thoroughly 
with  the  other  ingredients  while  yet  warm."   IL  S. 

"Take  of  Senna,  in  fine  powder,  seven  ounces;  Coriander  Fruit,  in  fine  powder, 
^iree  ounces;  Figs  tweive  ounces;  Tamarind  nine  ounces;  Cassia  Pulp  nine  ounces; 
Prunes  six  (nmoes;  Extract  of  Liquorice  one  ounce;  Befined  Sugar  tAttty  ounces; 
Distilled  Water  a  sufficiency  to  make  seventy-five  ounces.  Boil  the  Figs  and  Prunes 
gently  with  twenty-four  [fluid]ounoes  of  Distilled  Water  in  a  covered  vessel  for  four 
hours ;  then,  having  addecl  more  Distilled  Water  to  make  up  the  quantity  to  its  origi-- 
nal  volume,  mix  the  Tamarind  and  Cassia  Pulp,  digest  for  two  hours,  and  rub  the 
softened  pulp  of  the  firuita  through  a  hair  sieve,  rejeoting  the  seeds  and  other  hard 
parts.  To  the  pulped  product  add  the  Sugar  and  Extract  of  Liquorice  and  dissolve 
them  with  the  aid  of  a  little  heat ;  while  the  mixture  is  still  warm,  add  to  it  grad- 
ually the  mixed  Senna  and  Coriander  powders,  and  mix  the  whole  thoroughly,  making 
the  weight  of  the  resulting  Confection  seventy-five  ounces  either  by  evaporation  or 
by  the  addition  of  more  Distilled  Water."  Br.  The  ounee  empbyed  in  the  British 
process  is  the  avoirdupois  ounce. 

The  Confection  of  Senna,  when  correctly  made,  is  an  d^ant  preparation,  and  keeps 
well  if  properly  secured.  The  present  TJ.  S.  process  differs  from  that  of  1860  in  pre- 
paring the  pulps,  as  suggested  in  former  editions  of  this  Dispensatory,  instead  of 
taking  them  already  prepared.  There  may  be  difficulty,  however,  in  the  evapora- 
82 
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tioD  to  84  parts,  partionlarly  if  the  pulpy  drags  are  of  good  qaality.  The  present 
preparation  contains  nearly  20  per  cent,  naore  sugar  than  that  officinal  in  1870, 
and  nearly  2  per  cent,  more  senna.  It  Is  not  uncommon  to  omit  the  cassia  pulp  in 
the  preparation  of  the  confection,  as  the  pods  are  not  always  to  he  found  in  the 
market  But,  as  this  is  next  to  senna  the  most  active  ingredient,  the  omission  is  to 
be  regretted.  Cassia  fistula  is  now  readily  procured  in  commerce,  and  there  eaii 
be  no  excuse  for  its  omission.  It  has  also  been  proposed  to  substitute  the  fluid 
extract  of  senna  for  the  orade  drag  (A,  J,  P.,  xliii.  123) ;  but,  as  the  fluid  extract 
is  of  such  uncertain  quality,  the  leaves  themselves  are  certainly  preferable. 

This  is  one  of  our  best  and  most  pleasant  laxatives,  being  admirably  adapted  to 
cases  of  habitual  costiveness,  especially  in  pregnant  women  and  persons  afifected  with 
piles.  It  is  also  veiy  useful  in  constipation  during  convalescence  from  acute  disease. 
The  dose  is  two  drachms  (7*8  Gm.),  to  be  taken  at  bedtime. 

CX)NFECTIO  SULPHUEIS.  Br.     Omfection  of  Sulphur. 

(0QK-TiG'T{-6  StL'PHU-BlS.) 
Eleotnarium  SulphnriB ;  Eleotuaire  de  Boafrey  Fr»^  Sohwefel'Lirtwei^  Q. 

"  Take  of  Sublimed  Sulphur /otir  ounces  [avoirdupois]  ;  Acid  Tartrate  of  Pota» 
sium,  in  powder,  one  ounce  [av.] ;  Syrup  of  Oranse  Ve^  four  fluidounces  ;  Traga- 
canth,  in  powder,  eighteen  grains.    Bub  them  well  together.''  Br. 

This  is  merely  a  mode  of  administering  the  two  laxatives,  sulphur  and  bitartrate 
of  potassium ;  and  the  relative  proportion  of  the  latter  is  so  small  that  it  can  have 
little  effect.  The  addition  of  tragaoanth  is  due  to  a  su^estion  of  Mr.  Peter  Boa, 
who  found  that  without  it  a  syrapy  kyer  of  liquid  formed  on  top  of  the  confec- 
tion. (jP.  J.  2V.,  1882,  p.  682.)  The  dose  is  from  one  to  two  drachms  (3-9  to  7*8 
Gm.)  or  more. 

CONFECTIO  TEREBINTHIN^.  Br.    Ckmfed&m,  of  Turpentine. 

(OQN-FftCTI-O  TftB-^-Bbr'THI-NiB.) 
Eleotnariam  TerebinUiinatam ;  Slectuaire  t^r^bintfain^y  Fr.;  Terpentinol-Latwerge,  G. 

**  Take  of  Oil  of  Turpentine  one  Jluidounce ;  Liquorice  Boot,  in  powder,  one 
ounce  [avoirdupois] ;  Clarified  Honey  two  ounces  [av.].  Bub  the  Oil  of  Turpen- 
tine with  the  Liquorice,  add  the  Honey,  and  mix  to  a  uniform  consistence."  Br, 

Confections  might  be  multiplied  indefinitely  upon  the  principle  which  appears  to 
have  been  adopted  here,  that,  namely,  of  giving  a  convenient  formula  for  the  admin- 
istration of  medicines.  The  effects  of  this  confection  are  those  only  of  the  oil  of 
turpentine.    The  dose  may  be  from  a  half  a  drachm  to  a  drachm  (1*9  to  3*9  Gm.). 

CONII  FOLIA.  Br.     Qmium  Leaves. 

"  The  fresh  leaves  and  young  branches  of  Conium  maculatum ;  gathered  from  wild 
British  plants  when  the  n-uit  begins  to  form.'*  Br, 

Heraloek  Letfves ;  Herba  Conii,  P,0,;  Herba  OioatSB  Mi^oriB ;  FeoilleB  de  graade  CigaS  (da dgaS 
officinale),  Fr.;  SoUerlingflkrant,  Sehierlings-BniUer,  G. 

CONIUM.  U.S.     Omium.    [flfenfodfe.] 

(oq-ni'Cm.) 

"  The  ftdl-growB  fruit  of  Conium  maculatum.  Linn^.  (^Nat.  Ord.  TJmbdlifem, 
Campylospermsd),  gathered  while  yet  green."  U.  S.  *^  The  fruit  of  Conium  macu- 
latum, Idnn,,  gathorad  when  frdly  developed,  but  while  still  greeui  and  eareiyiy 
dried."   Br. 

Conii  Fmotm,  Br,;  Bemlook  Fruit;  FniitB  de  grande  Oiga^,  Cigatf  ordinain^  Grand  (SgaS; 
Fr.;  Qefleokter  Sohierling,  SohierlinpfrUohte,  G.;  Ciouta,  It.,  Sp, 

Gen.  Ch.  Partial  involucre  halved,  usually  three-leaved.  Druit  nearly  globokr, 
five- streaked,  notched  on  both  sides.  VFUld. 
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Chnivm  maeulaiwn.  Willd.  Sp.  Plant  I  1395 ;  Bigelow,  Am.  Med.  Bot,  i.  113 ; 
Woodv.  Med.  BU.  p.  104,  t.  42.  This  is  an  umbelliferoiu  plant,  having  a  biennial 
spindle^haped  whitiah  root,  and  an  herbaoeous  branching 
BtoiB,  from  three  to  six  feet  high,  roand,  hollow,  smooth, 
ihining,  slightly  striated,  and  marked  with  brownish  purple 
qpots.  The  lower  leaves  are  tripinnate,  more  than  a  foot  in 
length,  shining,  and  attached  to  the  joints  of  the  stem  by 
sheathing  petioles ;  the  upper  are  smaller,  bipinnate,  and  in- 
serted at  the  division  of  the  branches ;  both  have  channelled 
ftoistalks,  and  incised  leaflets,  which  are  deep  green  on  their 
iippw  snrface  and  paler  beneath.  The  flowers  are  very  small, 
wUte,  and  disposed  in  compound  terminal  umbels.  The 
general  involucre  consists  of  from  three  to  seven  lanceolate, 
xefteeted  leaflets,  whitish  at  their  edges ;  the  partial  involucre, 
ai  three  or  four,  oval,  pointed,  spreading,  and  on  one  side 
only.  There  are  five  petals,  cordate,  with  their  points  in- 
flected, and  nearly  equal.  The  stamens  are  spreading,  and 
sboQt  88  long  as  the  corolla ;  the  styles  diverging.  The  fruit, 
oommonly  mlled  seeds,  is  roundish-ovate,  a  line  and  a  half  ^"*^^^°i""J5kS'.*™'**" 
or  rather  less  in  length  by  a  line  in  breadth,  striated,  and 
composed  of  two  plano-convex,  easily  separable  parts,  which  have  on  their  outer 
surface  five  crenated  ribs  separated  by  slightly  wrinkled  furrows.  On  cross-section 
the  absence  of  oil-ducts  becomes  apparent,  and  a  deep  furrow  upon  the  oommis- 
snral  face  of  tJie  albumen  gives  a  reniform  appearance.  As  kept  in  the  shops,  the 
mericarps  are  usually  separated.  They  are  thus  described  in  the  U.  S.  Pharmaoo- 
poBia.  "•  About  one-eighth  of  an  inch  (3  mm.)  long ;  broadly  ovate ;  laterally  com- 
pressed ;  gray-green ;  often  divided  into  the  two  mericarps,  each  with  five  crenate  ribs, 
without  oil-tubes,  and  containing  a  seed  which  is  grooved  on  the  face ;  odor  and 
taste  slight  When  triturated  with  solution  of  potassa,  Gonium  gives  off  a  strong, 
disagreeable  odor."   U.  S. 

Gonium  is  a  native  of  Europe,  and  has  become  naturalized  in  the  United  States, 
where  it  is  also  cultivated  for  medicinal  purposes.  It  grows  usually  in  clusters  along 
the  roadsides,  or  in  waste  grounds,  and  is  found  most  abundantly  near  old  settlements. 
It  flowers  in  June  and  July.  The  whole  plant,  espedally  at  this  period,  exhales  a 
fistid  odor,  compared  by  some  to  that  of  mice,  by  others  to  that  of  the  urine  of 
cats ;  and  narcotic  effects  result  from  breathing  for  a  long  time  air  loaded  with  the 
effluvia.  The  plant  varies  in  narcotic  power  according  to  the  weather  and  climate, 
being  most  active  in  hot  and  dry  seasons  and  in  warm  countries.  The  hemlock  of 
Greece,  Italy,  and  Spain  is  said  to  be  much  more  energetic  than  that  of  the  north  of 
Europe.  As  a  general  rule,  those  plants  are  most  active  which  grow  in  a  sunny  ex- 
posure. The  term  dcuta^  which  has  often  been  applied  to  this  plant,  belongs  to  a 
different  genus.     The  leaves  and  fruit  are  officinal. 

The  proper  season  for  gathering  the  leaves  is  when  the  plant  is  in  flower;  and  Dr. 
Fothergill  asserts,  from  experiment,  that  they  are  most  active  about  the  time  when 
the  flowers  b^n  to  fitde.  The  footstalks*  should  be  rejected,  and  the  leaflets  quickly 
dried,  either  in  the  hot  sun,  on  tin  plates  before  a  fire,  or  by  a  stove-heat  not  ex- 
ceeding 120^  F.  They  should  be  kept  in  boxes  or  tin  cases,  excluded  from  the  air 
and  light,  by  exposure  to  which  they  lose  their  fine  green  color,  and  become  de- 
teriorated. The  same  end  is  answered  by  pulverizing  them,  and  preserving  the 
powder  in  opaque  and  well-stopped  bottles.  But  little  reliance  can  be  placed  on  the 
dried  leaves ;  as,  even  when  possessed  of  a  strong  odor  and  a  fine  green  color,  they 
may  be  destitute  of  the  narcotic  principle.  When  rubbed  with  caustic  potassa  thfgy 
should  exhale  the  odor  of  conine.  The  fruit  retains  its  activity  much  longer  than 
the  leaves.  Dr.  Ghristison  found  them  to  have  sustained  no  diminution  of  power 
after  having  been  kept  eight  years.  Hirtz  inferred  from  experiment  that  extract  of 
the  seeds  was  ten  times  stronger  than  that  of  the  leaves.     Gommerdal  conitim  oc- 

*  Dr.  Manliiis  Smith,  of  Hanlim,  N.  T.,  Ium  demonstrated  that  the  footstalkf  are  almost  destl' 
tirte  of  the  aetire  alkaline  principle.  {Ann,  de  Thirap.,  1873^  p.  39.) 
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casioDally  contains  other  ambelliferooB  plants,  or  it  may  be  almost  wholly  compoeed 
of  sach  plants,  and  even  anise  has  been  used  as  an  adulteration  to  the  firait.  The 
presence  of  such  imparities  is  to  be  reoogniied  by  physical  ezamiDatioQ. 

Properties.  The  dried  leaves  of  the  hemlock  have  a  strone,  heavy,  narootic  odor, 
leas  disagreeable  than  that  of  the  recent  plant.  Their  taste  is  bitterish  and  naoaeons; 
thdr  color  a  dark  green,  which  is  retained  in  the  powder.  A  slight  degree  of  acri- 
mony possessed  by  the  fresh  leaves  is  said  to  be  dissipated  by  diying.  The  seeds 
have  a  yellowish  gray  color,  a  feeble  odor,  and  a  bitterish  taste.  Their  form  h«i 
already  been  described.  Water  distilled  f^m  the  fresh  leaves  has  the  odor  of  hem- 
lock, and  a  nauseous  taste,  but  does  not  produce  narooUc  effects.  The  deeootioD  has 
little  taste,  and  the  extract  resulting  from  its  evaporation  is  nearly  inert.  From  these 
facts  it  is  inferable  that  the  active  principle,  as  it  exists  in  the  plant,  is  not  Tolatile 
at  lOO^"  0.  (212''  F.),  and,  if  soluble  in  water,  is  injured  by  a  boiling  heat.  Alcohol 
and  ether  take  up  the  narcotic  properties  of  the  leaves ;  and  the  ethareal  extract, 
which  is  of  a  rich  dark  green  color,  is  stated  by  Ihr.  A.  T.  Thomson  to  have  the 
smell  and  taste  of  the  plant  in  perfection,  and  in  the  doee  of  half  a  grain  to  prodvoe 
headache  and  vertigo.  Upon  destructive  distillation,  the  leaves  yield  a  very  poisonous 
empyreumatic  oil.  Schrader  found  in  the  juice  of  the  leaves,  resin,  extractive,  gum, 
albumen,  a  green  fecula,  and  various  saline  substances.  Brandos  obtained  from  the 
plant  a  very  odorous  oil,  albumen,  resin,  ooloring  matter,  and  salts. 

Oeiger  was  the  first  who  obtained  the  active  principle  in  a  separate  state,  and 
proved  it  to  be  alkaline.  It  appears  that  there  are  two  volatile  substanees  in  hem- 
lock ;  one  of  them  an  oil,  which  is  in  very  small  quantity,  and  has  never  been  chemi- 
cally studied ;  it  is  obtained  by  simple  distillation.  The  volatile  alkaloid,  oemMe,  is 
the  active  principle.  As  it  exists  in  the  plant  in  combination  with  an  acid,  it  is  not 
readily  volatilised ;  but  when  alkali  b  previously  added,  it  freely  comes  over  with  the 
distillate.  The  add  of  conium  Peschier  believed  to  be  peculiar,  and  named  eomOe 
aeicL  Other  observers  claim  that  it  is  malic  acid.  Oeiger  obtained  oonine  by  the 
following  process.  He  distilled  fresh  hemlock  with  caustic  potassa  and  water,  neu- 
tralized with  sulphuric  acid  the  alkaline  liquid  which  came  over,  evaporated  this 
liquid  to  the  consistence  of  syrup,  added  anhydrous  alcohol  so  long  as  a  precipitate 
of  sulphate  of  ammonium  was  afforded,  separated  this  salt  by  filtration,  disttlled  off 
the  alcohol,  mixed  the  residue  with  a  strong  solution  of  caustic  potassa,  atfd  disdlied 
anew.  The  conine  passed  over  with  the  water,  horn  which  it  separated,  floating  on 
the  surface  in  the  form  of  a  yellowish  oil.  According  to  Br.  ChristiaoDy  an  easier 
process  is  to  dbtil  cautiously  a  mixture  of  a  strong  solution  of  potassa  and  the  al- 
coholic extract  of  the  unripe  fruit.  Dr.  J.  Schorm  suggests  an  improvement  in  the 
process,  which  yields  a  purer  conine,  in  Ber.  d,  Deut$ch.  Chem.  Gret.^  1881,  p.  1765 ; 
also  N.  R,,  1881,  Dec.  As  obtained  by  the  above  process,  conine  is  in  the  state  of 
a  hydrate,  containing  one-fourth  of  its  weight  of  water  and  a  little  ammonia.  Froai 
the  former,  it  may  be  freed  by  chloride  of  calcium ;  horn  the  latter,  by  exposing  it 
under  an  exhausted  receiver,  till  it  ceases  to  emit  bubUes  of  gas. 

The  fresh  leaves  or  seeds  should  be  employed  in  the  preparation  of  conine;  as  the 
alkaloid  undeigoes  decomposition  by  time  and  exposure.  The  seeds  contain  most  of 
this  principle;  but  even  in  these  it  exists  in  very  small  proportion.  From  6  pouadb 
of  the  fresh  and  9  of  the  dried  seeds,  Geiger  obtained  about  an  ounce  of  odune; 
while  from  100  pounds  of  the  fresh  herb  he  got  only  a  drachm,  and  from  the  dried 
leaves  none.  Christison  recommends  the  full-grown  fruit  while  yet  green,  and 
states  that  8  pouods  will  yield  half  an  ounce  of  hydrate  of  conine,  and  contains  mock 
more.  In  relation  to  the  relative  strength  of  different  parts  of  the  plant,  Dr.  MaB- 
lius  Smith,  of  New  York,  gives,  as  the  result  of  a  series  of  oarefuUy  conducted  ex- 
periments, that  the  unripe  fruit  of  the  conium  is  far  preferable  to  the  dried  leaves, 
and  is  even  stronger  than  the  full-grown  fruit,  that  it  may  be  dried  without  serioas 
injury,  and  that  a  very  active  preparation  mav  be  made  from  it.  He  also  Ibuai 
that  full-grown  fruit,  collected  in  August,  and  dried  in  the  dark,  retained  its  adivi^ 
unimpaired  for  several  yeara.  This  would  appear  to  contradict  in  some  mmmn 
previous  opinions  of  the  injurious  effects  of  time.  (P.  J,  TV.,  Feb.  1869,  pp.  491-2L) 

Cbntite,  C,B[„N,  has  been  thoroughly  studied  by  Hoflnann  (1881),  who 
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lished  the  correct  formula  as  given,  instead  of  GgH.jN,  as  it  was  formerly  assumed, 
and  Ladenborg  (1886),  who  effected  its  synthesis  nrom  aUylpyridme  by  reduction 
wilh  aodium  in  aloohoHc  solution :  GsH,(0,H JN  +  8H  ===  C,Hj0(C,Ht)N.  This 
reactioo  gives  normal  propyl  piperidme,  which  by  the  orystalliaation  of  its  tartrate 
splits  into  camne  (dextro-rotatory)  and  a  very  similar  Issvo-rotatory  oonine,  just  as 
raoemio  aeid  splits  into  dextro-rotatory  and  Issvo-rotatoiy  tartaric  add. 

CoNiNK  b  m  the  form  of  a  yellowish  oily  liquid,  of  sp.  gr.  0*87  to  0*89,  of  a  veiy 
aerid  taste,  and  a  strong  penetiatii^  odor,  compared  to  that  of  the  urine  of  mice,  and 
lecalliiig  the  smell  of  fresh  hemlock,  though  not  identical  with  it.  In  Tolatility  it 
resembles  the  essential  oils,  readily  rising  with  the  vapor  of  boiling  water,  but  when 
unmixed,  requiring  for  ebullition  a  temperature  of  170^  G.  (338^  F.).  It  is  freely 
solnbie  in  alcohol,  ether,  the  fixed  and  volatile  oils,  and  slightly  so  in  water.  It  unites 
with  about  one-fourth  of  its  weight  of  water  to  form  a  hydbrate.  It  reddens  turmeric, 
and  neutraliseB  the  acids,  forming  with  them  soluble  salts,  some  of  which  are  crystal- 
tinble.  With  tannic  acid  it  forms  an  insduble  compound.  Like  ammonia,  it  occa- 
sions a  white  cloud  when  approached  by  a  rod  moistened  with  hydrochloric  acid ; 
and  the  resulting  hydrochlorate,  contrary  to  previous  statements,  is  asserted  by 
Prof.  Wertheim  to  be  crystallixable,  and  not  in  the  least  deliquescent.  The  state- 
ment of  Wertheim  as  to  the  crystallisation  of  the  hydrochlorate  has  been  confirmed 
by  Qeo.  C.  Close,  who  prepared  it  by  directly  uniticg  its  constituents  and  evaporating 
its  solution  by  means  of  a  water-bath.  The  salt  crystallised  from  the  solution.  He 
did  not  succeed  in  obtaining  crystallizable  salts  with  sulphuric,  citric,  or  oxalic  acids. 
(A.  J.  P.,  1869,  p.  62.)  It  coagulates  albumen,  and  precipitates  the  salts  of  alu- 
minium, copper,  nnc,  manganese,  and  iron.  It  also  precipitates  nitrate  of  silver,  but 
in  exeesB  redissolves  the  precipitate.  Most  of  its  salts  are  decomposed  by  evapora- 
tion. When  exposed  to  the  air,  it  speedily  assumes  a  deep  brown  color,  and  is  ulti- 
mately converted  into  a  resinous  matter,  and  into  ammonia  which  escapes.  Under 
the  influence  of  heat  this  change  takes  place  with  much  greater  rapidity.  The  pres- 
ence of  oonine  may  be  detected  in  an  extract,  or  other  preparation  of  hemlock,  by 
rubbing  it  with  potassa,  which  instantly  develops  its  peculiar  odor.*  it  is  a  most 
eneigetie  poison ;  one  diop  of  it  injected  into  the  eye  of  a  rabbit  killing  the  animal 
in  nine  minutes,  and  three  drops  killing  a  stout  cat  in  a  minute  and  a  half  when 
similarly  applied.     Locally  the  alkaloid  appears  to  act  as  an  irritant 

Methyloonine,  From  a  communication  by  Drs.  A.  von  Planta  and  Aug.  Kekul^ 
to  the  Annal,  der  Chem.  und  Pharm,  (Ixxxix.,  s.  129-166),  it  would  appear  that 
conunereial  conine  consists  most  commonly  of  at  least  two  homologous  bases ;  one 
being  the  proper  eomne  (GgH„N),  which  contains  one  atom  of  hydrogen  capable  of 
being  repkced  by  radicals,  and  the  other,  named  methyloonine,  GgH„(GH3)N,  in 
wh«^  the  methyl  group  GEE,  has  been  substituted  for  the  replac^le  H  atom  of 
conine.  In  relation  to  the  modes  of  separating  these  alkaloids  and  their  distinctive 
properties,  we  must  content  ourselves  with  referring  to  the  original  paper. 

Cbnhydrine.  Prof.  T.  Wertheim  also  found  a  new  alkaloid  mixed  with  the  co- 
nine  obtained  by  distillation  from  firesh  hemlock  flowers.  It  is  orystallisable,  fusi- 
ble below  100^  0.  (212^  F.),  and  volatilixable  at  a  hijriier  temperature,  diffusing 
the  peculiar  odor  of  conine,  or  one  very  much  like  it.  Water  dissolves  it  considera- 
bly, ether  and  alcohol  freely ;  and  the  solution  has  a  strong  alkaline  reaction.  Its 
formula  is  given  as  GgHifNO.  When  distilled  with  anhydrous  phosphoric  oxide  it 
S|dit8  into  conine  and  one  molecule  of  water.  (A.  J.  P.,  xxix.  321.)  It  may  be 
sqnrated  from  conine  by  exposing  the  mixed  alkaloids  to  a  freezing  mixture,  ex- 
pnesingy  and  then  repeatedly  erystalludng  from  ether.  (Omelm,  xiii.  169.) 

ParaeamiK.    Ckmine  was  supposed  to  have  been  artifidally  produced  by  Hugo 

*  Orfila  giTefl  tiie  following  additional  ohenical  ohanoten  of  oonine.  Heated  in  a  oapralOy  it 
fflirau  wliite  vapon,  hivino  a  ttrong  null  of  ceUry  and  of  tkt  urine  of  mice.  Weak  tinoturo  of 
iediJie  giTes  a  white  precipitate,  becoming  olive  with  ezoees  of  the  tinotaro.  Pure  eoneenirated 
MilpAiiric  aeid  doo§  not  alter  it;  but  when  the  mixture  is  heated,  it  beoomee  first  brown,  then  blood- 
fM^  and  finally  black.  Nitric  aeid  imparts  a  topaz  color,  not  changed  by  heat.  The  ohlorides  of 
phrtnnm  and  of  gold  give  yellow  precipitates,  and  oorrosiye  sublimate  a  white  one.  Permanganate 
«r  potaeriom  is  immediately  deoolorisea.  Neutral  acetate  of  lead  gives  no  ttredpiiaU^  nor  does  the 
•abaeetate.  The  parts  of  this  note  in  italics  indicate  the  means  of  distinguishing  this  alkaloid  from 
aieotine^  (S«e  P,  J.  Tr.,  zi.  89.) 
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Schiff.  From  the  reaction  of  huhfrie  aldehyd  with  an  alooliolio  aoIatioD  of  am- 
moDia,  he  obtained  two  bases,  one  of  which,  dibutyraldine,  yielded  on  disCllladoii, 
first  a  neutral  oily  substance,  and  afWwards  a  strong  alkaline  base,  which  proved 
to  have  all  the  physiological  properties  of  natural  conine,  but  was  optically  inactive, 
while  true  conine  is  right  rotatory.  Since  the  change  in  the  formula  of  true  oonine  it 
will  be  seen  that  the  base|9araconme,  which  is  O^H^N,  is  not  even  iaomerie  with 
conine. 

Hedioal  Properties  and  Uses.  Hemlock  is  supposed  to  be  the  narcotic  used  fay 
the  Athenians  to  destroy  the  life  of  condemned  individuals,  and  by  which  Socratei 
and  Phocion  died.  It  was  also  used  by  the  ancients  as  a  medicine,  but  fell  into 
tire  neglect,  and  did  not  again  come  into  notice  till  the  time  of  Stbrck,  by  whom  it 
much  employed  and  extravagantly  praised.  Anodyne,  soporific,  antispasmodic,  ant- 
aphrodisiac,  deobstruent,  and  diuretic  properties  have  been  abecribed  to  it.  It  wis 
highly  recommended  by  Storck  as  a  remedy  in  schirrns  and  cancerous  ulceiB,  and 
has  since  been  employed  in  all  kinds  of  chronic  enlargements,  and  in  diseases  most 
numerous  and  most  diverse. 

Modern  research  has,  however,  greatly  limited  the  use  of  the  medidne,  rendering  its 
possession  of  alterative  properties  more  than  doubtftd.  When  taken  internally  in  sof' 
ficient  dose  it  produces  very  profound  muscular  weakness,  associated  it  may  be  with 
vertigo  and  disordered  vision.  After  toxic  doses  the  muscular  prostration  is  extreme, 
the  eyelids  droop  from  weakness,  the  voice  is  suppressed,  the  pupils  dilated,  the  light 
almost  lost,  consciousness  is  usually  preserved  to  the  last;  and  life  finally  is  extin- 
guished without  struggle.  In  some  cases  there  have  been  convulsive  movements,  and 
violent  cardiac  palpitation  has  been  noted.  The  chief  action  of  the  poison  is  upoft 
the  motor  nerves,  which  it  paralyses;  the  efierent  or  sensitive  nerves  are  ako  affeeted, 
but  to  a  much  less  extent.  Conium  probably  exerts  no  direct  influence  upon  the 
cerebral  centres,  but  there  is  some  reason  for  believing  that  it  is  a  spinal  depressant. 
At  present  conium  is  rarely  employed  by  the  general  practitioner,  except  in  spas- 
modic affections,  such  as  chorea  and  hooping-cough.  Probably  the  most  freqiunt 
use  of  it  is  by  alienists  for  the  production  of  calm  in  maniacal  excitement. 

The  powdered  leaves  and  the  inspissated  juice  are  the  preparations  whidi  have 
been  most  employed ;  but  the  juice  of  the  fresh  leaves  is  much  used  in  En^bnd, 
and  the  fluid  extract  of  the  U.  S.  Pharmacopoeia,  made  from  the  fruit,  is  the  best 
of  all  preparations.     The  powdered  leaves  may  be  given  in  the  dose  of  three  or 
four  grains  (0*20-0*26  Gm.)  twice  a  day,  gradually  increased  till  the  oocnrreDce 
of  slight  vertigo  or  nausea  indicates  that  it  has  taken  effect     To  maintain  a 
given  impression,  it  is  necessary  to  increase  the  dose  even  more  rapidly  than  is 
customary  with  most  other  narcotics ;  as  the  system  becomes  very  speedily  habit- 
uated to  its  influence.     In  some  instances,  the  quantity  administereid  in  one  day  has 
been  augmented  to  more  than  two  ounces.     The  strength  of  the  preparations  of 
hemlock  is  exceedingly  unequal;  and  caution  is  therefore  neoeasaiy,  when  the 
medicine  is  given  in  very  large  quantities,  to  employ  the  same  pared,  or,  if  a  change 
be  made,  to  commence  with  the  new  parcel  in  small  doses,  so  as  to  obviate  any  danger 
which  might  result  from  its  greater  power.     Unpleasant  consequeDoes  have  followed 
a  neglect  of  this  precaution.   There  are  also  an  officinal  tincture,  a  fluid  eztraet,  as 
abstract,  and  an  alcoholic  extract,  all  of  which,  when  properly  inade,  are  oonstdered 
efficient  preparations.   The  fresh  juice  of  the  plant  has  been  recommended  by  Hufe- 
land  in  the  doae  of  from  twelve  to  forty  drops  (0*72-2*5  Co.).     The  exprasnd 
juice  of  the  fresh  plant,  with  a  little  alcohol  for  its  preservation,  rooently  intn^ 
duced  into  the  Pharmacopoeias,  is  one  of  the  most  reliable  forms  in  whieli  the 
leaves  can  be  used.     The  powdered  seeds  should  be  given  in  a  dose  considerably 
smaller  than  that  of  the  leaves.*    The  fresh  leaves  are  sometimes  used  externally  aa 
an  anodyne  cataplasm ;  and  the  extract,  and  an  ointment  prepared  from  the  li 


*  The  root,  while  containing  a  small  proportion  of  oonine,  is  too  feeble,  aooordiag  to  the 
ments  of  Dr.  John  Ilarley,  of  London,  to  be  used  praotioally  with  adraatage.     Dr.  Harley  has 
found  in  the  root  three  new  proximate  principles,  one  a  very  bitter  resin  whioh  he  nai 
marine,  and  the  two  others,  crystallisable  bodies,  named,  respectively,  rhUoconin  and  rhu 
They  are  all  neutral,  and  so  far  as  known  medicinally  inert.  (See  P,  J.  Tr,,  Aug.  18<S7.) 
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are  applied  to  the  same  pnipoee.  A  plaster  made  6om  the  extiaot  has  also  been 
employed.* 

GoniDe  acts  precisely  as  does  hemlock,  and  may  be  used  for  the  same  purposes. 
The  dose  is  from  ODO-foarth  to  one-half  a  drop  (0*15  to  0*30  Co.).  A  solution  of 
one  part  in  one  hundred  of  very  dilute  alcohol  has  been  used  with  advantage  in 
certain  cases  of  scrofulous  ophthalmia  with  photophobia,  applied  several  times  daily 
by  friction  about  the  eyelids.  (Joum,  de  FhatTn.,  3e  s^r.,  xix.  219.)  Prof.  Mauth- 
ner,  of  Vienna,  recommends  it  especially  in  the  spasmodic  contraction  of  the  orbi- 
cularis oculi  in  scrofulous  children,  using  a  solution  containing  half  a  grain  of  conine 
in  a  drachm  of  almond  oil,  which  he  applies  by  a  pencil  to  the  eyelids  twice  or  thrice 
daily.  As  a  collyrium,  from  one  to  three  drops  may  be  added  to  six  drachms  of  pure 
water,  and  two  drachms  of  mucilage  of  quince  seeds,  the  whole  being  very  carefully 
strained. 

The  hydrochlorate  of  conine  has  been  recommended  for  exhibition  by  Mr.  O.  C. 
Gkwe,  as  prefoable  to  the  uncombined  alkaloid.  From  half  a  grain  he  experienced  no 
sensible  effects ;  but  a  grain  produced  the  characteristic  symptoms  of  conine  in  an  even 
unpleasant  degree.  These  doses  are  probably  dangerous,  and  not  more  than  a  fourth 
of  a  grain  (0*015  Om.)  should  be  given  as  a  commencing  dose.  (A,  J.  P.,  1869,  p.  62.) 
According  to  Moorrut,  one  of  the  best  orystalliaable  salts  of  conine  is  the  hromhydraie, 
Br.  Harley  has  prepared  an  add  henzoaie  of  conine  by  adding  two  mok.  of  the  acid 
to  one  of  the  bfUBe,  and  found  the  resulting  salt  effectual  in  the  dose  of  half  a  grain. 
{P,  J.  Tr.y  Jan.  1871,  p.  585.)  Most  of  the  conine  of  the  market,  however,  is  some- 
what impure ;  it  is  accompanied  by  a  brown  oily  body,  which  adheres  to  the  crystals 
with  great  pennstence :  pure  conine  is  colorless.  The  alkaloid  is  treated  with  aqueous 
bromhydric  add,  which  causes,  especially  with  the  brown  variety  of  conine,  an  ele- 
vatioQ  of  temperature,  and  a  disengagement  of  white  fumes  of  the  odor  of  conine ; 
the  mixture  then  turns  green,  and  finally  blackish  red.  The  crystals,  which  form 
after  some  time,  may  be  obtained  quite  colorless  by  repeated  crystallisations.  They 
are  colorless  prismado  needles,  soluble  in  water  and  alcohol,  less  so  in  ether  and 
chlorafbrm,  inodorous  and  almost  tasteless,  and  are  not  deliquescent.  They  should 
be  kept  in  the  dark,  otherwise  they  assume  a  red  tint  The  salt  has  been  used  by 
various  practitioners  with  great  success,  in  the  treatment  of  hooping-cough,  in  doses 
of  about  one-twelfih  of  a  grain  (-005  6m.),  if  necessary,  every  hour,  for  a  child 
three  years  of  age ;  or  one-thirtieth  of  a  grain  (-002  Om.)  for  a  child  of  one  year ; 
or  one-sixth  of  a  grain  (*01  Om.)  for  adults.  In  sciatica  it  has  been  employed 
hypodermically  in  quantities  of  one-twelfth  of  a  grain  (.005  Om.)  with  good  results. 
{Rtpert.  de  Fharm.,  1876,  p.  369 ;  N.  -ft.,  1876,  1879,  pp.  18,  178.) 

Tnough  &tal  to  some  animals,  hemlock  is  eaten  with  impunity  by  others,  as  horses, 
goats,  and  sheep.  The  best  method  of  relieving  its  poisonous  effects  is  the  speedy 
evaeuation  of  ^e  stomach.f 

*  The  foIlowiDg  formula  of  Planohe  has  been  approved  by  the  Society  of  Pharmaoy,  of  Paris. 
Take  of  extract  of  hemlock  90  parts,  of  purified  elemi  20  parts,  of  white  wax  10  parts.  Melt  the 
resin  and  wax  with  a  gentle  heat,  and  incorporate  the  extract  with  the  mixture.  {Jouru.  de  Pharm., 
Jiiillet,  1862.  p.  46.) 

t  Dr.  Barley's  experiments  on  the  relative  value  of  the  different  preparations  of  conium  are 
based  upon  their  physiological  effects.  The  results  obtained  were  as  follows.  1.  The  Extractum 
Conii,  B,  P.,  and  Succus  Conii,  B.  P. — 20  grains  of  the  extract  eaualled  2  fluidrachms  of  the  juice 
(16  gr.  to  f3j).  4.  SueonsOonii,  B,  P.;  Tincture  of  the  green  fruitifl'Ondon  ^v  in  Jxx);— four 
dnehms  of  the  juioe  equalled  fifty  minims  of  the  tincture  {Z^v  to  11P50).  11.  Different  prepara- 
tions of  Succus,  B.  P.,  prepared  by  different  persons, — Buckle's  (the  plant  yielding  75  per  cent,  of 
juice)  and  Hanbury's  (the  plant  yielding  35  per  cent,  of  juice) ; — nine  drachms  of  Buckle's 
equalled  three  drachms  of  Hanbury's— (^ix  to  3iij).  13.  Bxtract  of  green  fruit,  Tincture  of  green 
fruit,  and  Suecns,  B.  P.— Three  grains  of  the  extract  equalled  four  fluidrachms  of  the  Tincture, 
and  four  drachms  of  Succus  (gr.  ly  of  extract—f^iv  of  Tincture,  and  Z^^  of  Succus).  14.  Of  Squihh'$ 
fimid  extract  50  minims  equal  of  the  TineU  of  the  green  fruit,  London,  Z^^^'t  of  the  Succus  Conii, 
B.  P^  3v ;  of  the  Tincture  of  the  fresh  plant,  ^iiiss  to  giv ;  and  of  the  Tinoture  of  the  dry  plant, 
f  Sj.  15.  Of  Sqnibb's  fluid  extract  3j  equals  of  pale  Succus  3vi,  of  dark  Snoous  ^g ;  of  Tinoture 
ofthe  green  fruit  Z^^  >  of  Tincture  of  the  fresh  plant  3*^  i  Neutral  Bensoate  of  Conine,  gr.  |. 
IS.  Of  Suocus  Conii,  B,  P.  (Buckle's),  5T)^B®°^t^^®  of  Conine,  gr.  \,  The  author  draws  the  fol- 
lowing eondusions  from  his  experiments.  The  green  fruit,  as  the  basis  of  Tinotures  and  Sxtraoti, 
is  d«eidedly  superior  to  any  other  part  of  the  plant;  and  the  snirituous  extract  of  the  green  fruit 
should  be  substituted  for  the  almost  worthless  Extract  of  the  Br.  Pharm.  The  variable  strength 
«f  the  Suoeos  is  an  objection.  (P.  /.  TV.,  Jan.  1871,  p.  585.) 
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Off.  Prep,  Abstraotam  Gonii ;  Eztractum  Gonii  Alooholioam ;  Extraotnm  Com 
Flaidnm ;  Tinctura  Ck>nii. 

Off.  Prep.  Br.  Tinctura  Conii. 

C^.  P^ep.  of  ike  Leaves.  Br.  Eziractam  Conii ;  Snoctu  Gonii. 

COPAIBA.  Z7.  S.y  Br.     Copaiva.     {^Balaam  of  Oopaiba.'] 

(OQ-PA'B^.) 

"  The  oleoresin  of  Copaifera  Langsdorffii,  Desfontaines,  and  of  other  species  of 
Oopaifera.  (Nat.  Ord.  LegumiDoeaB,  Papilionaoe».)"  U.  8.  "  The  oleo-resin  ob- 
tained by  catting  deeply  or  boring  into  the  trunk  of  Copaifera  Lan^orffii,  Desf  ; 
and  other  species  of  Copaifera,  J^n»."  Br. 

Bftlaamom  Copaira,  P.O.;  Balsam  Copaiba,  Balsam  CapiW;  Copaha,  Oleo-r^sine  (Banme) 
de  Gopaha,  Fr.j  Copaiya;  Copaiva- Balsam,  (?./  Balsamo  di  Copaiba,  It.;  Balsamo  de  Co- 
payva,  Sp. 

Gen.  Ch.  Cdfyx  none.  Petals  four.  Legvtme  ovate.  Seed  one,  with  an  ovate 
arillns.   WiUd. 

Copaiba  was  first  noticed  in  a  work  published  by  Purchas,  in  England,  in  1625. 
The  next  reference  to  it  was  by  Cristoval  d' Acufia,  in  1 638.  In  1648,  Man^rav  and 
Piso  gave  a  detailed  account  of  the  tree  which  produces  it,  and  the  methods  of  gather- 
ing it.  Jacquin  in  1763  described  a  species  of  Copaifera,  growing  in  Mardnique, 
which  he  named  C.  officinaMs.  As  this  was  belieyed  to  be  the  same  plant  with  the 
one  observed  by  Marcgrav  in  Brasil,  it  was  adopted  in  the  Pharmacopoeias ;  but  thor 
identity  was  denied ;  and  Desfontaines  proposed  for  Jacquin 's  species  the  title  of  C. 
Jacqvmi,  in  honor  of  that  botanist.  It  is  now  known  that  many  species  of  Copaifera 
exist  in  Brazil  and  other  parts  of  South  America ;  and  all  of  them,  according  to 
Martins,  yield  copaiba.  Brides  C.  officinalis  or  C.  Jacquind,  the  following  are  de- 
scribed by  Hayne: — C.  Owanensis^  C.  Lam^sdorffii,  C  coriacea,  C.  BeyrtehHj  C. 
Mm'tii,  C.  hijugay  C.  nitida,  C.  laxa,  C.  cordifolia.  C.  Jussieuii,  C.  SeOownj  C.  ob- 
lon^folioj  and  C.  muUijuga.  Hayne  believed  that  C.  h^uga  was  the  plant  seen  by 
Marcgrav  and  Piso.  The  four  species  to  which  in  the  Pharmacographia  the  produc- 
tion of  copaiba  is  especially  attributed  are  C.  officinalis^  L.,  C.  OuianensiSf  Besf., 
C.  coriacea,  Mart.,  and  the  C.  Langsdorffii. 

C.  officinalis  is  a  native  of  Yeneauela,  and  grows  in  the  province  of  Carthagena, 
mingled  with  the  trees  which  afibrd  the  balsam  of  Tolu.  It  grows  also  in  some  of 
the  West  India  islands,  particularly  Trinidad  and  Martinique.  Though  reoognind 
in  former  editions  of  the  U.  8.  Pharmacopoeia  as  a  source  of  copaiba,  it  probaUy 
yields  little  of  that  now  in  use.  According  to  Hayne  (x.  t.  17  f.  c),  the  spedes  from 
which  most  of  the  copaiba  of  commerce  is  derived  is  C.  muU^uga^  growing  in  the 
province  of  Para.  It  was  recognized  by  the  U.  S.  P.  1870 ;  but  Bentham,  after  ex- 
amining the  only  specimens  extant,  asserts  it  not  to  be  a  Copaifera  at  all.  It  is  probable 
that  C.  Ouianensisy  which  inhabits  the  neighboriog  territoiy  of  Quiana,  especially 
in  the  vicinity  of  the  Rio  Negro,  affords  also  considerable  quantities ;  and  C,  Langs- 
dorffii and  G.  coriaeeoj  which  are  natives  of  S^  Paulo,  are  thought  to  yield  most 
of  the  juice  collected  in  the  latter  province.  C  nitida,  inhabiting  the  province  ct 
Minas-Geraes,  probably  also  contributes  to  the  commercial  supplies,  through  Bio 
Janeiro. 

The  juice  is  obtained  by  making  a  square  chamber  in  the  stems  of  the  trees  reach- 
ing to  the  very  centre ;  and  the  operation  is  said  to  be  repeated  several  times  in  the 
same  season.  A  single  tree  is  said  to  yield  about  eighty-four  English  Imperial  pints. 
As  it  flows  from  the  wound,  it  is  clear,  colorless,  and  very  thin,  but  soon  aoquins  a 
thicker  consistence,  and  a  yellowish  tinge.  It  is  most  laigely  collected  in  the  prov- 
inces of  Para  and  Maranham,  in  Brazil,  and  is  brought  to  this  country  from  the  port 
of  Para,  in  small  casks  or  barrels.  Large  quantities  of  it  come  from  Maraoaybo,  in 
Venezuela,  and  from  other  ports  on  the  Caribbean  Sea,  whence  it  is  brought  in  ca^»^ 
demijohns,  cans,  jugs,  etc.  The  drug  is  also  exported  from  Angostura,  Cayenne, 
Rio  Janeiro,  and  some  of  the  West  India  islands. 

Properties.  Copaiba  is  a  clear,  transparent  liquid,  usually  of  the  oonsisteiioe  of 
olive  oil,  of  a  pale  yellow  color,  a  peculiar  not  unpleasant  odor,  and  a  bitterish^  hot^ 
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DanaeooB  taste.  Its  sp.  gr.  yaries  ordinarily  firom  0*950  to  1*000,  but  has  been 
known  to  be  as  low  as  0*916.  (Procter,  A.  J.  P.,  xzii.  292.)*  It  is  insoluble  in 
water,  but  entirely  soluble  in  absolute  alcohol,  ether,  and  the  fixed  and  Tolatile  oils. 
Strong  alkaline  solutions  dtssolve  it  perfectly ;  but  the  resulting  solution  becomes 
turbid  when  largely  diluted  with  water.  With  the  alkalies  and  alkaline  earths  it  forms 
Baponaceous  compounds,  in  which  the  resin  of  the  copaiba  acts  the  part  of  an  acid. 
It  dissolyes  magnesia,  especially  with  the  aid  of  heat,  and  even  disengages  carbonic 
acid  from  the  carbonate  of  that  earth.  If  triturated  with  a  sixteenth  of  its  weight 
of  magnesia  and  set  aside,  it  gradually  assumes  a  solid  consistence ;  and  a  similar 
change  is  produced  with  hydrate  of  lime.  (See  PUula  Cbpatbm.)  Its  essential  con- 
stituents are  volatile  oil  and  renn,  with  at  times  small  quantities  of  acids.  As  it  con- 
tains no  benioio  acid,  it  cannot  with  propriety  retain  its  old  title  of  bcUsam  of  co- 
paiva.  The  substances  which  it  most  closely  resembles,  both  in  composition  and 
properties,  are  the  turpentines.  (See  Oleum  Oopaibm,) 

"^  A  transparent  or  translucent,  more  or  less  viscid  liquid,  of  a  color  varying  from 
pale  yellow  to  brownbh-yellow ;  having  a  peculiar,  aromatic  odor  and  a  persistently 
bitter  and  acrid  taste.  Sp.  gr.  0*940--0*993.  It  is  readily  soluble  in  absolute  alco- 
hol. It  is  not  fluorescent,  and  when  heated  to  130^  0.  (266^  F.),  does  not  become 
gelatinous.  When  subjected  to  heat,  it  does  not  evolve  the  odor  of  turpentine,  and 
aiVer  distilling  off  the  volatile  oil  the  residue,  when  cool,  should  be  hard  and  friable 
(abs.  of  fixed  oils).  The  essential  oil  distilled  off  from  the  oleoresin,  when  recti- 
fied, should  not  begu  to  boil  below  200''  0.  (392^  F.).  On  adding  1  drop  of 
Copaiba  to  19  drops  of  disnlphide  of  carbon  and  shaking  the  mixture  with  1  drop 
of  a  cold  mixture  of  equal  parts  of  sulphuric  and  nitric  acids,  it  should  not  acquire 
a  purplish-red  or  violet  color  (abs.  of  gurjun  balsam)."   IL  S, 

The  reginouB  mass  which  remains  after  the  distillation  of  the  oil  is  hard,  brittle, 
translucent,  greenish  brown,  and  nearly  destitute  of  smell  and  taste.  By  mixing  it 
with  the  oil  in  proper  proportion,  we  may  obtain  a  liquid  identical  or  nearly  so  with 
the  original  juice.  This  resinous  mass  is  of  an  acid  character,  and  yields  a  series 
of  amorphous  salts.  It  may  be  obtained  pure  by  exposing  a  mixture  of  9  parts  of 
copaiba  and  2  parts  of  aqueous  ammonia  (sp.  gr.  0*95)  to  a  temperature  of  10^  G. 
In  this  way  crystals  of  copawic  acidy  G^H^O,,  are  obtained.  This  acid  agrees  with 
the  ahietie  acid  of  colophony  in  composition,  but  not  in  properties. 

Gopaivic  acid  is  readily  soluble  in  alcohol,  and  especially  in  warmed  copaiba  it- 
self; much  less  in  ether.  When  recrystallised  fVom  alcohol,  oopaivic  acid  fuses  at 
116^-117**  C.  (241°-242-6°  F.).  (J..  J.  P.,  1879,  p.  305.)  An  analogous  sub. 
stanee,  oosifcopctimc  acid,  GJI^Jd^y  was  found  in  1841  by  H.  von  Fehling  in  Para 
oopaibia ;  and  Strauss  in  1865  extracted  metacopaivic  acidj  G„H,.0. ,  from  Maracaibo 
eopaiba. 

Gopaivic  acid  forms  crystallisable  salt  with  alkalies,  and  the  eopaiviaie  of  sodium, 
NaG^HgO,,  made  by  combining  equivalent  quantities  of  the  acid  and  soda,  is 
claimed  by  Zlam&l  and  Roquette  to  be  more  efficient  than  any  other  preparation  of 
oopaibo,  A  mucible  copaiba  proposed  by  Oroves  was  made  by  treating  copaiba  with 
a  saturated  solution  of  carbonate  of  potassium.  It  resembled  ordinary  copaiba  in 
appearance  and  oonsistenoe,  but  was  alkaline,  and  when  shaken  with  water,  instead 
tf  floating  on  the  sorfaoe  readily  formed  a  white  emulsion,  more  or  less  stable 
aeeording  to  the  degree  of  dilution.  (P.  J.  Tr.,  ix.  195.) 

Copaiba,  upon  exposure  to  the  air,  acquires  a  deeper  color,  a  thicker  consistence, 
and  greater  density,  and,  if  spread  out  upon  an  extended  surface,  ultimately  becomes 
diy  and  brittle.  This  change  is  owing  partly  to  the  volatilisation,  partly  to  the  oxi- 
dation of  the  essential  oil.  As  it  is  the  soft  resin  that  results  from  the  oxidation  of 
the  oO,  it  follows  that  the  proportion  of  this  resin  increases  with  age.     Considerable 

•  The  rarietj  of  oopaiba  found  by  Prof.  Procter  to  hare  thii  low  sp.  gr.  wu  tapposed  to  be  from 
Par*.  It  was  of  a  Ugnt  straw  color,  very  flnid,  and  possessed  of  the  pare  copaiba  odor.  It  con- 
tained 80  per  cent,  of  rolatile  oil  and  20  of  resin,  and  was  not  affected  by  recently  calcined  magnesia. 
It  appears  to  be  the  same  with  a  variety  described  by  Dr.  L.  Posselt  in  the  Chemical  Oazette  for 
May  1,  1849.  The  yiew  of  Prof.  Procter  that  it  is  the  product  of  yoang  trees,  in  which  the  juice 
baa  not  beoooe  fally  elaborated.  Is  highly  probable.  Aj  the  ylrtues  of  copaiba  depend  mainly  oa 
the  oil,  this  yariety  shonld  be  more  emoadonf  than  the  oopaiba  la  common  nee. 
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diversity  must,  therefore,  exist  in  the  drug,  both  in  physical  properties  and  the  prop- 
erties of  its  ingredientSy  according  to  its  age  and  degree  of  exposure.  Similar  differ- 
ences also  exist  in  the  copaiba  procured  from  different  sources.  Thus,  that  of  the 
West  Indies,  when  compared  with  the  Brazilian,  which  is  the  variety  above  described, 
and  in  common  use,  is  of  a  thicker  consistence,  of  a  deeper  or  darker  yellow  oolor^ 
less  transparent,  and  of  a  less  agreeable,  more  terebinth inate  odor  ;  and  specimens 
obtained  from  the  ports  of  Venezuela  or  Colombia  were  found,  upon  examination 
by  M.  Yigne,  to  differ  from  each  other  not  only  in  physical  properties,  but  also  in 
their  chemical  relations.  (Joum,  de  Pharm,,  N.  S.,  i.  52.)  The  same  is  true,  as 
observed  by  M.  Buignet,  in  their  action  on  polarized  light,  in  which  they  differ  not 
only  in  degree,  but  sometimes  also  even  in  direction.  (Jaum.  de  Pharm.,  Oct.  1861, 
pp.  266-7.)  It  is  not  impossible  that  differences  may  exist  in  the  juice  according  to 
the  circumstances  of  its  collection.  The  species  of  Copaifera  from  which  the  juice 
is  collected,  as  well  as  the  age  of  the  tree,  its  position,  and  the  season  of  collection, 
must  also  have  influence  over  the  product.  It  is  highly  probable  that  the  resinous 
matter  results  from  oxidation  of  the  oil  in  the  cells  of  the  plant,  and  that  the  less 
elaborated  the  juice  mav  be,  the  larger  proportion  it  will  contain  of  the  oil.  It  is 
said  that  a  volatile  oil  nows  abundantly  from  a  tree  near  Bogota,  which  is  employed 
to  adulterate  the  copaiba  collected  in  that  vicinity  and  shipped  from  Maracaibo  and 
other  neighboring  ports. 

Adulterationi.  Copaiba  is  said  to  be  frequently  adulterated.'*'  The  fixed  oils 
are  the  most  frequent  addition,  especially  castor  oO,  which,  in  consequence  of  ite 
solubility  in  alcohol,  cannot,  like  the  others,  be  detected  by  the  agency  of  that  fluid. 
Various  plans  have  been  proposed  for  detecting  the  presence  of  castor  oil.  The 
simplest  is  to  boil  a  drachm  of  the  copaiba  in  a  pint  of  water,  till  the  liquid  is 
wholly  evaporated.  If  the  copaiba  contain  a  fixed  oil,  the  residue  will  be  more  or 
less  soil,  according  to  the  quantity  present ;  otherwise  it  will  be  hard.  Another 
mode,  proposed  by  M.  Planche,  consists  in  shaking  together  in  a  bottle  one  part  of 
solution  of  ammonia  of  the  sp.  gr.  0*9212  (22°  Baum^)  with  two  and  a  half  parts 
of  copaiba,  at  a  temperature  of  from  50°  to  60°  F.  The  mixture,  at  first  cloudy, 
quickly  becomes  transparent  if  the  copaiba  is  pure,  but  remains  more  or  less  opaque 
if  it  is  adulterated  with  castor  oil.  According  to  J.  E.  Simon,  however,  a  variety 
of  genuine  copaiba  occurs  in  commerce  in  which  this  test  fails  (J..  J.  P.,  xvL 
236) ;  and  it  does  not  apply  to  the  variety  containing  80  per  cent,  of  volatile  oil, 
described  by  Prof.  Procter.  (See  note,  p.  490.)  Carbonate  of  magnesium,  caustio 
potassa,  and  sulphuric  acid  have  also  been  proposed  as  tests.  In  the  late  Edinburgh 
pharmacopoeia,  it  was  stated  that  copaiba  ^'  dissolves  a  fourth  part  of  its  weight  of 
carbonate  of  magnesium,  with  the  aid  of  a  gentle  heat,  and  continues  tranduoent^" 
The  presence  of  a  small  proportion  of  any  fixed  oil  renders  the  mixture  opaque. 
One  part  of  potassa  dissolved  in  two  of  water  forms  a  dear  solution  with  nine  parts 
of  pure  copaiba,  and  the  liquid  continues  clear  when  moderately  diluted  with  water 
or  alcohol ;  but  the  presence  of  one-sixth  of  fixed  oil  in  the  copaiba  occasions  m<we 
or  less  opacity  in  the  liquid,  and  half  the  quantity  causes  the  precipitation  of  white 
flakes  in  a  few  hours.  {Stolze,)  Turpentine,  which  is  said  to  be  sometimes  added 
to  copaiba,  may  be  detected  by  its  smell,  especially  if  the  copaiba  be  heated.  Ac- 
cording to  Mr.  Bedwood,  most  of  the  proposed  tests  of  the  purity  of  copaiba  are 
liable  to  fallacy ;  and  the  best  measure  of  its  activity  is  the  quantity  of  volatile  oil 
it  affords  by  distillation.  Castor  oil,  Venice  turpentine,  linseed  oil,  or  Quijun  Balaam 
may  be  detected  by  means  of  petroleum  benzin,  which  makes  a  dear  solution  with. 
pure  copaiba,  but  if  either  of  the  substanoes  mentioned  be  present  a  milky  mixtoiey 
which  soon  settles  into  two  layers,  is  formed,  the  copaiba  solution  being  on  Ux^ 
iA.  J,  R,  July,  1873;  Proc.  A.  P.  A.,  xxiv.  191 ;  xxvL  286).  Piof.  Maisch  haa 
found  that  ten  volumes  of  benzin,  instead  of  three  as  proposed  by  Prof.  Wayne, 
must  be  added  to  one  of  copaiba  to  get  the  best  results  from  this  test.    Indeed, 

*  Some  yean  sinoe  a  substaaoe  was  imported  into  New  York,  under  the  name  of  red  wpaiha^ 
wbioh  had  not  a  single  oharacter  of  the  genuine  drug.  It  wu  of  a  thick,  aemiflaid  oonnstenoe^  sol 
unlike  that  of  balsam  of  Tolu,  as  it  often  reaches  us,  a  brown  eolor  similar  to  that  of  the  saoM 
ttalsam,  though  darker,  and  an  unpleasant  yet  somewliat  aromatic  odor»  recalling  that  of  liqvid* 
ambar,  but  less  agreeable.    Its  origin  is  unknown. 
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it  has  been  shown  that  pare  oopaiha  will  sometimeB  show  turbidity  when  mixed 
with  beozin.  (J..  J,  P.,  1877,  p.  131.)  Hager  recommeDds  the  use  of  absolute 
alcohol,  which  he  says  completely  dissolves,  without  turbidity,  all  the  varieties  of 
copaiba  except  the  Para,  whose  solution  on  standing  clears  itself  by  the  deposition 
of  a  few  white  flakes.  J.  M.  Fulton  asserts  that  some  pure  copaibas  are  not  en- 
tirely dissolved  by  absolute  alcohol.  (^A,  J,  P.,  1877.) 

Medical  Properties  and  TTses.  Copaiba  is  gently  stimulant,  diuretic,  laxative, 
and  in  very  large  doses  often  actively  purgative.  It  produces,  when  swallowed,  a 
sense  of  heat  in  the  throat  and  stomach,  and  extends  an  irritant  action,  not  only 
throughout  the  alimentary  canal,  but  also  to  the  urinary  passages,  and  in  fact,  in  a 
greater  or  less  degree,  to  all  the  mucous  membranes,  for  which  it  appears  to  have  a 
strong  affinity.  The  urine  acquires  a  peculiar  odor  during  its  use,  and  its  smell  may 
be  detected  in  the  breath.  It  sometimes  occasions  an  eruption  upon  the  skin,  re* 
sembling  that  of  measles,  and  attended  with  disagreeable  itching  and  tingling.  A 
case  has  been  recently  recorded,  in  which  an  acute  attack  of  pemphigus  over  the 
whole  body  attended  its  use.  (iV.  Y,  Med,  Joum,^  J&n..  1873,  p.  416.)  Nausea 
and  vomiting,  painful  purgation,  strangury,  and  bloody  urine,  and  a  general  state  of 
fever  are  caused  by  excessive  doses.  As  a  remedy  it  has  been  found  most  efficient 
in  diseases  of  the  mucous  membranes,  particularly  those  of  a  chronic  character. 
Thus,  it  is  given  with  occasional  advantage  in  leucorrhoea,  gleet,  chronic  dysentery, 
and  diarrhoea,  painful  hemorrhoidal  affections,  and  chronic  bronchitis,  and  has  even 
been  used  in  diphtheria  and  pseudo-membranous  croup.  By  the  late  Dr.  La  Koche, 
of  Philadelphia,  it  was  highly  recommended  in  catarrh  and  chronic  irritation  of  the 
bladder.  (J.m.  Joum.  of  Med,  Sci.j  xiv.  13.)  It  has  been  given  in  psoriasis  and 
dropsy,  and  is  said  to  be  used  as  a  vermifuge  in  Brazil.  The  complaint,  however, 
in  which  it  is  most  employed  is  gonorrhoea.  It  should  not  be  administered  in  the 
first  stages,  when  the  inflammation  is  severe  and  acute,  nor  is  it  applicable  to  very 
chronic,  indolent  forms  of  the  disorder,  such  as  gleet.  It  was  formerly  much  es- 
teemed as  a  vulnerarv,  and  as  an  application  to  ulcers ;  but  it  is  now  seldom  used 
externally.  Dr.  Ruschenberger  recommends  it  locally  in  chilblains.  (^Med,  Examiner, 
i.  77.)  Prof.  Marchal,  of  Strasburg,  has  employed  it  with  great  success  in  gonor- 
rhoea and  leuoorrhoea,  injecting  an  emulsion  made  with  5  parts  of  copaiba,  8  of  gum 
arabic,  and  100  of  water,  or  applying  it  smeared  on  catheters  or  tampons. 

The  dose  of  copaiba  is  from  twenty  drops  to  a  fluidrachm  (1*25-3*75  C.c.)  three 
times  a  day,  or  a  smaller  quantity  repeated  more  frequently.  It  may  be  given 
dropped  on  sugar,  but  in  this  form  is  oilen  so  exceedingly  offensive  as  to  render 
some  concealment  of  its  nauseous  qualities  necessary.  A  less  disagreeable  form  is 
that  of  emulsion,  prepared  by  rubbing  the  copaiba  first  with  mucilage  or  the  yolk 
of  an  egg,  and  sugar,  and  afterwards  with  some  aromatic  water,  as  that  of  mint  or 
cinnamon.  The  volatile  oil,  which  is  officinal,  may  be  given  in  the  dose  of  ten  or 
fifteen  drops,  in  emulsion,  or,  as  is  almost  universally  preferred,  in  capsules. 

Both  the  volatile  oil  and  resin  are  eliminated  by  the  kidneys  in  an  altered  con- 
dition :  if  to  the  urine  of  a  person  taking  the  drug  nitric  acid  be  added,  a  precipi- 
tate Is  ihrown  down,  which  may  be  mistaken  for  albumen.  The  volatile  oil  is  more 
active  than  is  the  resin,  which  is  not,  however,  inert.  Dr.  Wilks,  of  Guy's  Hos- 
pital, London,  speaks  of  the  resin  with  great  confidence  as  a  hydragogue  diuretic 
in  obstinate  dropsy,  given  in  the  dose  of  fifteen  or  twenty  grains  three  times  a  day. 

Yelpeau  has  found  the  best  effects  firom  copaiba  in  the  form  of  enema.  He  gives 
two  dnichms  made  into  an  emulsion  with  the  yolk  of  an  egg,  twenty  or  thirty  drops 
of  laudanum,  and  eight  fluidounces  of  water.  Dr.  E.  Langlebert  recommends  a 
distilled  water  of  copaiba  internally,  in  the  dose  of  one  or  two  fluidounces  (30-60 
C.c.^  three  or  four  times  a  day,  and  as  a  vehicle  in  urethral  injections. 

Off.  Prep.  Massa  Gopaibae.     Off.  Prep.  Br.  Oleum  Gopaibae. 

CORI ANDRUBf .  U.  8.     Cbriander. 

(OO-BI-XN'DByM.) 

''The  fruit  of  Coriandrum  sativum.  Linn6.  (Nat.  Ord,  Umbelliferso,  Goelo- 
spermae.)"  U.S.    ^' The  dried  ripe  fruit  of  Coriandrum  sativum."  Br. 
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Coriaiidri  Fraotu,  Br.;  Coriander  Frnit;  Fnietiu  Coriandri,  P.O.;  Goriandre,  Ft.;  KorUn- 
der,  0.;  Coriandro,  It.;  CilaDtro,  Sp. 

Gen.  Ch.  Corolla  radiate.     Petals  iDflez-emargioate.     Umversal  invohicre  one- 
leafed.     Partial  involucres  halved.     Fruit  spherical.    WiUd. 

Coriandrum  sativum.  Willd.  Sp.  Plant,  i.  1448 ;  Woodv.  Med.  Bot.  p.  137,  t 
53.    This  is  an  annual  plant,  with  an  erect,  round,  smooth,  branching  stem,  rising 

about  two  feet,  and  furnished  with  compound  leaves,  of 
which  the  upper  are  thrice  ternate,  with  linear  pointed 
leaflets,  the  lower  pinnate,  with  the  pinnae  cut  into  irreg* 
ular  serrated  lobes  like  those  of  parsley.  The  flowers  are 
white  or  rose-colored,  and  in  compound  terminal  umbels; 
the  fruit  globular,  and  composed  of  two  ooncave  hemispher- 
ical portions. 

C.  salivwm,  is  a  native  of  Italy,  but  at  present  grows  wild 
In  most  parts  of  Europe,  having  become  naturalized  in  oon- 
Tnuunrene  lection,  magnifled.  sequence  of  its  extended  Cultivation.     The  flowers  appear 

Mi  June,  and  the  fVuit  ripens  in  August.  It  is  a  singular 
fact,  that  all  parts  of  the  fresh  plant  are  extremely  fetid  when  bruised,  while  the 
fVuit  becomes  fragrant  by  drying.  Thb  is  the  officinal  portion.  It  is  brought  to 
us  from  Europe. 

The  fruit  of  the  coriander  is  globular,  about  an  eighth  of  an  inch  in  diameter, 
obscurely  ten-ribbed,  with  minute  indications  of  secondary  ribs  in  the  furrows,  of  a 
grayish  or  brownish  yellow  color,  and  separable  into  the  two  mericarps  (half-fiTiits), 
which  are  only  bound  together  by  the  membranous  pericarp.  Each  half-fruit  is  pro- 
vided with  two  oil-tubes  on  the  conjoining  faoe.  The  whole  fruit  has  the  persistent 
calyx  at  its  base,  and  is  sometimes  surmounted  by  the  adhering  conical  style.  Cori- 
ander is  thus  described  by  the  U.  S.  Pharm.  *^  Globular ;  about  one-sixth  of  an  inch 
(4  mm.^  in  diameter ;  crowned  with  the  calyx-teeth ;  brownish-yellow,  with  slight, 
longituainal  ridges ;  the  two  mericarps  cohering,  enclosing  a  lenticular  cavity,  and 
each  furnished  on  the  face  with  two  oil-tubes ;  odor  and  taste  agreeably  aromatic." 
U.  S.  The  aromatic  smell  and  taste  depend  on  a  volatile  oil,  which  may  be  obtained 
separate  by  distillation,  and  is  said  to  belong  to  the  camphene  family.  One  pound  of 
the  seeds  yields  forty-two  grains  of  the  oil.  {ZeRer.)  It  is  colorless  or  pale  yellow, 
with  an  agreeable  odor  of  coriander,  a  mild  aromatic  taste,  and  a  sp.  gr.  varying  from 
0*859  to  0*871.  It  has  the  composition  C„H,.0,  and  is  therefore  isomeric  with 
borneol.  It  is  one  of  the  most  permanent  of  the  volatile  oils,  resisting  oxidation 
for  a  long  time.  The  virtues  of  the  fruit  are  imparted  to  alcohol  by  maceration, 
and  less  readily  to  water. 

Medical  Properties  and  ITses.  Coriander  has,  in  a  moderate  d^ree,  the  ordi* 
nary  medicinal  virtues  of  the  aromatics.  It  is  almost  exclusively  employed  in  com- 
bination with  other  medicines,  either  to  oover  their  taste,  to  render  them  acceptable 
to  the  stomach,  or  to  correct  their  griping  qualities.  It  was  well  known  to  tbe 
ancients.  The  dose  is  from  a  scruple  to  a  drachm  (1-3-3*9  Gm.). 
Off.  Prep.  Oonfectio  Sennas. 

d^.  Prep.  Br.  Oonfectio  Sennad ;  Oleum  Ooriandri ;  Syrapus  Rhei ;  Tincton 
Bhei ;  Tinctura  Sennas. 

CX)RNUS.  U.S.     Oomm.    [Dogwood.'] 

(05B'Nt8.) 

<<  The  bark  of  the  root  of  Comus  Florida.  Linn^.     (^Nat.  Ord.  Gomaoeas.)*'  U.  S. 

l^ooroe  de  Cornoniller  il  grandei  Fleurs,  Fr.;  GroBsbmthige  Cornelrinda^  0. 

Oen.  Ch.  Flowers  perfect  or  dioecious.  Calyx  minutely  four-toothed.  Peitah 
tbur,  oblong,  spreading.  Stamens  fbur.  Filaments  slender.  Style  slender.  Si^/fna 
terminal,  flat,  or  capitate.  Drvpe  small,  with  a  two-celled  and  two-seeded  stone. 
Qrarfs  Manual. 

Comus  Florida.  Willd.  Sp.  Plant,  i.  661 ;  Bigelow,  Am.  Med.  BoL  iL  73 ;  Barton, 
Med.  Bot.  1. 44.  This  is  a  small  indigenous  tree,  usually  about  fifteen  or  twenty  feei 
in  height,  though  sometimes  not  less  than  thirty  or  thirty-five  feet    It  is  of  slow 
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growth ;  and  the  stem,  whioh  generally  attains  a  diameter  of  four  or  five  inches,  is 
eom|>aet,  and  coTored  with  a  hrownbh  hark,  the  epidermis  of  which  is  minutely 
diyided  by  numerous  superficial  cracks  or  fissures.  The  branches  are  spreading,  and 
regularly  disposed,  sometimes  opposite,  sometimes  in  fours  nearly  in  the  form  of 
croases.  The  leaves  are  opposite,  oval,  about  three  inches  long,  pointed,  dark  green 
and  suloated  on  the  upper  surface,  glaucous  or  whitish  beneath,  and  marked  with 
strong  parallel  veins.  Towards  the  dose  of  summer  they  are  speckled  with  black 
spots,  and  on  the  approach  of  cold  weather  become  red.  The  proper  flowers  are 
small,  yellowish,  and  collected  in  heads,  whioh  are  surrounded  by  a  large  conspicuous 
involucre,  consisting  of  four  white  obcordate  leaves,  having  the  notch  at  their  sum- 
mit tinged  with  red  or  purple.  This  involucre  constitutes  the  chief  beauty  of  the 
tree,  and  Lb  ooounonly  called  the  flower.  The  calyx  is  four*toothed,  and  the  corolla 
composed  of  four  obtuse  reflezed  petals.  The  fruit  is  an  oval  drupe,  of  a  vivid  glossy 
redness,  containing  a  two-celled  and  two-seeded  nucleus.  The  drupes  are  usually  asso- 
ciated together  to  the  number  of  three  or  four,  and  remain  on  the  tree  till  after  the 
early  frosts.  They  ripen  in  September.  The  dogwood  is  found  in  all  parts  of  the 
United  States,  from  Massachusetts  to  the  Mississippi  and  the  Oulf  of  Mexico,  but  is 
most  abundant  in  the  Middle  States.  In  the  month  of  May  it  is  clothed  with  a  profu- 
sion of  large  white  blossom-clusters,  which  render  it  one  of  the  most  conspicuous 
ornaments  of  the  American  forests.  The  bark  is  the  officinal  portion,  and  is  derived 
for  use  both  from  the  stem  and  the  branches,  and  from  the  root.  That  from  the  root 
is  preferred 

As  broc^ht  into  market,  the  bark  is  in  pieces  of  various  sise,  usually  more  or  less 
rolled,  sometimes  invested  with  a  fawn-colored  epidermis,  sometimes  partially  or 
wholly  deprived  of  it,  of  a  reddish  gray  color,  very  brittle,  and  affording,  when  pul'^ 
veriied,  a  grayish  powder  tinged  with  red.  "  In  curved  pieces  of  various  sises, 
about  one>ei^th  of  an  inch  (3  mm.)  thick ;  deprived  of  the  fnrrowed,  brown-gray, 
corky  layer;  outer  and  inner  sur^Euse  pale-reddish,  or  light  reddish-brown,  striate ; 
transverse  and  longitudinal  fracture  short,  whitish,  with  brown,  yellow  strias ;  in- 
odorous ;  astringent  and  bitter."  IL  S,  The  odor  of  dogwood  is  feeble,  its  taste  bitter, 
astringent,  and  slightly  aromatic.  Water  and  alcohol  extract  its  virtues.  From  the 
experiments  of  Dr.  Walker  and  Mr.  James  Cockbum  (A,  J.  P.,  vii.  109),  it  appears  to 
contain  bitter  extractive,  gum,  resin,  tannin,  gallic  acid,  fixed  oil,  wax,  red  coloring 
matter,  lignin,  and  salts  of  potassa  and  iron.  S(r.  Cockbum  also  obtained  a  crystal- 
lised sttb^nce,  without  taste,  the  characters  of  which,  however,  were  not  sufficiently 
investigated  to  authorize  an  opinion  as  to  its  nature.  A  peculiar  bitter  principle,  for 
which  the  name  of  cormne  was  proposed,  was  announced  as  an  ingredient  by  Mr. 
Carpenter;  but  his  results  have  not  been  confirmed.  Prof  John  M.  Maisch  appears 
subsequently  to  have  obtained  the  bitter  principle  pure  in  solution,  but,  in  conse- 
qnenoe  of  its  extreme  facility  of  decomposition,  did  not  succeed  in  isolating  it. 
Qeiger  (udfut.  CJi.  und  Pharm.^  xiv.  206)  first  obtained  the  bitter  principle  cominj 
or  comic  acidy  in  white,  silky,  bitter  needles,  readily  soluble  in  water  and  alcohol, 
little  in  ether,  colored  dark  by  alkalies.  It  is  neutral  and  is  not  precipitated  by 
infusion  of  nutgalls,  but  is  precipitated  by  acetate  of  lead  and  by  silver  solutions. 
A.  O.  Frey  (^.  J,  P,  1879,  p.  390)  also  obtained  eomin  in  pure  white  crystals  out 
of  alcohol.  X^e  flowers  of  C.  Florida  have  the  same  bitter  taste  as  the  bark,  and, 
though  not  officinal,  are  sometimes  employed  for  the  same  purposes.* 

*Two  other  indifenoos  dogwoods  were  formerly  reoognised  in  the  U.  B.  secondary  list. 
(7.  eireinaia  is  a  shmb  from  six  to  ten  feet  high,  with  warty  branches,  large,  roundish,  pointed 
leares,  wared  on  their  edges  and  downy  beneath,  and  white  flowers  disposed  in  devreraed  cjmee. 
The  fmft  is  bine.  The  plant  is  a  native  of  the  United  States,  extending  from  Canada  to  Virginia, 
and  growing  on  hill-sides  and  the  banks  of  riyers.  It  flowers  in  June  and  July.  The  bark,  when 
dried,  is  in  qnills  of  a  whitish  or  ash  oolor,  and  affords  a  powder  resembling  that  of  ipecacuanha. 
Jta  taste  is  bitter,  astringent,  and  aromntio.  In  chemical  composition,  so  far  as  this  has  been  ascer- 
tained, it  is  analogous  to  Comua  Florida. 

C,  Merieea  is  nsnally  six  or  eight  feet  in  height,  with  numerous  erect  stems,  whioh  are  ooy< 
•rod  with  a  shining  reddish  bark,  and  send  out  opposite  spreading  branches.  The  young  shoots  are 
more  or  less  pubescent  The  leares  are  opposite,  petiolate,  oyate,  pointed,  entire,  and  on  the  under 
sarfi^e  eorered  with  soft  brownish  hairs.  The  flowers  are  small,  white,  and  disposed  in  terminal 
cymeB,  whioh  are  depressed  and  woolly.  The  fmit  oonsists  of  globular,  berry-formed  drupes,  of  a 
eemlean  bine  oolor,  and  collected  in  bunches.  The  bark  of  both  of  these  species  is  said  to  be  of 
•qnml  medieal  yalue  with  that  of  C.  Florida, 
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Medical  Properties  and  TTses.  Cbmtu  Florida  is  tonic  and  astringent  By  Dr. 
Walker  it  was  roand>  when  taken  internally,  to  increase  the  force  and  frequency  of 
the  pulse,  and  the  heat  of  the  hody.  It  is  thought  to  possess  remedial  properties 
analogous  to  those  of  Peruvian  bark,  for  which  it  has  occasionally  been  socoessfully 
substituted  in  the  treatment  of  intermittent  fevers;  but  the  introduction  of  sulphate 
of  quinine  into  use  has  nearly  banished  this,  as  well  as  many  other  substitutes  fn 
cinchona,  from  regular  practice.  The  dogwood  has  also  been  employed  in  low  fevers, 
and  other  complaints  for  which  Peruvian  bark  is  usually  prescribed. 

It  may  be  given  in  powder,  decoction,  or  extract.  The  dose  of  the  powder  is  from 
a  scruple  to  a  drachm  (1 '3-^*9  Om.),  repeated,  in  cases  of  intermittent  fever,  so 
that  fix>m  one  to  two  ounces  may  be  taken  in  the  interval  between  the  paroxysms. 
The  decoction  was  officinal  in  1870.  The  dried  bark  is  said  to  be  preferable  to  the 
fresh ;  as  it  possesses  all  the  activity  of  the  latter,  without  being  so  liable  to  offend 
the  stomach  and  bowels.  An  extract  might  probably  be  used  with  advantage  in 
intermittents  in  large  doses. 

Off.  Prep.  Extractum  ComCls  Fluidum. 

CREASOTUM.  U.S., Br.     Creosote. 

(crb-a-80'tCm.) 
"  A  product  of  the  distillation  of  wood-tar."   W.  /S.,  Br. 

Kreosotum,  P.O.;  Creosote,  Fr,;  Kreosot,  0. 

This  is  a  substance  discovered  in  1830  by  Reichenbach  in  the  products  of  the 
distillation  of  wood.  This  distillation  of  wood  yields  products  very  analogous  to 
one  fraction  of  the  coal-tar  obtained  by  the  destructive  distillation  of  bituminous 
coal.  This  fraction  is  the  heavy  oil  of  coal-tar,  which  comes  over  between  165^  G. 
(329''  F.)  and  200"^  C.  (392^  F.) :  it  is  often  called '' coal-tar  creosote"  and  contains 
a  group  of  phenols,  including  carbolic  acid,  or  common  phenolj  O^ELO,  boiling  at 
182^  C.  (359-6  F.),  cretylic  acid,  or  cresol,  C^HgO,  boUing  at  198**  C.  (388-4  F.), 
and  xylenol,  or  dimethyl  phenol,  CfiJ),  boiling  at  211®  C.  (411-8®  P.). 

"  Wood-tar  creasote,"  on  the  other  hand,  is  chiefly  composed  of  the  following 
phenols.  Chiiacol,  or  oxycresol,  (IHgO,,  boiling  at  200®  C.  (392  P.),  erea$ol^  CgH- 
0„  boiling  at  217®  C.  (422-6®  P.),  methylereasol,  C,H„0„  boiling  at  214®  C. 
(417®  P.)  to  218®  0.  (424-4®  P.),  and  ;>«bro^,  CgHj^Op  boiling  at  219®  C.  (426-2 
P.).  (See  also  AUen^s  Chmmerc,  Org,  AnalytU,  p.  306.) 

Preparation.  Creasote  is  obtained  either  from  wood-tar  or  from  crude  pyro- 
ligneous  acid.  When  wood-tar  is  used,  it  is  distilled  until  it  has  attained  the  oon- 
sistence  of  pitch.  The  distilled  liquid  divides  itself  into  three  layers,  an  aqueoos 
between  two  oily  layers.  The  inferior  oily  layer,  which  alone  contains  the  crea- 
sote, is  separated,  and  saturated  with  carbonate  of  sodium  to  remove  acetic  add.  The 
liquid  is  allowed  to  rest,  and  the  new  oil  which  separates  is  decanted  from  it.  This 
oil  is  distilled,  and  yields  products  lighter  than  water,  and  a  lianid  heavier.  The 
latter  alone  is  preserved,  and,  after  having  been  agitated  repeatedly  with  weak  phos- 
phoric acid  to  neutralize  ammonia,  is  allowed  to  remain  at  rest  for  some  time.  It  is 
next  washed  as  long  as  acidity  is  removed,  and  then  distilled  with  a  fresh  portioD  of 
weak  phosphoric  acid ;  care  being  taken  to  oohobate  from  time  to  time.  The  oily 
liquid  thus  rectified  is  colorless,  and  contains  much  creasote,  but  also  a  portioD  of 
eupixm  or  light  oil  distillate.  To  separate  the  latter,  the  liquid  is  mixed  with  a  sohi- 
tion  of  caustic  soda  of  the  density  1-12,  which  dissolves  the  oreasote,  but  not  the 
eupion.  The  eupion^  which  floats  above  from  its  levity,  is  then  separated ;  and  the 
alkaline  solution  of  the  creasote  is  exposed  to  the  air,  until  it  becomes  brown  in  con- 
sequence of  the  decomposition  of  a  foreign  matter,  and  is  then  saturated  with  sul- 
phuric acid.  This  sets  free  the  creasote,  which  is  decanted,  and  again  distilled.  The 
treatment  by  solution  of  soda,  sulphuric  acid,  etc,  is  to  be  repeated  until  the  crea- 
sote no  longer  becomes  brown  by  exposure  to  the  air,  but  only  slightly  reddish.  It 
is  then  dissolved  in  a  stronger  solution  of  soda,  and  distilled  again,  and  finally  redv- 
tilled  for  the  last  time,  rejecting  the  first  portion  which  comes  over  on  account  of  iti 
containing  much  water,  collecting  the  next  portion,  and  avoiding  to  push  the  distil- 
lation too  far.    The  product  collected  in  this  distillation  is  creasote. 
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When  oreasote  is  extracted  ftom  pyroligneoiifl  aoid,  the  first  stop  is  to  dissolye 
sulphate  of  sodium  in  it  to  saturation.  The  oil  which  separates  and  floats  ahove  is 
decanted,  and,  having  heen  allowed  to  remain  at  rest  for  u,  few  days,  is  saturated  by 
carbonate  of  potassium  with  the  assistance  of  heat,  and  distilled  with  water.  The 
oleaginous  liquid  obtained  is  of  a  pale  yellow  color,  and  is  to  be  treated  with  phos- 
phoric acid,  etc.,  as  above  detailed,  in  relation  to  the  treatment  of  the  corresponding 
oil  obtained  firom  wood-tar. 

Properties.  Creasote,  when  pure,  is  a  colorless  oleaginous  liquid,  of  the  consist, 
enoe  of  oil  of  almonds,  slightly  greasy  to  the  touch,  volatilisable  by  heat,  and  having 
a  caustic,  burning  taste,  and  a  penetrating,  disagreeable  odor,  like  that  of  smoked 
meat,  and  anaI(^ous  to,  yet  different  from,  that  of  phenol.  As  met  with  in  the 
shops,  it  has  frequently  a  brownish  tinge.  It  bums  with  a  sooty  flame.  Applied 
in  a  concentrated  state  to  the  skin,  it  corrugates  and  then  destroys  the  cuticle,  causing 
a  white  spot  On  paper  it  leaves  a  greasy  stain,  which  disappears  in  a  few  hours, 
or  in  ten  minutes  if  heated  to  100**  C.  (212®  F.).  Its  sp.  gr.  is  1-057  at  55°  (  Gorup- 
Besanez),  1-035-1 -085  (  U.  SX  1-071  (Br.).  It  boils  at  about  203«»  C.  (397°  F.), 
and  remains  fluid  at  — 27°  C.  ( — 1 7°F.).  It  is  a  non-conductor  of  electricity, 
and  refracts  light  strongly.  It  is  devoid  of  acid  or  alkaline  reaction.  Mixed 
with  water,  it  forms  two  solutions ;  one  consisting  of  one  part  of  creasote  and  about 
eighty  of  water,  the  other,  of  one  part  of  water  and  ten  of  creasote.  (Berzelius,) 
It  difflolves  a  large  proportion  of  iodine  and  phosphorus,  and  a  considerable  amount 
of  sulphur,  especially  when  assisted  by  heat. 

The  Pharmaeopooia  describes  creasote  as  ''an  almost  colorless  or  yellowish, 
ibongly  refractive,  oily  liquid,  turning  to  reddish-yellow  or  brown  by  exposure  to 
Hght,  having  a  penetrating,  smoky  odor,  a  burning,  caustic  taste  and  a  neutral  reao- 
tbn.  8p.  gr.  1-035-1 -085.  It  begins  to  boil  near  200°  G.  (392°  F.),  and  most  of  it 
dislals  over  between  205°  and  220°  G.  (401°-428°  F.).  When  cooled  to  —20°  G. 
( — 4°F.)  it  becomes  thick,  but  does  not  solidify.  It  is  inflammable,  burning  with 
a  luminous,  smoky  flame.  Greasote  is  soluble  in  about  80  parts  of  water  at  15°  G. 
(59°  P.)  to  a  somewhat  turbid  liquid,  and  in  12  parts  of  boiling  water ;  it  dissolves, 
in  all  proportions,  in  absolute  alcohol,  ether,  chloroform,  benrin,  disulphide  of  carbon, 
or  acetic  acid.  When  applied  to  the  skin,  it  produces  a  white  stain.  Greasote  does 
not  coagulate  albumen  or  collodion  (difference  from  carbolic  acid).  If  1  volume 
of  Greaeote  be  mixed  with  1  volume  of  glycerin,  a  nearly  clear  mixture  will  result, 
from  which  the  Greasote  will  be  separated  by  the  addition  of  1  or  more  volames  of  water. 
On  adding  to  10  G.c  of  a  1  per  cent  aqueous  solution  of  Greasote,  1  drop  of  test-solu- 
tion of  ferric  chloride,  the  liquid  acquires  a  violet-blue  tint,  which  rapidly  changes 
to  greenish  and  brown,  with  formation,  usually,  of  a  brown  precipitate  (diff.  from 
earfoolio  acid)."  U.  S. 

Greasote  instantly  dissolves  ammonia,  and  retains  it  with  great  force.  Strong 
nitric  and  sulphuric  adds  decompose  it;  the  former  giving  rise  to  reddish  vapors,  the 
latter  to  a  red  color,  which  becomes  black  on  the  addition  of  more  of  Uie  acid. 
Dilute  nitric  add  converts  it  into  a  brown  resin,  which,  treated  with  ammonia,  and 
then  dissolved  in  boiling  alcohol,  gives,  by  evaporation,  certain  salts  of  ammonia, 
two  of  which  contain  new  acids,  discovert  by  Laurent  Hydrochloric  add  pro- 
duces DO  change  in  it  *^  Dropped  on  white  filtering  paper  and  exposed  to  a  tem- 
perataie  of  212°  F.  (100°  G  \,  it  leaves  no  translucent  stain.  It  turns  the  plane 
of  polarization  of  a  ray  of  polariied  light  to  the  right.  It  is  not  solidified  by  the  cold 
prodaoed  by  a  mixture  of  hydrochloric  add  and  sulphate  of  sodium."  Br.  Mr.  Mor- 
son,  of  London,  who  has  long  been  a  manufacturer  of  creasote,  complains  of  the  dis- 
credit iDto  which  it  has  fallen  in  consequence  of  the  substitution  for  it  in  com- 
merce, of  carbolic  acid ;  while  he  says  that  the  directions  of  the  Pharmacopoeia  for  the 
distinction  of  the  two  are  insufficient,  and  gives  a  test,  discovered  by  his  son  Mr. 
Tfaoe.  Morson,  which  is  at  once  simple  and  satisfactory.  It  consists  in  the  solvent 
power  of  glycerin  over  carbolic  add,  which  is  dissolved  by  it  in  all  proportions,  while 
pore  oreasote  is  insoluble  or  nearly  so ;  and,  consequently,  if  any  liquid,  assumed  to 
be  ereasote,  dissolves  largely  in  ^cerin,  it  probably  consists  in  the  whole,  or  in  large 
party  of  carbolic  add.   (F.  J.  2r.,  May,  1872,  p.  921.)    Subsequent  experiments 
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appear  to  show  that  this  test  saooeeds  best  with  Monoo's  oreasote;  and  beech-wood 
creasote,  although  pure,  sometimes  mixes  with  glyoerin  without  turbidity.  A  still 
better  test,  according  to  Mr.  John  A.  Clark,  is  an  alcoholic  solution  of  perchloride 
of  iron  (2V.  Ferri  Perchlor.  B.  Ph.),  which  with  an  alcoholic  solution  of  creasote 
produces  a  deep  greenish  blue  color,  but  with  carbolic  acid  a  light  brown.  (^A,  J.  P., 
June,  1873,  p.  269.)  Creasote  dissolves  a  laige  number  of  metallic  salts,  and  re- 
duces some  of  them  to  the  metallic<6tate ;  as,  for  example,  nitrate  and  acetate  of  silyer. 
Froehde^i  reagent  (a  solution  of  1  part  of  molybdic  acid  in  100  parts  of  sulphuric 
acid)  is  recommended  by  E.  W.  Davy  as  a  distinguishing  test  for  carbolic  acid.  {F, 
J.  Tr,,  1878,  p.  1022.)  A  drop  or  two  of  the  doubtful  liquid  is  to  be  agitated  with 
two  fluidrachms  of  dbtilled  water,  the  whole  filtered,  and  a  drop  or  two  of  the  test- 
solution  added.  Pure  creasote  giyes  a  brown  or  reddish  brown  reaction  on  standing 
or  slight  warming,  passing  to  a  light  yellowish  brown ;  with  carbolic  add,  the  brown 
passing  to  a  maroon  soon  develops  a  more  or  less  intense  purple. 

Of  all  the  properties  of  creasote,  the  most  remarkable  is  its  power  of  preserving 
meat.  It  is  this  property  which  has  suggested  its  name,  derived  from  xped^,  fl^t^ 
and  (FwCot,  I  preserpe. 

Impurities  and  Adulterationi.  Creasote  is  apt  to  contain  eupion,  and  is  some- 
times adulterated  with  rectified  oil  of  tar,  and  the  fixed  and  volatile  oila.  All  these 
substances  are  detected  by  strong  acetic  acid,  which  dissolves  the  creasote,  and  leaves 
them  behind,  floating  above  the  creasote  solution.  Creasote,  however,  from  beech- 
wood  tar,  is  only  partially  dissolved  by  hot  acetic  acid  of  ordinary  strength.  Fixed 
oils  are  also  discovered  by  a  stain  on  paper  not  discharged  by  heat  Any  traee  of 
the  matter  which  produces  the  brownish  tinge  is  detected  by  the  Uqiud  becoming 
discolored  by  exposure  to  sunshine. 

Commercial  creasote  almost  always  contains  carbolic  and  cresylic  acids,  from  coal- 
tar;  and  indeed,  much  of  what  is  sold  for  creasote  is  nothing  more  than  impure 
carbolic  acid.  (See  Acidum  Oarbolicum.')  It  has  been  already  stated  that  this  acid 
strongly  resembles  creasote ;  and  this  resemblance  probably  extends  also  to  their 
therapeutical  efiects ;  so  that  the  substitution  is  less  to  be  regretted  than  might 
otherwise  be  the  case.  But,  as  the  effects  of  the  two  on  the  system  may  not  be 
identical,  it  is  highly  desirable  to  be  able  to  distinguish  between  them.  Tests  for 
this  purpose  have  been  given  above,  and,  with  those  quoted  from  the  Pharmaoopceia, 
are  sufficient  for  the  purpose. 

Medical  Properties,  etc.  The  influence  of  creasote  upon  the  animal  economy 
has  never  been  carefully  studied,  but  Lb  probably  identical  with  that  of  carbolic  acid. 
It  is  never  used  in  medicine  exc^t  for  its  local  action.  Applied  in  this  way  it  is  a 
powerful  paralyiant  of  nerve-tissue,  and  hence  is  frequently  employed  with  great 
advantage  in  cases  of  nausea,  vomiting,  or  diarrhoea  dependent  upon  exoessive  irri- 
tability, without  acute  inflammation,  of  the  gastric  or  intestinal  mucous  membrane ; 
it  has  also  been  successfully  used  in  nausea  and  vomiting  of  pregnancy  or  hysteria, 
in  cholera  morbus,  cholera  infantum,  lienterio  diarrhoea,  typhoid  fever,  and  even  in 
djrsentery.  When  in  these  cases  there  is  a  tendency  to  fermentation  of  the  con- 
tents of  the  stomach  or  bowels,  creasote  is  especially  valuable,  and  may  often  be 
combined  advantageously  with  an  alkali  or  chalk.  Externally  creasote  has  been 
employed  for  exactly  the  same  diseases  as  has  carbolic  acid.  Indeed,  the  latter 
remedy,  on  account  of  its  superior  cheapness,  has  almost  entirely  supplanted  iU 

The  skin  diseases  to  the  treatment  of  which  creasote  has  been  supposed  to  be  best 
iuited  are  those  of  a  scaly  character.  In  bums  its  efficacy  has  been  insisted  on, 
especially  in  those  attended  with  excessive  suppuration  and  fungous  granulations.  la 
chilblains  also  it  is  stated  to  be  a  useful  application.  Mixed  with  four  parts  of  lard, 
it  is  said  to  have  proved  very  serviceable  in  erysipelas.  When  applied  to  wounds  it 
acts  as  a  haemostatic,  stopping  the  capillary  hemorrhage,  but  possessing  no  power  to 
arrest  the  bleeding  from  large  vessels.  Accordingly,  creasote  water  has  been  appliedl 
locally  in  monorrhagia,  and  to  arrest  uterine  hemorrhage  and  the  bleeding  from  leeoh- 
bites.  The  ulcers,  in  the  treatment  of  which  it  has  been  found  most  useful,  are  those 
of  an  indolent  and  gangrenous  character,  in  which  its  several  properties  of  escharotia^ 
stimulant,  and  antiseptic  are  usefully  brought  into  play.     In  all  tliese  cases^  sfa4HiId 
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the  remedy  cause  irritatioii,  it  must  be  saspended,  or  alternated  with  emollient  and 
soothing  applications.  Injected  into  fistulons  ulcers,  it  proves  a  nsefol  resonroe,  by 
ezeicing  the  callons  sarfkoes  and  disposing  them  to  unite. 

Whereyer  there  are  fool  nloers,  gangrenous  surfkoes,  or  inflamed  serous,  mucous, 
or  glandular  tissues  giving  rise  to  fetid  discharges,  creasote  may  be  substituted  for  car- 
bolic acid ;  as  examples,  may  be  mentioned  fetid  leucorrhoea,  puerperal  metritis,  fetid 
.otorrhoea,  putrid  or  diphtheritio  sore  throat,  chronic  empyema.  The  strength  of  the 
application  may  vary  from  that  of  pure  creasote  to  a  single  drop  to  the  fluidounoe 
(^  irater,  according  to  the  delicacy  of  the  part  and  the  seventy  of  the  disease.  On 
account  of  its  local  ansdsthetio  and  antiseptic  influence,  it  is  much  employed  by  den- 
tists for  the  obtunding  of  sensitive  dentine  and  as  an  ingredient  of  pastes  for  the 
destruction  of  nerves.  One  or  two  drops  of  the  pure  substance  must  be  carefully 
introduced  into  the  hollow  of  the  tooth,  on  a  little  cotton,  avoiding  contact  with 
the  tongue  or  cheek.  To  render  it  effectual,  the  hollow  of  the  tooth  must  be  well 
cleansed  before  it  is  applied.  A  mixture  of  15  parts  of  creasote  and  10  of  collo- 
dion is  said  to  have  a  jelly-like  consistence,  ana  to  be  usefully  applied  to  carious 
teeth,  which  it  protects  from  the  air ;  but,  as  pure  creasote  does  not  coagulate  collo- 
dion, this  remark  applies  properly  to  the  impure  carbolic  acid,  before  stated  to  be 
eommonly  sold  under  the  same  name. 

Under  the  name  of  Vapoe  Cbsasoti  {InhalcUum  of  Oreataie),  the  British 
PharmacopoDia  directs  a  preparation  consisting  of  12  minims  of  creasote  and  8  fluid- 
ounces  of  boiling  water,  which  are  to  be  mixed  in  an  inhaling  apparatus,  so  arranged 
Uiat  the  air  shall  be  made  to  pass  through  the  solution  and  then  inhaled  It  may  be 
used  in  chronic  inflammation  of  the  air-passages. 

The  internal  dose  of  creosote  is  one  to  three  minims  (0*6-0*18  G.c),  adminis- 
tered in  pUl,  mixture,  or  solution.  In  an  overdose,  it  ads  as  a  poison,  producing 
^dinesB,  obscurity  of  vision,  depressed  action  of  the  heart,  convulsions,  and  coma. 
Whether  the  soluble  sulphates  would  be  antidotal  to  it,  as  to  carbolic  acid,  is  uncer- 
tain, but  there  is  no  other  available  antidote.  The  medical  treatment  consists  in  the 
evacuation  of  the  poison,  and  the  administration  of  ammonia  and  other  stimulants. 

The  addition  of  three  or  four  drops  of  creasote  to  a  pint  of  ink  effectually  pre- 
vents it  from  becoming  mouldy.  Dr.  Christison  finds  that  creasote  water  is  as  good, 
a  preservative  of  some  anatomical  preparations  as  spirit,  with  the  advantage  of  not 
httdening  the  parts.  It  is  probably  to  creasote  that  the  antiseptic  properties  of. 
woodnsmoke  and  of  pyroligneous  acid  are  owing. 

(}f.  Prep.  Aqua  Creasotl 

Off.  Prep.  Br.  Mistura  Greasoti ;  Unguentum  Creasoti ;  Vapor  GreasotL 

CRETA.  Br.    Chalk. 

Ca  COs;  lOO.  (OBt'T^.)  Oa  0,  OOi;  M* 

"  Native  friable  carbonate  of  lime."  Br. 

Craie^  Fr.;  Kreide,  0,/  Greta,  /(./  Qrada,  jS^.,  Port. 

Carbonate  of  calcium,  in  the  extended  meaning  of  the  term,  is  the  most  abundant 
of  simple  minerals,  constituting,  according  to  its  state  of  aggregation  and  other  pe- 
culiarities, the  different  varieties  of  calcareous  spar,  common  and  shell  limestone, 
marble,  marl,  and  chalk.  It  occurs  also  in  the  animal  kingdom,  forming  the  prin- 
cipal part  of  shells,  and  a  small  proportion  of  the  bones  of  the  higher  orders  of  ani- 
buHa.  It  is  present  in  small  quantity  in  most  natural  waters,  being  held  in  solution 
by  the  carbonic  acid  which  they  contain.  In  the  waters  of  limestone  districts  it  is 
a  very  common  impregnation,  and  causes  purging  in  those  not  accustomed  to  theii 
use.  In  all  such  cases,  boiling  the  water,  by  expelling  the  carbonic  add,  causes  th^ 
carbonate  to  be  deposited.  It  has  been  shown,  however,  that  carbonate  of  calcium 
is  itself  in  a  slight  degree  soluble  in  water ;  so  that  a  small  proportion  remains  in 
fimestone  water  which  has  been  long  exposed  to  boiling.  Uofmann  estimated  the 
quantitj  remaining  in  solution  at  thirty-four  milligrammes  in  a  litre.  That  the 
carbonate  is  not  held  in  solution  by  f^  carbonic  acid  is  shown  by  the  fact  that 
lime-water  causes  no  precipitation.  (Joum.  de  Pharm.  et  de  Chim.^  4es^.,  ill.  147.) 
Besides  being  offidnal  in  the  state  of  chalk,  carbonate  of  calcium  is  also  ord^^ed  as 
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it  exists  in  marble  and  oyster-Bhell,  and  aa  obtained  by  predpitatioQ.  (See  Marmara 
Tuta,  and  Oalcit  Carbanas  Prmeipitata.)  In  the  present  article  we  shall  confine 
our  observations  to  chalk.  This  occurs  abundantly  in  the  south  of  England  and 
the  north  of  France.  It  exists  massive  in  beds,  and  very  frequently  contains  nodukB 
of  flint,  and  fossil  remains  of  land  and  marine  animals.  Until  recently  it  was  not 
known  to  exist  in  the  United  States ;  but  Prof.  F.  Y.  Hayden  states  that  ohalk-beds 
identical  with  those  of  Europe  extend  for  400  miles  along  the  Missouri  River  in 
Dakota. 

Properties.  Chalk  is  an  insipid,  inodorous,  insoluble,  opaque,  soft  solid,  gener- 
ally white,  but  grayish  white  when  impure.  It  b  rough  to  the  touch,  easily  pnl- 
verijEed,  and  breaks  with  an  earthy  fracture.  It  soils  the  fingers,  yields  a  white  trace 
when  drawn  across  an  unyielding  surface,  and  when  applied  to  the  tongue  adheres 
slightly.  Its  sp.  gr.  varies  from  2*3  to  2*6.  It  is  never  a  perfectly  pure  carbonate 
of  calcium,  but  contains,  besides  gritty  silicious  particles,  small  portions  of  alumina 
and  ferric  oxide.  If  pure,  it  is  entirely  soluble  in  hydrochloric  acid ;  but  usually  a 
little  silica  is  left.  If  this  solution  is  not  precipitated  by  ammonia,  it  is  free  froD 
alumina  and  iron.  Like  all  carbonates,  it  effervesces  with  acids.  Though  insoluble 
in  water,  it  dissolves  in  an  excess  of  carbonic  acid. 

Chalk,  on  account  of  the  gritty  particles  which  it  contains,  is  unfit  for  mediciDa] 
use  until  it  has  undeigone  levigation,  when  it  is  oMei  prepared  chalk.  (See  Oeta 
I\'m>ar<Ua.) 

Off.  Prep.  Greta  Prseparata. 

CRETA  PR^PARATA.  U.  8.,  Br.    Prepared  Chaik 

«  Native,  friable  Carbonate  of  Calcium  [CaCO,;  100.— CaO,CO,;  50],  freed  from 
most  of  its  impurities  by  elutriation."  IT,  S. 

Graie  pr^parle,  Fr,;  Priiparirte  Kreido»  0. 

Below  will  be  found  the  process  officinal  in  the  Pharmacopoeia  of  1870.* 

The  Br.  Pharmacopoeia  has  abandoned  its  former  process,  and  is  now  content  with 
defining  the  medicine  to  be  ''  chalk  freed  from  most  of  its  impurities  by  elntriation, 
and  afterwards  dried  in  small  masses,  which  are  usually  of  a  conical  form.'* 

The  object  of  the  above  process  is  to  reduce  chalk  to  a  very  fine  powder.  The 
mineral,  previously  pulveriz^,  should  be  rubbed  with  a  little  water  upon  a  porphyiy 
slab,  by  means  of  a  mullor  of  the  same  material.  Having  been  thus  very  minutely 
divided,  it  is  agitated  with  water,  which  upon  standing  a  short  time  deposits  the 
coarser  particles,  and,  being  then  poured  off,  slowly  lets  fall  the  remainder  in  an 
impalpable  state.  The  former  part  of  the  process  is  called  letn^atum^  the  latter 
ehUricUwn.  The  soft  mass  which  remains  after  the  decanting  of  the  clear  liquor  is 
made  to  fall  upon  an  absorbent  surface  in  small  portions,  which  when  dried  nave  a 
conical  shape.f  Practically,  prepared  chalk  b  generally  made  on  the  large  BG»le  from 
whiting  by  the  manufacturer.  (See  P.  J.  TV.,  viL  146.)f 

No  directions  are  given  now  in  the  Pharmacopoeia  for  its  preparation ;  it  is  Uiu 
described.  <<  A  white,  amorphous  powder,  generally  agglutinated  in  form  of  ^w»y?l 
cones,  permanent  in  the  air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohoL 
It  is  soluble  in  hydrochloric,  nitric  or  acetic  acid  with  copious  effervesoencey  and 
without  leaving  more  than  a  trifling  residue.  By  exposure  to  a  red  heat,  the  sdt 
loses  carbonic  acid  gas,  and  the  residue  has  an  alkaline  reaction.  A  neutral  solution 
of  the  salt  in  acetic  acid  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white 
precipitate  soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  Another  portioQ 
of  the  same  solution  should  yield  no  precipitate  with  test-solution  of  sulphate  of 


•  "  Take  of  Chalk  a  amvenient  qwnuiijf.    Add  a  little  water  to  the  ohalk,  and  nib  it  into 

powder.    Throw  this  into  a  large  yeesel  nearlj  fall  of  water,  stir  briskly,  and,  after  a  short  it. 

val,  decant  the  supemaUnt  liquor,  while  yet  turbid,  into  another  Tessel.  Treat  the  eoaner  parti, 
oles  of  the  Chalk,  remaining  in  the  first  vessel,  in  a  simiUr  manner,  and  add  the  turbid  liqvid  te 
that  previously  deoanted.  Lastly,  set  the  liquor  by  that  the  powder  may  sabeide^  and,  ha^ 
ponred  oflf  the  water,  dry  the  powder."  U.  S.  1870. 

t  Mr.  F.  Harris  Aleook  foand  some  very  handsome  spedmens  of  '^prmnd  ehsdk'*  In  tlM 
Usb  market  to  oontaia  S7*016  per  eent.  of  calcinm  sulphate.   {P.  J.  3V.|  1SSS»  p.  10U.) 
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calciam  (aba.  of  barimn,  strontiam).  On  addiDfK  to  another  portion  of  the  solntion, 
first,  chloride  of  ammonium,  then  carbonate  of  ammonium  and  water  of  ammonia 
in  slight  excess,  and  gently  warming,  the  filtrate  separated  from  the  resulting  pre- 
dpitate  should  not  be  rendered  more  than  &intlj  turbid  by  test-solution  of  phosphate 
of  sodium  (limit  of  magnesium).  Another  portion  of  the  solution  should  not  as- 
sume more  than  a  slightly  bluish  tint  with  a  few  drops  of  test-solution  of  ferro- 
cyanide  of  potassium  (limit  of  iron)/'  U.  S. 

Xedioal  Properties  and  TTses.  This  is  the  only  form  in  which  chalk  is  used  in 
medicine.  It  is  an  excellent  antacid ;  and,  as  the  salts  which  it  forms  in  the  stomach 
and  bowels,  if  not  astringent,  are  at  least  not  purgative,  it  is  admirably  adapted  to 
diarrhcea  accompanied  with  addity.  It  is  also  sometimes  used  in  acidity  of  stomach 
attending  dyspepsia  and  gout,  when  a  laxative  effect  is  to  be  avoided ;  is  one  of  the 
best  antidotes  for  oxalic  acid;  and  has  been  recommended  in  radiitis.  In  scrofulous 
affections  it  may  sometimes  do  gopd  by  forming  soluble  salts  with  acid  in  the  primsd 
vise,  and  thus  finding  an  entrance  into  the  blood-vessels.  It  is  frequently  employed 
as  an  application  to  burns  and  ulcers,  which  it  moderately  stimulates,  while  it  absorbs 
the  ichorous  dischaige,  and  thus  prevents  it  from  irritating  the  diseased  surface,  or 
the  sound  skin.  It  is  given  internally  in  the  form  of  powder,  or  suspended  in  water 
by  the  intervention  of  gum  arable  and  sugar.  (See  MiMtura  Oretm.)  It  is  better 
fitted  for  the  chalk  mixture  than  the  precipitated  carbonate  of  calcium,  in  consequence 
of  ita  more  impalpable  character  and  greater  powers  of  adhesion.  The  dose  is 
from  ten  to  forty  erains  (0'65-2*6  Om.)  or  more. 

Qjf.  iVep.  Hydrargyrum  cum  Cretft ;  Troehisd  Cretse ;  Pulvis  Gretss  Compositns. 

Offi  Prep,  Br,  Hydrargyrum  cum  Greta ;  Mistura  Cretao ;  Pulvis  Cretae  Aro- 
maticos ;  Pulvis  Cret»  Aromaticus  cum  Opio. 


CROCUS.  U.  8.,  Br.    Safr 

(CBO'CtJS.) 

"  The  stigmas  of  Crocus  sativus.  Linne.     (JVo/.  Ord,  IridaceaB.)"  K  5.     "  The 
dried  stigmas,  and  top  of  the  style,  of  Crocus  sativusJ'  Br. 

Safmi,  Fr,,  0,;  Zafferano,  It,;  Asafran,  jS^. 

Gren.  Ch,  ChroUa  six-parted,  equal.  Stiamiu  convoluted.  Willd. 
Crocus  scUimis,  Willd.  Sp,  Plant.  1 194 ;  Woodv.  Med.  Bot  p.  763,  t.  259.  Tlie 
common  cultivated  safiron  is  a  perennial  plant,  with  a  rounded  and  depressed  bulb 
or  cormus,  from  which  the  flower  rises  a  little  above  the  ground,  upon  a  long,  slender, 
white,  and  succulent  tube.  The  flower  is  large,  of  a  beautiful  lilac  or  bluish  purple 
oolor,  and  appears  in  September  or  October.  The  leaves  are  radical,  linear,  slightly 
Tevolnte,  dark  green  upon  their  upper  surface  with  a  white  longitudinal  furrow  in 
tlie  centre,  paler  underneath  with  a  prominent  flattened  midrib,  and  enclosed  at  their 
base,  together  with  the  tube  of  the  corolla,  in  a  membranous  sheath,  from  which 
they  emerge  soon  after  the  appearance  of  the  flower.  The  style  hangs  out  on  one 
flide  between  the  two  segments  of  the  corolla,  and  terminates  in  three  long  convoluted 
atigmas,  which  are  of  a  rich  orange  color,  highly  odorous,  rolled  in  at  the  edges, 
and  notched  at  the  summit.  These  stigmas  are  the  officinal  part  of  the  plant.  The 
Btiprmas  of  the  Orocug  orientcdis  are  used  in  the  East. 

O.  Motimu,  or  autumncd  crocus,  is  believed  to  be  a  native  of  Greece  and  Asia 
Minor,  where  it  has  been  cultivated  from  the  earliest  ages.  It  is,  however,  unknown 
in  a  wild  state,  and,  as  the  French  plant  does  not  produce  seed,  Chappellier  claims 
that  it  is  a  hybrid.  (BuU,  Soc.  Bot.  de  France,  xx.)  More  recently,  however,  Chap- 
pellier has  found  that  the  ordinary  crocus,  as  grown  in  France,  is  readily  fertilized 
by  the  Ghrecian  variety,  and  it  is  most  probable  that  the  species  is  a  distinct  one. 
There  are  three  main  varieties  of  it,  the  French,  the  Grecian,  and  the  Chinese. 
The  first  of  these  is  superior  in  color  and  flavor,  the  second  in  the  amount  of  yield, 
whilst  the  third  is  said  to  unite  these  qualities.  Safiron  is  also  cultivated  for 
medicinal  use  in  Sicily,  Spain,  France,  England,  and  other  temperate  countries  of 
CSnrope.  Large  quantities  of  saffron  are  raised  in  Egypt,  Persia,  and  Cashmere, 
whence  it  is  sent  to  India.  Much  of  the  drug  reaches  the  market  of  Constanti- 
nople iiom  the  neoghborhood  of  Tiflb  and  the  Caucasus.     We  cultivate  the  plant 
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in  this  oonntry  ebiefly  as  a  garden  flower,  although  aome  of  the  drag  of  veej  fine 
qnality  has  been  produced  in  Pennsylyania.  It  is  liable  to  two  diseases,  which  inter- 
fere  with  its  onltnre ;  one  dependent  on  a  parasitic  fungus  which  attaches  itsdf  to 
the  bulb,  the  other  called  by  the  cnltiyators  in  France  tocon,  by  which  the  bulb  is 
converted  into  a  blackish  powder.  (Joum.  de  Fhcurm.y  zriii.  41.) 

In  England  the  flowers  appear  in  October,  and  the  leaves  continue  green  through 
the  winter ;  but  the  plant  does  not  ripen  its  seed,  and  is  propagated  by  oflbets  from 
the  bulb.  These  are  planted  in  grounds  prepared  for  the  purpose,  and  are  arranged 
either  in  rows  or  in  small  patches  at  certain  distances.  The  flowers  are  gathered 
soon  after  they  show  themselves,  as  the  period  of  flowering  is  very  short.  The  stig- 
mas, or  summits  of  the  pistils,  together  with  a  portion  of  the  style,  are  separated 
from  the  remainder  of  the  flower,  and  carefully  dried  by  artificial  heat,  or  in  the  sua. 
During  this  process,  they  are  sometimes  made  to  assume  the  form  of  a  cake  by  press- 
ure ;  but  the  finest  saffron  is  that  which  has  been,  dried  loosely.  The  two  forms  are 
distinguished  by  the  names  of  cake-uaffrcn  and  ha^-mffron.  Five  pounds  of  the 
fresh  stigmas  are  said  to  yield  one  pound  of  the  dried. 

The  English  saffron,  formerly  most  highly  esteemed  in  this  country,  has  disap- 
peared from  our  market  What  may  be  sold  under  the  name  is  probably  derived 
from  other  sources.  Much  of  the  drug  is  imported  from  Gibraltar,  pack^  in  can- 
isters. Pjuroels  of  it  are  also  brought  from  Trieste  and  other  iK>rts  of  the  Mediter- 
ranean. The  Spanish  saffron  is  generally  considered  the  best  in  the  United  States, 
although  most  European  writers  in  materia  medica  give  the  preference  to  the  Freneh 
saffron.  Genuine  cake  9affrcn  is  at  present  seldom  found  in  commerce,  ^le  better 
grades  of  Spanish,  saffron  are  known  as  ValencUi  saffron,  whilst  AlietmU  saffron  is 
said  by  Prof.  Maisch  to  contain  scarcely  more  than  50  per  cent,  of  genuine  safton. 
According  to  Landerer,  the  stigmas  of  several  other  species  besides  those  of  (7.  saJti- 
vu»  are  gathered  and  sold  as  saffron  in  G-reece  and  Turkey.* 

Properties.  Saffron  has  a  peculiar,  sweetish,  aromatic  odor,  a  warm,  pungent^ 
bitter  taste,  and  a  rich  deep  orange  color,  which  it  imparts  to  the  saliva  when  chewed. 
The  stigmas  of  which  it  consists  are  an  inch  or  more  m  length,  expanded  and  notdied 
at  the  upper  extremity,  and  narrowing  towards  the  lower,  where  they  terminate  in  a 
slender,  capillary,  yellowish  portion,  forming  a  part  of  the  style.  They  are  thus  de- 
scribed by  the  U.  S.  Pharmacopoeia.  "  Separate,  or  three,  attached  to  the  top  of  the 
style,  about  an  inch  and  a  quarter  (3  cm.)  long,  flattish-tubolar,  almost  thread-like, 
broader  and  notched  above ;  orange-brown ;  odor  strong,  peculiar,  aromatic ;  taste 
bitterish  and  aromatic  When  chewed  it  tinges  the  saliva  deep  orange-yellow.  Saf- 
fron should  not  be  mixed  with  the  yellow  styles.  When  pressed  between  filtering- 
paper  it  should  not  leave  an  oily  stain.     When  soaked  in  water  it  colors  the  liquid 

*  At  the  International  Exhibition,  in  London,  in  the  year  1862,  Dr.  Geo.  B.  Wood  notieed  a 
Bpeoimen  of  saffron  from  the  island  of  Ceylon,  elosely  resembling  that  of  the  Crocu»  •atitut.  It 
consisted  of  the  stigmas  of  the  Crocus  orientalit. 

Aooording  to  Mr.  Charles  A.  Heinitsh,  until  within  a  few  years,  saffron  was  enltirated  to  a  eon- 
siderable  extent  in  Lancaster  County,  Pa.  The  plant  requires  a  rich  soil,  wfaieh  shoald  be  deeply 
dug  and  heavily  manured.  The  balbs  are  planted  in  August,  eight  inches  apart,  and  the  growing 
plant  should  be  kept  free  from  weeds.  The  flowering  period  begins  about  the  middle  of  September, 
and  continues  till  the  beginning  of  October.  The  flowers  are  picked  early  in  the  morning,  and  the 
stigmas  separated  and  dried  in  the  shade.  This  is  done  ereiy  day  during  the  period  of  flowering. 
He  thinks  the  cultivation  can  be  profitably  condaoted.  A  plot  of  72  square  feet  will  produce  iHMNI 
stigmas,  weighing  420  grains,  or  from  33  to  36  lbs.  to  the  acre.  (A.  /.  A,  1867,  p.  38.) 

in  the  Apennines  the  balbs,  which  have  been  left  in  the  ground  during  the  winter  without  pn»- 
iection,.are  removed  in  August,  are  planted  again  in  September  in  rows,  and  foar  weeks  later  the 
collection  of  the  flowers  is  begun.  (See  Arch.  d.  Pharm,,  Aug.  1886.)  For  an  account  of  the  ealti- 
vation  in  England,  see  P,  J.  Tr.,  June,  1887. 

If.  Monthns,  an  experienced  cultivator  in  Franee,  prelbrs  a  dry  ealeareouf  soil ;  plants  the  Iniibi 
8  or  4  Inohes  deep;  after  the  harvest  in  October  manures  the  ground;  and  renews  the  plaaUng 
every  three  years.     He  thus  prevents  the  diseases  peculiar  to  the  plant. 

M.  Monthus  recommends  the  petaU  of  the  flower  as  applicable  to  the  same  purposes  as  the  stig- 
mas, having  found  them  to  be  possessed  of  aromatic  properties.  They  demana  no  peenliar  eastion 
in  drsring ;  but  to  preserve  them  it  is  necessary  to  exolnde  light  and  moisture.  Aeids  redden  tke« 
with  extreme  facility,  and  alkalies  turn  them  green.  He  therefore  recommends  a  tinetare  to  be 
made  from  them,  as  a  sabstitute  for  syrup  of  violets.     He  prepares  the  tincture  by  macerating  !• 

5 arts  of  the  dried  flowers  in  100  parts  of  alcohol  of  40®,  for  48  hours.   A  longer  maoeratlon  wonU 
estroy  the  color.    Paper  may  be  stained  with  the  tincture,  and  kept  green  or  red,  the  fbnMr  far 
acids,  the  latter  for  alkalid.  {Joum,  de  Pkarm,,  Juillet,  1867,  p.  64.) 
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onmge-jeUoWy  aad  sbould  doI  deposit  aoy  puWenilent  mineral  matter,  nor  show  the 
prosenoe  of  organio  substancea  (uffering  in  shape  from  that  described."  IL  S.  An- 
aljrxed  by  Vogd  and  Bouillon-Lsgrange,  it  afforded  65  per  oenL  of  a  peculiar  ex- 
tractive raaltery  and  7'5  of  an  odorous  volatile  oil^  together  with  wax,  gum,  albumen, 
safine  matter,  water,  and  lignin.  The  extractive  was  named  pofychrMe^  from  the 
ohanges  of  o<^or  which  it  undergoes  bv  the  action  of  reagents.  Weiss  (Wiggeis  and 
husemanny  Jahresbenchtj  1868,  p.  35)  showed  thatpofyckroite  was  a  gracoside,  from 
the  decomposition  of  which  resulted  an  additional  coloring  matter  of  the  saffron,  to 
which  he  appdied  the  name  crocin.  For  the  preparation  of  poljchroite  according 
to  Weiss,  saffron  is  extracted  with  ether,  by  which  fat,  wax,  and  essential  oil  were 
removed ;  and  it  was  then  exhausted  with  water.  From  the  aqueous  solution,  gummy 
matten  and  some  inorganic  salts  were  predpitated  by  stroi^  alcohol.  After  the 
separation  of  these  substances  polychroite  was  precipitated  by  addition  of  ether. 
Thus  obtained,  it  is  an  orange-redt  viscid,  deliquescent  substance,  which  dried  over 
sulphuric  acid  becomes  brittle  and  of  a  fine  ruby-red  color.  Kayser  has  {Ber» 
der  Chem,  Ge$,j  1884,  p.  2228)  made  a  thorough  investigation  of  the  coloring  mat- 
ter of  the  saffron.  He  calls  it  crocm^  and  gives  it  the  formula  C^^Hy^O^.  He  ob* 
tained  it  after  purification  as  a  pure  yellow  powder,  easily  soluble  in  water  and  dilute 
alcohol,  slightly  sdnUe  only  in  absolute  alcohol.  Concentrated  sulphuric  acid  gives 
a  deep  blue  color,  which  turns  violet,  then  cherry-red,  and  finally  brown.  It  is  easily 
decomposed  by  lime  or  baryta  water  into  crocetm  and  a  right  rotating  sugar  which 
Kayser  calls  crooote.  The  crocetin  is  a  clear  red  powder,  not  soluble  in  water,  but 
easily  adnble  in  alcohol  and  ether.  Its  solution  in  alkalies  shows  an  orange-yellow 
color,  from  which  solution  acids  separate  it  again  in  orange-colored  flocks,  lu  for- 
mula 18  Gj^H^O,.  Euiyser  also  found  a  bitter  principle,  to  which  he  gave  the  name 
picrocroeia  or  saffron  bitter,  and  the  formula  OggH^O^y.  It  is  to  the  essentitd  oil, 
which,  according  to  M.  Henry,  is  present  to  the  amount  of  10  per  cent,  that  the 
medicine  owes  its  activity.  It  may  be  partially  separated  by  distillation.  It  is 
yellow,  of  a  hot,  acrid,  bitterish  taste,  and  heavier  than  water,  in  which  it  is  slightly 
soluble. 

Adnlterationi.  The  high  price  of  this  medicine  gives  rise  to  ftequent  adultera- 
tions. Water  is  said  to  be  very  often  added  in  order  to  increase  its  weight.  Oil  or 
glycerin  is  also  added  for  the  same  purpose,  or  to  improve  the  appearance.  In  some 
specimens  the  dyed  corolla  of  the  crocus  with  the  attached  stamens  is  abundant  Some- 
tuies  the  flowers  of  other  plants,  particularly  OarthafMu  tmctorius  or  safflower,  Cb- 
lendula  officmaltt  or  officinal  marigold,  and  arnica^  are  fraudulently  mixed  with  the 
genuine  stigmas.  They  may  be  known  by  their  shape,  which  is  rendered  obvious  by 
throwing  a  portion  of  the  suspected  mass  into  hot  water,  which  causes  them  to  ex- 
pand. (See  Oarthamus.)  A  specimen  of  this  adulteration  has  been  introduced  into 
the  American  market,  by  the  name  of  African  saffron.  (Maisch,  A,  J.  F»,  March, 
1872,  p.  110.)  Other  adulterations  are  the  fibres  of  dried  beef,  the  stamens  of  the 
Crocus  distinguiBhable  by  their  yellow  color,  the  stigmas  previously  exhausted  in  the 
preparation  of  the  infusion  or  tincture,  and  various  mineral  substances  easily  detected 
upoo  dose  examination.  The  flowers  of  a  Brasilian  pknt,  named  Fumindla,  have, 
according  to  M.  J.  L.  Soubeiran,  been  employed  for  the  adulteration  of  saffron. 
They  may  be  detected  by  shaking  gently  but  repeatedly  a  large  pinch  of  the  sus- 
pected saffron  over  a  piece  of  paper.  The  flowers  of  Fuminella,  being  smaller 
and  heavier,  separate  and  fall,  and  may  be  seen  to  consist  of  very  short  fra^ents, 
with  a  color  like  that  of  saffron,  but  a  rusty  tint  which  the  latter  does  not  possess. 
(Joum.  de  Fkarm.,  Avril,  1855,  p.  267.)  J.  Miiller  recommends  concentrated  sul- 
phuric acid  as  the  most  certain  test  of  safion.  It  instantly  changes  the  color  of  pure 
safinm  to  indigo  blue.  (C%em.  Oass.,  May,  1845,  p.  197.) 

A  very  successful  adulteration  which  has  been  largely  practised  appears  to  consist 
of  yellow-colored  chalk  or  sulphate  of  barium,  made  into  a  thin  paste  probably  with 
honey,  and  attached  to  the  stigmas,  sometimes  isolated,  sometimes  in  groups  of  five 
or  six,  enveloping  them  almost  completely.  If  this  saffron  be  kept  in  a  dry  place, 
and  often  handled,  the  paste  becomes  partly  broken  up,  and  the  colored  powder 
spreads  itself  in  the  mass  and  the  envelope.    The  chalk  can  at  once  be  detected  by 
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shaking  the  suspeoted  saffiron  with  water,  and  treating  the  precipitate  powder  with 
hydrochloric  acid,  when  effervescence  will  occur.  A  less  than  the  ordinary  brightnoas 
of  color  in  the  safiron  should  lead  to  suspicion  of  this  adulteration.  Much  can  be  told 
as  to  the  purity  of  saffron  by  agitating  the  suspected  flowers  in  distilled  water ;  if 
the  drug  be  pure  the  liquid  will  remain  clear,  assuming  a  fine  pure  yellow  tint;  the 
saffron  also  will  retain  its  red  color  for  hours.  Another  excellent  plan  is  to  scatter 
a  pinch  of  the  flowers  upon  the  surface  of  warm  water,  when  the  stigmas  should 
spread  out  and  display  their  proper  form.  Minute  fragments  of  Red  Saandom, 
which  are  often  added  to  saffron,  may  be  separated  by  agitating  with  water.  (F(nr 
an  elaborate  discussion  of  adulteration,  see  A,  J.  P.,  1885,  p.  487.) 

Attention  has  been  called  to  a  product  of  the  Gape  of  Gk>bd  Hope,  named  Oape 
saffron,  which  has  a  remarkable  resemblance  to  genuine  saffron,  having  a  similar 
odor^  and  yielding  a  similar  color  to  water,  though  the  flowers  themselves  are  differ- 
ently colored.  It  is  the  flower  of  a  small  pUnt  very  abundant  at  the  Ci^,  belonging 
to  the  family  of  Scrophuiariacete,  and  is  said  by  Dr.  Papp^,  of  Gape  Town,  to  pos- 
sess medical  virtues  closely  resembling  those  of  true  saffron.  The  flowers  have 
been  used  successfully  in  the  convulsions  of  children.  (P.  J,  Tr.,  vi.  462,  1865.^ 

Choice  of  Saffron.  Saffron  should  not  be  very  moist,  nor  very  dry,  nor  easdy 
pulverized ;  nor  should  it  emit  an  offensive  smell  when  thrown  upon  live  ooals.  The 
freshest  is  the  best,  and  that  which  is  less  than  a  year  old  should,  if  possible,  be 
selected.  It  should  possess  in  a  high  degree  the  characteristic  properties  of  color, 
taste,  and  smell.  When  agitated  with  water  it  should  color  it  bright  vellow,  and  it 
should  not  effervesce  in  the  presence  of  a  dilute  acid.  If  it  do  not  color  the  fingers 
when  rubbed  between  them,  or  if  it  have  an  oily  feel,  or  a  musty  flavor,  or  a  black, 
yellow,  or  whitish  color,  it  should  be  rejected.  In  the  purchase  of  this  medicine  in 
cakes,  those  should  be  selected  which  are  dose,  tough,  and  firm  in  tearing;  and  care 
should  be  taken  to  avoid  cakes  of  safflower. 

As  its  activity  depends,  partly  at  least,  on  a  volatile  ingredient,  safiron  should  be 
kept  in  well-stopped  vessels.  Some  recommend  that  it  should  be  enclosed  in  a  bladder, 
and  introduced  into  a  tin  case. 

Kedioal  Properties  and  TTses.  Safiron  was  formerly  considered  hiehly  stimo- 
lant,  antispasmodic,  and  even  narcotic.  It  was  thought  also  to  act  powemilly  on  the 
uterine  system,  promoting  menstruation.  The  ancients  employed  it  eztensivdy,  both 
as  a  medicine  and  condiment,  under  the  name  of  crocus.  It  was  also  highly  esteemed 
by  the  Arabians,  and  enjoyed  considerable  reputation  among  the  physicians  of  modem 
Europe,  till  within  a  comparatively  recent  period.  On  the  continent  it  is  still  much 
used  as  a  stimulant  and  emmenagogue.  But  the  experiments  of  Dr.  Alexander  have 
proved  it  to  possess  little  activity ;  and  in  Great  Britain  and  the  United  States  it  is 
seldom  prescribed.  In  domestic  practice  saffron  tea  is  occasionally  used  in  exan- 
thematous  diseases,  to  promote  the  eruption.  At  present  it  is  chiefly  used  to  impart 
color  and  flavor.     The  dose  is  from  ten  to  thirty  grains  (0*65-1*95  Gm.).* 

Off.  Prep,  Tinctura  Groci. 

(^.  Prep.  Br.  Decoctum  Alo^  Gompositum ;  Pilulse  Aloes  et  Myrrhas ;  Pulvis 
GretsB  Aromatious ;  Tinctura  GinchonsB  Gomposita ;  Tinctura  Groci ;  Tinctura  Opii 
Ammoniata ;  Tinctura  Rhei. 

CUBEBA.  U.S.,  Br.     Ouheba.    [Ow6«6.] 

(OU-Bi'B^.) 

"  The  unripe  fruit  of  Gubeba  officinalis.  Miquel.  (^Nat.  OrcL  PiperacesB.)*'  Ul  8. 
*^  The  dried,  unripe,  full-grown  fruit  of  Piper  cubeba,  Lmn.  JU.**  Br.'f 

*  Sifruptu  Oroei.  A  Syrup  of  Saffron  is  sometimes  oalled  for,  and  would  seem  to  be  ad  appro- 
priate preparation.  The  following  formula  is  reoommended  by  Mr.  Q«>.  W.  Kennedy,  of  PottsTille^ 
as  proauoing  excellent  results.  Take  of  saffron  Jss,  glycerin  ^g*  water  ^vi.  Macerate  for  a 
week,  filter  into  a  pint  bottle,  and  add  sufficient  water  through  the  filter  to  make^rig :  then  add 
14  aToird.  os.  of  sugar,  and  dissolye  without  heat,  frequently  shaking.  {A.  J.  P,,  Feb.  1871,  p.  S4«) 

t  The  fruit  of  the  Piper  A/xelii  of  Lindley,  Gubeba  Olneii  of  Miquel,  figured  in  the  P.  J.  Tr.  (sir. 
201),  is  known  in  commerce  as  African  Cubebe,  Aehantee  Pepper^  Guinea  p^per,  or  African  hhxdt 
pepper.  \i  was  formerly  taken  to  Europe  in  oonsiderable  quantities  by  the  Portngueee,  but  has 
been  superseded  by  the  more  agreeable  products  of  the  East  Indies.    The  fmil  is  one-third  snallsr 
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Oim.  Ch.   Calyx  none.     CoroUa  none.     Berry  one-eeeded.    mZf(2. 

(hihAK  ojiemali*.  Sliqael— Piper  OuiuAa.  Willd.  &>.  i%in<.  i.  1&9 ;  WoodT. 
Ited.  Bot.,  3d  ed.,  t.  9fi.  This  ia  a 
^mbing  pereDoial  plant,  with  a  smooth, 
flexaons,  jointed  stem,  and  entire,  petio 
Ul«,  oUong  or  ovateK>b1oDg,  acuminata 
leaves,  roanded  or  obliquely  cordate  at 
the  base,  strongly  nerred,  coriaoeooe,  and 
reiT  emooth.  The  flowers  are  dioecious 
■od  in  Bpikes,  with  pednndea  about  aa 

long  as  tba  petiolee.     The  firuit  ia  a  glo-  i 

bose,  pedioelled  berry. 

Thb  species  of  Hper  is  a  native  of 
Java,  Penang,  and  probably  other  parta 
of  the  East  lodies.  It  is  extensively 
grown  in  the  coffee  plantadons,  supported 
by  the  trees  which  are  used  for  Bhade, 
and  has  been  introduced  into  Ceylon. 
The  dried  unripe  fruit  is  the  offioioal 
portion. 

Fropertiei.  Gubebs  are  round,  about 
the  siie  of  a  small  pea,  of  a  blaokish  or 
grayish  brown  color,  and  fambhed  with 
a  short  stalk,  whioh  is  oontinnous  with 
rused  veins  that  run  over  the  sur&oe  of 

the  berry,  aod  embnoe  it  like  a  net-work.  ooUb  froti.  a,  intt  imu,  oMnni  dwl  a,  wjt 
Th.  .hdl  i.  l„rd,  alma  lip,™^  .»i  SK?.ifiKriSSS'i,"«.-2.";KW 
euntaina  within  it  a  single  loose  seed,  <«pid*nBi«. 

than  thfl  aDslD>I  onbalM,  Ii  monoompMt,  uid  hu  stuta  mor«  uiftlogoni  to  Ifaktof  ordiDkrjbteah 
p*pp«r.  Ur.  SittihauM  hu  bIm  ihoao  tbmt  It  ii  BhemiaaJlj  more  uikloganii  to  bimsk  pepper  th*a 
lomheba,  uilsostuDiplperineuidliolsubebiii.  {Ibid.,  liv.  3Bt.)  A  Tirlety  afoiLbebi  from  tbi 
Dnleh  BMt  Indiea  ditTen  eHnatiallj  from  sennlDe  cub«t«  in  being  »me«hit  larger,  with  leu  di>< 
tiBOt  rein>  *Dd  wnoewbat  SMtenad  fooliUlki,  of  »  leu  (greeobia  odor,  uid  »  1e«  hot  and  pnogant 
bate.  It  hu  beeo  uoribad  to  Piper  nNi'iaiux.  (Sm  A.  J.  P.,  iix*.  911.)  Tbii  it  prohkbl;  th* 
•nbebi  nrerred  b;  PlUcliiger  and  Haubur;  to  P.  eraniptf,  and  deiaribed  b;  tbam  M  larger  than 
tba  ordinar;  cabeba,  muab  ibrlTelled,  with  a  podutal  one  and  a  half  time*  to  twloa  at  long  aa  tha 
barry,  of  a  rerj  hitter  taate  and  odor,  differeot  trom  that  of  ouheb*.  The  Buhjeot  of  fatae  anbaba 
baa  neentlj  Lnoreaeed  in  Importanoe  from  the  appearanoe  tn  the  London  marketa  in  oonaiderabia 
qoaatltiaa  of  a  falaa  onbeha,  and  the  prodnation  therabj  of  marked  ijmploma  of  gaitio-lnteatinal 
teritation.  BxaminadbTWn.Kirby  {/'./.  TV.,  toI.  iv.),  thla  imDortatlon  eonfornutothe  daaorip- 
tioD  of  P.  cnuiipM  bj  Fltlakiger  and  Hanbnrj  eioapt  in  tha  atalk  not  baing  fo  long  and  tha  taate 
not  rerr  bitlar.  Hr.  Kirbj  aayi  It  nannblai  the  fruit  of  tha  Piptr  ijlvtnra.  HlonMoopiwllr  It  U 
4iaCingniihed  tnta  othMr  enbabi  In  hating  ten  rowi  of  oella  In  the  tndooarp  tnatead  of  foar,  and 
abont  fonrteen  Inetead  of  eleven  or  twelve  woodj  bnndlea  (the  lait  eharaotar  ii  of  Ter;  doubtful 
omutaooj}.  The  berrlea  of  DapkHidium  Chiefta  have  alao  bean  nid  In  London  reoentl;  aa  oababa; 
tlm;  laaamble  the  tme  onbebi  In  general  appearanoe,  bat  dlffar  In  poaacaelng  a  more  agreeable  flaror 
aod  ia  the  aeed  readily  aplilting  Into  two  oilj  ootyladoDi  wltb  a  anparior  radicle,  indloadng  Iti 
Uaraeeona  ohanoter.  Erao  in  powder  tbe  Daphntdiuwi  Oabeba  ii  to  be  raoogniied  from  a  apaidea 
sit  piper  by  tbe  abaenoe  of  amall  angular  atarsh  graanlea.  Mr.  B.  H.  HoTmei  and  Hr.  B.  D. 
BrariU  (P.  J.  Tr.,  toL  it.)  give  Ihe  following  tots,  whiah  may  he  avallabU  In  dateoting  powdarwl 
IUm  enbabs-  After  being  omihed,  the  genuine  oubeha  givaa  on  a  poroalain  ilab  with  ooneeutratad 
■alphnrla  acid  a  d»ep  arimeon  with  a  distinct  earmina  tint  in  It.  P.  erauipa  itrikea  a  reddiali- 
brvwn  eolor,  Daplmtidium  Ctihtha  a  yallowiah-brown  color.  Iodine  giraa  with  a  deooetion  of  genuine 
esbeba  a  pare  blue  tint,  and  with  iporloni  anbeba  a  doll  pnrpla  tint.  One  eubio  eentimelre  of  the 
tinetiue  of  tme  oobaba  tieated  with  ten  aablo  eentimatrea  of  itrong  anlpharlo  add  {ip.  gr.  t'8i3) 
darekipaadeepTiDtet  Bolor,  the  fall e  subeb*  limitarly  treated  a  deep  red-brown.  On  diluting  thete 
nfitnraa  with  four  flnidonneea  of  diitll  led  water  and  allow  ingtheni  toatand,  tha  true  cnbtbi  mood** 
Ofiaiaaeent  and  ohang**  to  a  deep  blue,  the  falae  beeomea  opaleaoent  and  ohangea  to  a  dirty  yellow.  In 
applying  tbeaa  taat*  lo  adolteratad  enbaba,  the  oolor  davaloped  will,  of  oourae,  be  dependent  upon 
tbe  amount  aad  ahanotar  of  th*  adull«ration.  It  ia  probable  that  from  time  to  time  the  fmita  of 
•araTsI  nan-offlainal  piper*  find  their  way  into  tha  market.  A  produot  with  the  name  of  Afritan 
cwi«A*  Iiaa  bean  aeat  to  Lond<u>  from  Cap*  Coaat  Castlo,  la  Africa,  which  ii  the  fruit  of  a  -■--■  "^^ 
loBging  to  the  Xamdioxylaetic,  probably  either  a  Toddalia  or  Vtprii,    According  to  '■—' 

Hii^wlyaromaiigaaditinatutiwr-'   - '"^ .— l_i_    .« 
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oovered  witb  a  biBoUsh  ooat,  ud  internsll;  white  and  tde^pDotu.  "  Globular,  about 

one-aizth  of  an  inch  (1  mm.)  in  diameter,  oontracted  at  the  base  into  a  stipe  nearlT 

a  qaarter  of  an  inch  (6  mm.)  long,  reticolatelj  wrinUed, 

blackish  gray,  internally  whitish  and  hollow ;  odor  atrong 

spicj  ;  taste  aromatic  and  pnngeaL     Cabeb  should  not  n 

mixed  with  the  nearly  inodorous  rachis  or  stallcs."    U.  S. 

The  odot  of  the  berry  is  agreeably  aromatto ;  the  tasl« 

warm,  bitterish,  and  oamphorooa,  leaving  in  the  month  a 

pecaliar  aensatjon  of  ooolnees,  like  that  prodaced  by  oil 

of  peppermint.    The  pericarp  of  the  cnbeb  berry  oonaitta 

I  of  three  layers,  the  exterior  of  which  is  composed  of  an 

interrapted  row  of  small,  thick-walled  cubical  cells,  ar- 

I  ranged  in  irr^nlar  groups  of  three  or  fbnr.     The  middle 

layer  of  the  pericarp  is  oompoeed  of  loose,  nndereloped 

tisBue,  intenpened  with  large  oil-cells,  and  contains  qnaa- 

titias  of  starob  and  sometimes  gronps  of  needle-shaped 

crystals.     The   inner   layer  is  free  from  starch,  and  is 

fbrmed  of  four  rows  of  parenchymatous  cells.      At  tbe 

junction  of  the  ioner  and  middle  layer  there  are  uanallj 

ten  to  twelve  distinct  woody  bnadlea,  chiefly  oompoaed 

of  narrow  spiral  vessels  along  with  a  few  dotted  veaaela. 

TfunuHNetioB.  j^^  j^^j^  consists  of  one  row  of  large,  thick- walled  cellt. 

The  perisperm  is  surrounded  by  red  membraue,  formed  of  rather  large  celts,  and  is 

composed  of  angular  parenchymatous  oells  containing  staroh  and  oiL  On  allowing  thin 

sections  to  stand  in  glycerin  for  a  few  weeks  cryEtals  are  formed  both  in  the  pericarp 

and  in  the  periaperm.    (i*.  J.  TV.,  vol.  xv.  653.)     The  powder  is  dark  colored  and 

of  an  oily  aspect     The  most  obvious  constituent  of  cubehs  is  the  volatile  oil,  the 

proportion  of  which  yielded  by  tbe  drug  varies  from  4  to  13  per  cent.     It  is,  as 

shown  by  Oglialoro,  a  mixture  of  an  oil  C„H„,  boiling  at  168°-163'  C.  (Sie^"- 

32fi-4°  F.),  which  is  present  in  very  small  amount,  and  two  oils  of  the  formaia  C!„H^ 

btnlin^  at  272°-266°  C.  (503-6°-609°  F.).     One  of  thwe  ia  strongly  bevogyraia, 

and  yields  a  cTyHtatliiedoompound,G„H„,2HCI,  melting  at  11S°  C,  while  tbe  other 

is  less  Imvogyrate,  and  does  not  combine  with  HCL 

The  oil  distilled  from  old  cubehs  on  cooling  at  length  depoaitala]^  transparent 
inodorous  octofaedra  of  camphor  of  cuheht,  C„H^O.  E.  Schmidt  (1873)  found 
that  this  camphor  melta  at  665°  C. ;  simply  by  standing  over  sulpbario  add,  more 
rapidly  on  heating,  it  gave  up  water  and  passed  into  that  fraotion  of  cabeb  mI  whiA 
boils  at  260°  C,  of  which  it  is,  therefore,  simply  tbe  hydrate,  Another  oonatitDait 
of  oubebs  b  cu&eiin.  This  is  an  inodorous  substance,  crystallizing  in  small  needle* 
or  soalea,  melting  at  125°  C.  (257°  F.),  having  a  bitter  taste  in  aJooliolio  aolutioo  \ 
it  dissolves  freely  in  boiling  alcohol,  but  deposits  on  cooling,  and  is  abuodanljj  aola- 
ble  in  chloroform.  Ila  composition,  according  to  Weidel  (137?),  is  C„H|,0,.  Fused 
with  oaustie  potash  it  yieid!B  proto^ntechuio  acid.  Tbe  rosin  extracts  mim  cubebs 
ooDsists  of  an  indifferent  portion,  nearly  3  per  oent.,  and  of  OH&edte  oeuJ,  C„H„0„ 
amounting  to  about  1  per  cent,  (narmacoffraphia,  2d  ed.,  p.  587.) 

Aocon^og  to  M  M.  Gapitaine  and  Soubeirao,  cab^n  is  best  obtained  by  express- 
ing  cubebs  fi«m  which  the  oil  has  been  distilled,  preparing  from  them  an  aleoholia 
extract,  treatiog  this  with  a  solution  of  potassa,  washing  the  reridue  with  water, 
and  purifying  it  by  repeated  crystal  I  iaations  in  alcohoL  It  bean  a  close  raaemblance 
to  piperine,  but  materially  differs  from  it  in  oompositioD,  aa  it  eontaina  no  nitrogen. 
(Joum.  de  Pkarm.,  xxv.  39S.)  In  the  officinal  oleoresin  of  cubebs  a  dopoait  takn 
place  eoausting  ohiefly  of  oubebin,  which  may  be  obtained  by  washing  the  deposit 
with  a  small  quantity  of  cold  alcohol  to  remove  adhering  resin  and  oil,  and  thea 
diSBolving  repeatedly  in  boiling  alcohol,  and  OTTStalliaing  until  the  product  is  whiter* 
The  volatile  oil  is  officinal.  (See  Oleum  Cwe6«.)  By  praoUcal  trial  Bematatke 
has  satisfied  himself  that  the  peculiar  virtues  of  eubwa,  aa  a  remedy  in  goncc^ 
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iliooa,  depend  not  on  the  onbebin  or  tbe  volatile  oil,  but  on  tho  cubebio  acid.  (See 
Am,  Joum,  of  Med,  ScL^  Ootober,  1867,  p.  534.)  Wben  the  ethereal  extraot  of 
eabebe  ia  deprived  of  its  volatile  oil  by  evaporation  on  a  water-bath,  and  of  oubebin 
and  wax  by  deposition,  a  aoft  reein  ia  left,  the  cubebic  acid  of  Bemataike,  in  which, 
aoeording  to  Mr.  F.  V.  Heydenreich,  who  experimented  with  it  as  a  physiological 
agent,  the  diuretic  properties  reside ;  the  cubebin  being  without  apparent  effect, 
and  Uie  volatile  oil,  though  stimulant  and  carminative,  having  no  diuretic  action. 
The  soft  resin,  which  was  of  the  consistence  of  honey,  of  a  dark  olive-green  color, 
and  some  remaining  odor  of  cubebs,  when  taken  in  the  dose  of  ten  grains  every 
two  hours,  for  six  hours,  acted  as  a  laxative,  and  save  the  urine  a  peculiar  odor, 
without  increasing  its  quantity ;  but  in  the  dose  of  a  drachm,  once  repeated  at  an 
interval  of  three  hours,  while  it  produced  the  same  effects  as  the  smaller  dose,  con- 
siderably augmented  the  urine.  In  still  larger  doses  it  produced  decided  irritation 
of  the  urinary  passages.  (^A.  J,  P.,  Jan.  1868.)  Mr.  Heydenreich's  experiments 
are  confirmatory  of  Bernatzike's  conclusion  as  to  the  peculiar  active  principles  of 
cubebs.  Cubebs  gradually  deteriorate  by  age,  and  in  powder  become  rapidly  weaker, 
in  consequence  of  the  escape  of  their  volatUe  oil.  They  should  be  kept  whole,  and 
pulverized  when  diBpensed.  The  powder  is  said  to  be  sometimes  adulterated  with 
that  of  pimento. 

Xedioal  Properties  and  TJsea.  Cubebs  are  generally  stimulant,  with  a  special 
direction  to  the  urinary  organs.  In  considerable  quantities  they  excite  the  circula- 
tion, increase  the  heat  of  the  body,  and  sometimes  occasion  headache  and  giddiness. 
At  the  same  time  ihey  frequently  produce  an  augmented  flow  of  the  urine,  to  which 
they  impart  a  peculiar  odor.  Among  their  effects  are  also  occasionally  nausea  and 
moderate  purging ;  and  they  are  said  to  cause  a  sense  of  coolness  in  the  rectum 
during  the  passage  of  the  faooes.  We  have  no  evidence  that  they  were  known  to 
the  ancients.  They  were  probably  first  brought  into  Europe  by  the  Arabians,  and 
were  formerly  employed  for  similar  purposes  with  black  pepper ;  but  they  were  found 
much  less  powerful  and  fell  into  disuse.  In  India  they  have  long  been  used  in 
gonorrhoea  and  gleet,  and  as  a  grateful  stomachic  and  carminative  in  disorders  of  the 
digestive  organs,  and  are  at  present  very  frequently  given  both  in  this  country  and 
in  Europe  in  gonorrhoea,  after  the  subsidence  of  the  first  active  inflammatory  symp- 
toms. They  have  been  given  also  in  leucorrhoea,  cystirrhoea,  the  urethritis  of  women 
and  female  children,  abscess  of  the  prostate  gland,  piles,  chronic  bronchial  inflam- 
mation, and,  with  great  asserted  advantage,  in  connection  with  copaiba,  in  pseudo* 
membranous  croup,  and  diphtheritic  affections  of  the  &uces.  In  connection  with 
copaiba  they  have  been  especially  recommended  in  affections  of  the  neck  of  the 
bladder  and  the  prostatic  portion  of  the  urethra.  They  are  best  administered 
in  powder,  of  which  the  dose  in  gonorrhoea  is  from  one  to  three  drachms  (3-9- 
11-65  Grm.)  three  or  four  times  a  day.  For  other  affections,  the  dose  is  some^ 
times  reduced  to  ten  grains  (0*65  Gm.).  The  volatile  oil  may  be  substituted,  in 
the  dose  of  ten  or  twelve  drops  (0-6-0  72  Co.),  suspended  in  water  by  means  of 
sugar ;  though,  if  the  experiments  of  Bernatzike  and  Heydenreich  are  to  be  relied 
on,  the  oil  is  much  less  efficient  than  the  soft  resin  as  a  remedy  in  gonorrhoaa,  and 
in  diseases  of  the  urinary  passages  generally.  An  ethereal  extraot  is  directed  by  the 
n.  S.  Pharmacopoeia,  and  considerably  used ;  and,  as  it  contains  the  soft  resin  or 
cabebic  acid,  it  is  no  doubt  a  very  efficient  preparation.  rSee  Oiearesina  Oubebm,) 
An  infusion,  made  in  the  proportion  of  an  ounce  of  cubebs  to  a  pint  of  water,  has 
been  employed  as  an  injection  in  discharges  from  the  vagina,  with  asserted  advantage. 

Q(f.  Prep.  Extractum  Cubeb®  Fluidum ;  Oleoresina  CubebsB ;  Tinctura  Cubebse. 

Off.  Prep.  Br.  Oleoresina  CubebsB ;  Oleum  Cubebae ;  Tinctura  Cubebse. 

CUPRI  ACETA8.  U.  8.    Acetate  of  Copper. 

Cu  (Cj  Hs  Oi)t.  H«  O  ;  199«2.   (OU'PBi  A-CK'tXs.)  Cu  0,  C4  Hj  Os.  HO  j  99««. 

Crystallised  Verdigris,  Crystals  of  Ten  as;  Verdet,  Cristaax  de  V^nns,  Fr,;  Essigsaarea  Kupfer,  G, 

This  salt  is  now  substituted  for  the  impure  subacetate  of  copper,  formerly  offi« 
einal.  It  may  be  prepared  by  dissolving  verdigris  in  acetic  acid,  or  by  precipitating 
a  concentrated  solution  of  acetate  of  lead  with  sulphate  of  copper.  It  is  the  nor- 
mal onpric  acetate,  as  distinguished  from  the  other  basic  salts. 
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Properties.  *'  Deep  green,  prismatto  crystals,  yielding  a  bright  green  powder, 
efflorescent  on  exposure  to  air,  odorless,  having  a  nanseating,  metallic  taste  and 
an  acid  reaction.  Soluble  in  15  parts  of  water  and  in  135  parts  of  alcohol  at  15® 
C.  (59^  F.),  in  five  parts  of  boiling  water  and  in  14  parts  of  boiling  alcohol.  When 
heated  above  100^  G.  (212^  F.),  the  salt  loses  its  water  of  orystalliiation,  and  at  a 
temperature  above  200^  C.  ^392^  F.),  it  is  gradually  decomposed.  The  aqueous 
solution  of  the  salt  has  a  bluish  green  color,  which  is  rendered  deep  blue  by  an  ex- 
cess of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  acetous  vapors  are 
evolved.  If  the  aaueous  solution  of  the  salt  be  treated  with  hydrosulphuric  aekl 
until  all  the  copper  is  precipitated,  the  filtrate  should  leave  no  residue  on  evaporation 
(alkalies,  alkaline  earths  and  iron).  If  the  aqueous  solution  be  heated  to  boiling 
with  solution  of  soda  in  excess,  it  will  yield  a  filtrate  which  should  not  be  clouded  by 
hydrosulphuric  acid  (abs.  of  lead,  zinc)."  XT.  S.  As  its  source  is  principally  ver- 
digris, it  will  be  proper  to  consider  this  now. 

Vebdioris  {Impvre  SubacetcUe  of  Copper,  XJ.  S.  1870 ;  Aerugo^  P.G. ;  Viridt 
JE/ri$,  Svhacetai  cupriau;  Verdigru;  ^rvgo^  Lat. ;  Acetate  de  Ouxvre  bnUj  Vert- 
de-ffri8j  Acitate  hagique  de  Cuivre,  Verd-et-grU,  Fr. ;  Oriinspan,  Spangriiny  Basi$ehe$ 
essigsaures  Kup/er  (^Kupferoxyd),  G. ;  Verde  rame.  It. ;  OardeniUo^  Sp.)  is  pre- 
pared in  large  quantities  in  the  south  of  France,  more  particularly  in  the  neighbor- 
hood of  Montpellier.  It  is  also  manufactured  in  Great  Britain  and  Sweden.  In 
France  the  process  is  conducted  in  the  following  manner.  Sheets  of  copper  are 
stratified  with  the  residue  of  the  grape  after  the  expression  of  the  juice  in  making 
wine,  and  are  allowed  to  remain  in  this  state  for  a  month  or  six  weeks.  At  the  end 
of  this  time  the  plates  are  found  coated  with  a  considerable  quantity  of  verdigris. 
This  is  scraped  off,  and  the  plates  are  then  replaced  as  at  first,  to  be  further  acted 
on.  The  scrapings  thus  obtained  form  a  paste,  which  is  afterwards  well  beaten  with 
wooden  mallets,  and  packed  in  oblong  leathern  sacks,  about  ten  inches  in  length  by 
eight  in  breadth,  in  which  it  is  dried  in  the  sun,  until  the  loaf  of  verdigris,  as  it  is 
called,  attains  the  proper  degree  of  hardness.  The  rationale  of  the  process  is  easily 
understood.  The  juice  of  the  grape  refuse  undergoes  the  acetous  fermentation,  and 
the  acetic  acid  attacking  the  copper  forms  the  subacetate.  In  England  a  pnrer 
verdigris  is  prepared  by  alternating  copper  plates  with  pieces  of  woollen  doth, 
steeped  in  pyroligneous  add. 

Verdigris  comes  to  this  country  exclusively  from  France,  being  imported  princi- 
pally from  Bordeaux  and  Marseilles.  The  leathern  packages  in  which  it  is  put  up^ 
called  sacks  of  verdigris,  weigh  generally  from  twenty-five  to  thirty  pounds,  and 
arrive  in  casks,  each  containing  from  thirty  to  forty  sacks. 

Properties.  Verdigris  is  in  masses  of  a  pale  green  color,  and  composed  of  a  mul* 
titude  of  minute  silky  crystals.  Sometimes,  however,  it  occurs  of  a  bright  blue  color. 
Its  taste  is  coppery.  It  is  insoluble  in  alcohol,  and,  bv  the  action  of  water,  a  por- 
tion of  it  is  resolved  into  the  neutral  acetate  which  dissolves,  and  the  trisaoetate  whioh 
remains  behind  in  the  form  of  a  dark  green  powder,  gradually  becoming  black.  It 
k  hence  evident  that,  when  verdigris  is  prepared  by  levigation  with  water,  it  is 
altered  in  its  nature.  When  verdigris  is  acted  on  by  sulphuric  add,  it  is  decomposed, 
vapors  of  acetic  acid  being  evolved,  easily  recognised  by  their  yin^;ar  odor.  It  is 
soluble  almost  entirely  in  ammonia,  and  dissolves  in  hydrochloric  and  dilute  sulphurio 
add,  with  the  exception  of  impurities,  which  should  not  exceed  5  per  cent.  When 
of  good  quality,  it  has  a  lively  green  color,  is  free  firom  black  or  white  spots,  and  is 
dry  and  difficult  to  break.  The  green  rust,  called  in  popular  language  verdigris, 
which  copper  vessde  are  apt  to  contract  when  not  kept  clean,  is  a  earbonate  of  cop- 
per, and  should  not  be  confounded  with  true  verdigris. 

Compositioii.  Verdigris,  apart  from  its  impurities,  is  a  variable  mixture  of  the 
basic  acetates  of  copper.  The  hltie  variety  nas  approximatdy  the  composition 
(C,H,0,),Cu,Cu(OH),  +  5H,0.  When  treated  with  water  it  is  graduaUy  decom- 
posed into  two  parts  according  to  the  reaction :  3(Cu(C,IL0,)„  Cu(OH),  = 
Cu(C,H,0,),  +  2Cu(0H),  and  2Cu(C,H,0,)  +  Cu(OH)  .  The  latter  of  these 
products  constitutes  the  green  variety  of  verdigris.  (Fliickiger,  Pharm.  Chem,^ 
p.  768.) 
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Xedical  Pxopertiei.  The  local  and  general  action  of  yerdigris  upon  the  animal 
economy  and  the  treatment  of  its  poisoning  are  the  same  as  those  of  the  sulphate  of 
«epper.    It  Is  never  used  internally.* 

CUPRI  SULPHAS.  U.S.,  Br.  Sulphate  of  (hpper. 

Cv  S04.  5Hs  O  ;  249*3.  (ot'PBi  sOl'PHIS.)  Cu  0,  SOi.  6H0;  124'S. 

"  May  be  obtained  by  heating  snlpharic  acid  and  copper  together,  dissolving  the 
soluble  product  in  hot  water,  and  evaporating  the  solution  until  crystallisoition  takes 
place  on  cooling."  Br, 


CnpnuB  Sulfarioam,  P.O,;  Knpfennlfftt,  Gapram  Yitriolfttnm,  Blae  Vitriol,  Roman  Vitriol, 
Bine  Stone;  Snlfate  de  CuiTre,  Vitriol  bleu,  Oouporoae  bleu,  Fr,;  Scbwefela»ure8  Knpfer,  Kup- 
ferriiriol,  BUnervitriot,  BUner  aalltienttein,  0,;  Rame  aolfato,  Vitriolo  di  Rame,  It,;  Bnllato  de 


Oobre^  Vitriolo  asal,  jS^. 

Fteparation,  etc.  Sulphate  of  copper  ocoasibnallv  exists  in  nature,  in  solution 
in  the  water  which  flows  through  copper-mines.  In  this  case  the  salt  is  procured  by 
merdy  evaporating  the  waters  which  naturally  contain  it.  Another  method  of  oh> 
taining  it  is  to  roast  the  native  sulphide  in  a  reverberatory  furnace,  whereby  it  is 
made  to  pass,  by  absorbing  oxygen,  into  the  state  of  sulphate.  The  roasted  mass  is 
lixiviated,  and  the  solution  obtained  evaporated  that  crystals  may  form.  The  salt, 
procured  by  either  of  these  methods,  contains  a  little  ferric  sulphate,  from  which  it 
may  be  freed  by  adding  either  an  excess  of  cuprous  oxide,  which  precipitates  the 
sesquioxide  of  iron,  or  recently  precipitated  subciurbonate  of  copper,  which  causes  the 
deposition  of  the  iron  as  a  carbonate.  {A,  J,  P.,  xxxiv.  507.)  A  third  method  con- 
sists in  wetting,  and  then  sprinkling  with  sulphur,  sheets  of  copper,  which  are  next 
heated  to  redness,  and  while  hoc  plunged  into  water.  The  same  operation  is  repeated 
until  the  sheets  are  entirely  corroded.  At  first  a  sulphide  of  the  metal  is  formed,  which, 
by  the  action  of  heat  and  air,  gradually  passes  into  the  state  of  sulphate.  This  is 
drasolved  by  the  water,  and  obtained  in  crystals  bv  evaporation.  A  fourth  method 
is  to  dissolve  copper  scales  to  saturation  in  sulphuric  acid,  contained  in  a  wooden 
vessel,  lined  with  sheet  lead.  The  scales  consist  of  metallic  copper,  mixed  with  oxide, 
and  are  produced  in  the  process  for  annealing  sheet  copper.  Sometimes  sulphate  of 
copper  is  obtained  in  pursuing  one  of  the  methods  for  separating  silver  from  gold. 
The  silver  is  dissolved  by  boiling  the  alloy  in  sulphuric  acid.  The  sulphate  of  silver 
formed  is  then  decomposed  by  the  immersion  of  copper  plates  in  its  solution,  with 
the  e^ect  of  forming  sulphate  of  copper  and  precipitating  the  silver. 

In  the  U.  S.  Pharmacopoeia,  sulpnate  of  copper  is  presumed  to  be  obtained  pure 
from  the  manufiicturer ;  the  British  suggests  the  method  in  which  it  may  be  prepared, 
without  entering  into  the  details  of  the  process.  The  Qerman  Pharmacopoeia  has  two 
kinds  officinal,  Ouprum  Sul/uricum,  which  corresponds  with  the  former  Cuprum 
Sul/uricum  /\crum,  and  Ckqn^un  Sid/uricum  Ontdumj  or  commercial  sulphate. 

Properties.  Sulphate  of  copper  has  a  rich  deep  blue  color,  and  a  strong  metallic 
styptic  taste.  It  roddens  vegetable  blues,  and  crystallizes  in  ''  large,  translucent, 
deep  blue,  tridinie  crystals,  efflorescent,  odorless,  having  a  nauseous,  metallic  taste  and 
an  acid  reaction.  Soluble  in  2*6  parts  of  water  at  IS""  G.  {59^^  F.),  in  0-5  part  of 
boiling  water,  and  insoluble  in  alcohol.  When  heated  to  100''  C.  (212"=^  F.),  the 
salt  gradually  loses  28-9  per  cent  of  its  weight.     At  a  temperature  of  about  230^ 

*  Liniwtmttum  JEmgiwU,  Mel  ^mmtiaenm,  Uuguentwn  jEgyptiaeum,  Tbis  it  an  old  preparation,  for« 
meriy  officinal  in  Great  Britain.  The  following  ii  tbe  process  for  it  giren  in  tiie  old  London  Phar- 
aueopcsia.  *'Take  of  Verdigris  (Snbaoetate  of  Copper),  in  powder,  an  ounce;  Vinegar  §even  fluids 
mmccf  /  Honey /oHTteen  ounctt.  Dissolve  tbe  Verdigris  in  the  Vinegar,  and  strain  through  linen ; 
then  gndvaiMj  add  the  Honey,  and  boil  down  to  a  proper  consistence."  Tbe  ounces  used  here  are 
troyounces.  It  sometimes  happens  daring  the  boiling  of  the  acetic  solution  of  the  verdigris,  that  a 
red  deposit  rapidly  forms,  consisting  of  the  red  or  suboxide  of  copper  (cuprous  oxide) ;  and  that 
at  the  end  of  the  process,  little  or  none  of  the  metallic  salt  remains  in  the  preparation.  This 
hanpens  especially  when  granular  honey  is  employed.  (Harley,  P,  J,  Tr.,  xi,  367.)  The  change  is 
owing  to  the  decomposition  of  the  cupric  oxide  by  the  grape  sugar  of  tbe  honey,  converting  it  into 
enproos  oxide.  The  Inference  is  that,  in  making  the  preparation,  so  as  to  fulfil  tbe  objects  of  the 
onginal  prescription,  simple  syrup  should  be  used.  It  was  formerly  employed,  either  undiluted, 
or  mixed  with  some  mild  ointment,  to  destroy  fungous  granulations,  or  to  repress  their  growth. 
In  tbe  latter  state,  it  acts  as  a  stimulant  to  flabby,  indolent,  and  ill-con ditioned  ulcers :  and,  largely 
diluted  with  water,  it  has  been  used  as  a  gargle  in  venereal  ulcerations  of  the  mouth  and  throat 
It  is  sometimes  also  applied  undiluted,  by  means  of  a  oamel's-bair  brnsb. 
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0.  (446°  F  )  it  becomes  anhydrous,  and  at  a  red  heat  it  is  deoompoeed,  evolving 
sulpharoua  vapors  and  finally  leaving  black  cuprio  oxide.  The  aqueous  solution  of 
the  salt  has  a  pale  blue  color,  which  is  rendered  deep  blue  by  an  ezoees  of  ammonia* 
With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insoluble  in 
hydrochloric  acid.  If  a  little  hydrochloric  and  some  diluted  sulphuric  acid  be  added 
to  a  6  per  cent  aqueous  solution  of  the  salt,  and  this  be  treated  with  hydrosulphurio 
acid  until  the  copper  is  completely  predpitated,  the  filtrate  should  leave  no  residue 
on  evaporation  (foreign  metals,  alkalies,  and  alkaline  earths)."  U,  S.  When  heated, 
sulphate  of  copper  first  melts  in  its  water  of  crystallization,  and  then  driea  and  be- 
comes white.  If  the  heat  be  increased,  it  next  undergoes  the  igneous  fusion,  and 
finally,  at  a  high  temperature,  loses  its  acid,  cuprio  oxide  being  left.  Four  of  the 
molecules  of  water  of  crystallization  can  be  driven  off  at  100°  C.  (212°  F.) ;  but 
the  fiah  only  goes  off  at  a  temperature  of  from  220°  C.  (428°  F.)  to  240°  C. 
(464°  F.),  when  the  anhydrous  salt  remains.  Potassa,  soda,  and  ammonia  throw 
down  from  it  a  bluish  white  precipitate  of  hydrated  cupric  oxide,  which  is  imme- 
diately dissolved  by  an  excess  of  the  last-mentioned  alkali,  forming  a  rich  deep  blue 
solution,  called  aqtta  sappharina.  It  is  decomposed  by  the  alkaline  carbonates, 
and  by  borax,  acetate  and  subaoetate  of  lead,  acetate  of  iron,  nitrate  of  silver,  oor- 
rosive  chloride  of  mercury,  tartrate  of  potassium,  and  chloride  of  calcium ;  and  it 
is  precipitated  by  all  astringent  vegetable  infusions.  If  it  becomes  very  green  on  the 
surface  by  the  action  of  the  air,  it  contains  sesquioxide  of  iron.  This  oxide  may 
also  be  detected  by  ammonia,  which  will  tbrow  it  down  along  with  the  oxide  of 
copper,  without  taking  it  up  when  added  in  excess.  When  sulphate  of  copper  is 
obtained  from  the  dipping  liquid  of  manufacturers  of  brass  or  German  silver  ware, 
it  is  always  contaminated  with  sulphate  of  zinc,  as  pointed  out  by  Mr.  S.  Piesse. 
This  liquid  is  at  first  a  mixture  of  sulphuric  and  nitric  acids,  but  becomes,  at  last, 
nearly  saturated  with  copper.  When  zinc  is  present  in  sulphate  of  copper,  it  will 
be  taken  up  by  solution  of  potassa,  added  in  excess,  from  which  it  may  be  thrown 
down,  in  white  flocks,  by  a  solution  of  bicarbonated  alkali 

Medical  Properties  and  Uses.  Sulphate  of  copper  is  irritant  or  mildly  escha- 
^rotic ;  and  when  in  dilute  solution,  stimulant  and  astringent.  At  one  time  it  was 
given  in  epilepsy  and  other  nervous  diseases ;  but  at  present  it  is  never  used  inter- 
nally, except  for  its  influence  upon  the  gastro-intestinal  mucous  membrane.  In 
chronic  diarrhoea  with  ulceration  it  is  often  a  useful  remedy.  In  doses  of  5  grains 
it  acts  as  a  powerful,  prompt  emetic,  without  causing  general  depression  or  much 
nausea ;  hence  it  is  preferred  in  narcotic  poisoning,  to  dislodge  fiilse  membrane  or 
foreign  bodies  from  the  larynx  and  oesophagus,  and  for  other  similar  purposes.  Exter- 
nally it  is  employed  in  solution  as  a  stimulant  to  ill-conditioned  ulcers,  as  an  escharotio 
for  destroying  warts,  fungous  granulations,  and  callous  edges,  and  as  a  styptic  to  bleed- 
ing surfaces.  It  is  found,  in  not  a  few  instances,  to  promote  the  cicatrization  of  ulcers, 
and  is  not  unfrequently  employed,  with  that  view,  as  a  wash  for  chancres.  The 
preparation  called  cuprum  cUummatum  (lapis  divinus — pierre  divine)  is  made,  aooord- 
ing  to  the  French  Codex,  by  mixing,  in  powder,  three  ounces,  each,  of  sulphate  of 
copper,  nitrate  of  potassium,  and  alum,  heating  the  mixture  in  a  crucible,  so  as  to 
produce  watery  fusion,  then  mixing  in  a  drachm  of  powdered  camphor,  and,  finally, 
pouring  out  the  whole  on  an  oiled  stone  to  congeal.  The  mass,  when  cold,  is  broken 
into  pieces,  and  kept  in  a  well-stopped  bottle.  It  is  often  desirable  to  employ  sul- 
phate of  copper,  as  a  caustic,  in  the  form  of  pencil.  Its  tendency  to  eflloresee  in- 
terferes with  its  use  in  this  way  in  the  pure  state.  M.  Llovet  recommends  for  the 
purpose  a  mixture  of  one  part  of  potassa-alum  and  two  of  sulphate  of  copper,  which 
are  to  be  first  powdered,  and  then  gradually  melted  together  in  a  porcelain  vessd, 
and  poured  into  moulds  made  of  bronze.  (  Gaz.  des  ffdp.y  Juillet  28, 1863.)  Another 
mode  of  preparing  pencils  of  sulphate  of  copper  is  to  rub  briskly  together  four  parts 
of  that  salt  and  one  of  borax,  and  to  mould  the  plastic  mass  which  results  into  ihe 
desired  form.  (A.  J.  P.,  March,  1864,  p.  106.)  The  best  form  is  that  of  an  elon- 
gated cone,  made  by  selecting  suitable  crystals,  and  turning  them  in  a  lathe  until 
the  desired  form  is  secured ;  or  they  may  be  made  by  filing  the  crystals  into  neariy 
the  proper  shape,  and  finishing  with  sand-paper. 
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The  dose  of  sulphate  of  copper,  as  an  astringent  or  tonic,  is  a  quarter  of  a  grain 
(0*016  Gm.),  gradually  increased ;  as  an  emetic,  five  grains  (0 13-0-33  Om.),  repeated 
in  fifteen  minntes  if  necessary,  bnt  not  oftener  than  once.  As  a  stimolant  wash,  the 
solution  may  be  made  of  the  strength  of  two,  four,  or  eight  grains  to  the  finid- 
oonce  of  water.  Orfila  cautions  against  giving  large  doses  of  this  salt  as  an  emetic 
in  oasea  of  poisoning;  as  it  is  apt,  from  its  poisonous  effects,  to  increase  the  mischief 
when  not  expelled  by  vomiting.  Upon  the  whole,  such  is  the  activity  of  sulphate 
of  copper,  that  it  should  always  be  exhibited  with  caution.  For  its  effects  as  a 
poison,  see  Cuprum, 

CUPRUM.  Br.     Copper. 

Cn;63*9.  (C&'Pb9u.)  Cn;  31-6. 

*'  Fine  Copper  wire,  about  No.  25  wire  gauge,  or  about  0-02  inch."  Br. 

Cupream  Filnm ;  Fil  de  Cuivre,  Cuivre,  Fr.;  Knpfer,  Eupferdraht,  O,;  Rame,  It.;  Gobre,  8p» 

Tms  metal  is  very  generally  difiused  in  nature,  and  exists  principally  in  four 
states :  as  native  copper,  as  an  oxide,  as  a  sulphide,  and  as  a  salt.  Its  principal 
native  salts  are  the  sulphate,  carbonate,  arseniate,  and  phosphate.  In  the  United 
States  it  occurs  in  various  localities,  but  especially  in  the  neighborhood  of  Lake  Su- 
perior, in  East  Tennessee,  and  in  Montana.  The  principal  copper-mines  of  Europe 
are  those  of  the  Pyrenees  in  France,  Cornwall  in  England,  and  Fahlun  in  Sweden. 
The  total  production  of  copper  in  the  United  Stetes  during  1885  was  170,962,607 
lbs. ;  in  1886,  161,235,381  lbs. ;  and  in  1887,  181,170,524  lbs.  These  figures  in- 
elude  copper  manufactured  from  imported  pyrites,  of  which  3,750,000  lbs.  were  made 
in  1887.  The  copper  consumption  of  the  United  States  for  1887  was  estimated  at 
100,000,000  lbs.  The  copper  production  of  the  worid  for  1884  was  estimated  at 
208,313  tons.  The  largest  production  was  from  the  United  States,  and  then  Chili, 
the  two  countries  together  contributing  more  than  half  of  the  entire  amount. 

Properties,  Copper  is  a  brilliant,  sonorous  metal,  of  a  reddish  color,  and  very 
ductile,  malleable,  and  tenacious.  It  has  a  slightly  nauseous  taste,  and  emits  a  dis- 
agreeable smell  when  rubbed.  Its  texture  is  granular,  and  its  fracture  hackly.  Its 
8p.gr.  is  8-92  to  8*95,  and  its  fusing  point  1398''  C.  (2538^  F.^  according  to  Daniell, 
being  intermediate  between  the  fusiug  points  of  silver  and  gold.  Its  atomic  weight 
is  63*5,  or,  according  to  other  determinations,  63*2.  Exposed  to  the  air  it  under- 
goes a  ^ight  tarnish.  Its  combinations  are  numerous  and  important.  With  oxygen 
it  forms  two  well-characterized  oxides,  a  red  suboxide,  better  known  as  ewproiu  oxide, 
Gu,0,  and  a  black  oxide,  known  as  cupric  oxide,  CuO.  While  a  cuprous  chloride, 
iodide,  and  sulphide  are  known,  it  is  the  cupric  oxide  chiefly  that  unites  with  the 
common  acids  to  form  cupric  salts.  With  metals  copper  forms  numerous  alloys,  of 
which  that  with  zinc,  called  brass,  and  that  with  tin,  called  bronze,  are  the  most 
useful. 

Characteristios.  Copper  is  recognized  by  its  color,  and  the  effects  of  tests  on  the 
solution  of  its  nitrate.  This  solution,  with  potassa,  soda,  and  ammonia,  yields  a  blue 
precipitate,  soluble  in  excess  of  the  latter  alkali,  with  which  it  forms  a  deep  azure 
blue  liquid.  Ferrocyanide  of  potassium  occasions  a  brown  precipitate  of  ferrocyanide 
of  copper;  and  a  bright  plate  of  iron,  immersed  in  the  solution,  immediately  becomes 
ooveried  with  a  film  of  metallic  copper.  The  ferrocyanide  of  potassium  is  a  very  del- 
icate test  for  minute  portions  of  copper  in  solution.  Another  test,  proposed  by  M. 
Yerguin,  is  to  precipitate  the  copper  in  the  metalFic  state  on  platinum  by  electro- 
chemical action.  For  this  purpose  a  drop  of  the  liquid  to  be  examined  is  placed 
on  a  slip  of  platinum  foil,  and  a  slip  of  bright  iron  is  brought  in  contact  with  the 
platinum  and  the  liquid.  If  copper  be  present  it  will  be  instantly  precipitated  on 
the  surface  of  the  platinum. 

Aetion  on  the  Animal  Economy.  Copper,  in  its  pure  state,  is  perfectly  inert,  but 
in  combination  it  is  highly  deleteriutuj.  Nevertheless  a  minute  portion  of  the  metal 
has  been  found  in  the  human  body.  According  to  Millon,  copper,  when  it  exists  in 
the  blood,  b,  like  the  iron,  attached  to  the  red  corpuscles.  To  bring  the  copper  into 
a  state  favorable  for  ready  detection,  he  advises  that  the  blood,  as  it  escapes  from 
a  vein,  be  received  in  about  three  times  its  bulk  of  water,  and  the  mixture  poured 
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mto  a  bottle  of  chlorine  and  agitated.  The  whole,  upon  being  rapidly  filtered,  fnr- 
nishes  a  liquid  in  which  copper  is  readily  detected.  Waokenroder  foand  copper  in 
the  blood  of  man,  but  does  not  consider  it  a  constant  and  normal  constituent.  He 
also  detected  this  metal  in  the  blood  of  domestic  animals  living  on  a  mixed  diet,  bat 
not  in  their  blood  when  nourished  on  vegetable  food  only.  (  Chem.  Gaz.j  May  1 ,  1854.) 
It  has  been  found  in  the  feathers  of  certain  birds,  as  of  a  grass-green  paroqnet  from 
Australia,  which  is  said  to  frequent  districts  of  the  country  where  copper  is  found. 
{IbuL,  Oct.  24,  1873,  p.  212.)  The  soluble  combinations  of  copper,  when  taken 
in  poisonous  doses,  produce  a  coppery  taste  in  the  mouth ;  nausea  and  vomiting ; 
violent  pain  in  the  stomach  and  bowels ;  frequent  black  and  bloody  stools ;  small, 
irregular,  sharp,  and  frequent  pulse;  faintings;  burning  thirst;  difficulty  of  breath- 
ins  ;  cold  sweats ;  paucity  of  urine,  and  burning  pain  in  voiding  it ;  violent  head- 
ache ;  cramps,  convulsions,  and  finally  death.  The  best  antidote  is  the  ferrocya- 
nide  of  potassium,  given  freely,  which  forms,  with  the  poison,  the  very  insoluble 
ferrocyanide  of  copper.  Soap  and  alkalies  are  also  antidotal.  Before  the  antidote 
can  be  procured,  large  quantities  should  be  given  of  milk,  and  white  of  ^gs  mixed 
with  water,  which  act  favorably  by  forming  the  caseate  and  albuminate  of  copper; 
but  these  compounds  should  be  evacuated  as  soon  as  possible  by  vomiting  and  puig' 
ing.  Should  vomiting  not  take  place,  the  stomach-pump  may  be  employed.  The 
symptoms  of  slow  poisoning  by  copper  are,  according  to  Dr.  Gorrigan,  of  Dublin,  a 
cachectic  appearance,  emaciation,  loss  of  muscular  strength,  colicky  pains,  cough 
without  physical  signs,  and  retraction  of  the  gum,  with  a  persistent  purple  edge, 
quite  distinct  from  the  blue  edge  produced  by  lead.  (^Braithioaite*9  Retrospedy  Am. 
ed.,  XXX.  303.)  But  there  is  much  doubt  whether  these  symptoms  can  be  produced 
by  the  metal.  (See  H.  C.  Wood's  Therapeutics.) 

Dr.  Horsley  has  detected  sulphate  of  copper  in  bread  and  fiour  used  in  London, 
and  presumes  that  it  was  added  with  the  view  of  improving  the  appearance  of  the 
flour.  {Chem,  News,  No.  63,  p.  Ill,  and  No.  65,  p.  142.) 

In  medico-legal  examinations,  where  cupreous  poisoning  is  suspected,  Orfila  recom- 
mends that  the  viscera  be  boiled  in  distilled  water  for  an  hour,  and  that  the  matter 
obtained  by  evaporating  the  filtered  decoction  to  dryness  be  carbonized  by  nitric 
acid.  The  carbonized  product  will  contain  the  copper.  By  proceeding  in  tlus  way, 
there  is  no  risk  of  obtaining  the  copper  which  may  happen  to  pre-exist  in  the  animal 
tissues.  This  method  of  search  is  preferable  to  that  of  examining  the  contents  of 
the  stomach  and  intestines,  from  which  copper  may  be  absent ;  while  it  may  have 
penetrated  the  different  organs  by  absorption,  especially  the  abdominal  viscera. 

Vessels  of  copper  which  are  not  coated  with  tin  should  not  be  used  in  pharma- 
ceutical or  culinary  operations;  for,  although  the  metal  uncombined  is  inert,  yet 
the  risk  is  great  that  the  vessels  may  be  acted  on  and  a  poisonous  salt  formed. 

CUSPARI^  CORTEX.  Br.     Ouspaaia  Bark. 

(Gt^S-Pl'B{.JB  COB'TfiX.) 

«  The  dried  bark  of  Oalipea  Gusparia."  Br.     (^Nat.  Ord.  RutacesB.) 

AlijfiiStnra,  U,  8,  1870 ;  Angnsture,  Fr.;  Anguaturarinde,  0,;  Gorteooia  deU'  Angustnn,  A./ 
Cortesa  de  Angosturay  Sp. 

This  bark  was  formerly  officinal  in  the  U.  S.  Pharmacopoeia  of  1870  under  the 
name  of  Angustura,  but  it  was  dropped  at  the  last  revision. 

The  subject  of  Angustura  bark,  in  its  botanical  relations,  has  been  involved  in 
some  confusion.  The  drug  was  at  first  supposed  to  be  derived  from  a  species  of 
Magnolia,  and  was  referred  by  some  to  Magnolia  gfauca  of  this  country.  Humholdi 
and  Bonpland  were  the  first  to  throw  light  upon  its  true  source.  When  at  Angos- 
tura, a  South  American  city  on  the  Orinoco,  they  received  specimens  of  the  folnge 
of  the  plant  from  which  the  bark  was  obtained ;  and  afterwards  believed  that  they 
had  found  the  same  plant  in  a  tree  growing  in  the  vicinity  of  Cumana.  This  latter 
they  had  the  opportunity  of  personally  inspecting,  and  were  therefore  enabled  to 
describe  accurately.  Unable  to  attach  it  to  any  known  genus,  they  erected  it  into 
a  new  one  with  the  title  of  Ousparia,  a  name  of  Indian  origin,  to  which  they  added 
the  specific  appellation  of  febrijfuga.     On  their  authority,  C^apariok  fAr^itga 
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generally  believed  to  be  the  tnie  soaroe  of  the  medicine,  and  was  recognised  as  snob 
by  the  London  College.  A  specimen  baring  in  tbe  mean  time  been  sent  by  them 
to  Willdenow,  tbe  name  of  Bonplandia  was  imposed  on  tbe  new  genus  by  tbat  cele- 
brated botanist;  and  it  was  subseqaently  adopted  by  Humboldt  and  Bonpland  them- 
selves, in  their  great  work  on  equinoctial  plants.  Hence  the  title  of  Bonplandia 
irifoHakiy  by  which  the  tree  is  described  in  many  works  on  Materia  Medica.  Be 
CandoUe,  however,  having  found  in  the  description  all  the  characters  of  the  genus 
(ro^pea  of  Aublet,  rejected  both  these  titles,  and  substituted  that  of  OaUpea  Om- 
pariay  which  was  adopted  by  the  London  College,  and  has  been  retained  in  the  British 
Pharmacopoeia.  But,  after  all  these  commutations,  it  appears  from  the  researches 
of  Dr.  Hancock,  who  resided  for  several  months  in  the  country  of  the  Angustura 
bark  tree,  that  it  is  doubtful  whether  the  plant  described  by  Humboldt  and  Bonpland 
is  that  which  yields  the  medicine,  and  is  not  another  species  of  the  same  genus. 
Among  other  striking  differences  between  them  is  that  of  their  sise ;  the  tree  de- 
scribed by  Humboldt  and  Bonpland  being  at  least  sixty  feet  high,  while  that  from 
which  the  bark  is  obtained  is  never  more  than  twenty  feet  Hancock  proposed  for 
the  latter  the  title  of  Ghlipea  officinalu^  which  was  adopted  in  the  U.  S.  P.  1870. 

(rm.  Ch,  OoToUa  inferior,  irregular,  four  or  five  cleft,  hypocrateriform.  Stamens 
four ;  two  sterile.     Loudon's  ESne^fc* 

CMLipta  officmcdis,  Hancock,  Tram,  Lond.  Medico-Bot  Soc. — Galipea  Ckts- 
paria.  St.  Hilaire,  B.  df  T.  43.  This  is  a  small  tree,  irregularly  branched,  rising 
to  the  medium  height  of  twelve  or  fifteen  feet,  with  an  erect  stem  from  three  to 
five  inches  in  diameter,  and  covered  with  a  smooth  grav  bark.  The  leaves  are 
alternate,  petiolate,  and  composed  of  three  leaflets,  which  are  oblong,  pointed  at 
each  extremity,  from  six  to  ten  inches  in  length,  from  two  to  four  in  breadth, 
and  supported  upon  the  common  petiole  by  short  leafstalks.  They  are  very  smooth 
and  glossy,  of  a  vivid  green  color,  marked  occasionally  with  small  whitish  round 
spots,  and  when  fresh,  of  a  strong  odor  resembling  that  of  tobacco.  The  flowera 
are  numerous,  white,  arranged  in  axillary  and  terminal  pedunded  racemes,  and  of 
a  peculiar  unpleasant  odor.  The  fruit  consists  of  five  bivalve  capsules,  of  which 
two  or  three  are  commonly  abortive.  The  seeds,  two  of  which  are  contained  in 
each  capsule,  one  often  abortive,  are  round,  black,  and  of  the  sise  of  a  pea.  The 
tree  grows  abundantly  on  the  mountains  of  Carony,  between  the  7th  and  8th  degrees 
of  N.  latitude,  and  is  well  known  in  the  missions,  near  the  Orinoco^  upwards  of  200 
miles  from  the  ocean.  It  flourishes  at  the  height  of  from  six  hundred  to  one  thou- 
sand feet  above  the  level  of  the  sea.  Its  elegant  white  blossoms,  which  appear  in 
vast  profusion  in  August  and  September,  add  greatly  to  the  beauty  of  the  scenery. 

The  bark  is  generally  brought  from  the  West  indies,  packed  in  casks ;  but,  according 
to  Mr.  Brands,  the  original  package,  as  it  comes  from  Angostura,  consists  of  the 
leaves  of  a  species  of  palm,  surrounded  by  a  net-work  of  sticks. 

Properties.  The  pieces  are  of  various  lengths,  for  the  most  part  slightly  curved, 
rarely  quilled,  sometimes  nearly  flat,  from  half  a  line  to  a  line  or  more  in  thickness, 
pared  away  towards  the  edges,  covered  externally  with  a  light  yellowish  gray  or  whitish 
wrinkled  epidermis,  easily  scraped  by  the  nail,  and  internally  of  a  yellowish  fawn  color. 
They  are  very  fragile,  breaking  with  a  short,  resinous  fracture,  and  yield,  on  being 
polverixed,  a  pale  yellow  powder ;  but  when  macerated  for  a  short  time  in  water, 
swell  up  to  two  or  three  times  their  original  thickness  and  become  soft  and  tenacious, 
and  may  be  cut  into  strips  with  scissors.  The  cut  surface  usually  exhibits  under  the 
microscope  numerous  white  points  or  minute  lines.  Br.  Oxakte  of  calcium  raphides 
are  abundant  in  the  bark,  but  the  most  characteristic  peculiarity  are  numerous  cells, 
a  little  larger  than  the  other  parenchymatous  cells  and  completely  filled  with  oil  or 
a  yellowish  resin.*  The  smell  of  Angustura  bark  is  peculiar  and  disagreeable  when 
fresh,  but  becomes  fiiinter  with  age;  the  taste  is  bitter  and  slightly  aromatic,  leaving 
a  sense  of  pungency  at  the  end  of  the  tongue.  According  to  llscher,  it  contains 
volatile  oil,  bitter  extractive,  a  hard  and  bitter  resin,  a  soft  resin,  a  substance  analo- 
gous to  caoutchouc,  gum,  lignin,  and  various  salts.  Oberlin  and  Schlagdenhauffen 
(1878)  found  in  the  bitter  extractive  an  alkaloid  angotturine,  OjqH^NOi^,  which 
•  Tor  an  elaborate  mioiO0oo{doal  ttvdy  of  the  bark,  lee  Joum.  lU  Pkarm^  zztIU.  280. 
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melts  at  85^  C,  is  oiTstallizable,  and  is  turned  red  by  pure  snlplmric  add,  and  green 
by  sulphuric  acid  with  admixture  of  nitric  acid.  The  volatile  oil,  which  may  be 
obtained  by  distillation  with  water,  is  of  a  pale  yellowish  color,  lighter  than  watv, 
of  an  acrid  taste,  and  with  the  odor  of  the  bark.  Its  formula  is  given  as  C^H^iO 
by  Dr.  C.  Herzog,  who  states  that  its  boiling  point  is  266-1''  G.  (511''  F.),  probably 
one  of  the  highest  of  the  volatile  oils.  (  Ghein,  Oaz,,  May  15,  1858.)  OuipariH  k 
the  name  given  by  Saladin  to  a  principle,  deposited  in  tetrahedral  crystals,  when  an 
infusion  of  the  bark  is  treated  with  absolute  alcohol,  at  common  temperatures,  and 
allowed  to  evaporate  spontaneously.  It  is  neutral,  fusible  at  a  gentle  heat,  by  which 
it  loses  23*09  per  cent,  of  its  weight,  soluble  in  200  parts  of  cold  and  100  parts  of 
boiling  water,  soluble  in  the  concentrated  acids  and  in  the  alkalies,  and  precipitated 
by  the  infusion  of  galls.  (Joum,  de  Pharm,,  zxii.  662.) 

Dr.  A.  T.  Thomson  states  that  precipitates  are  produced  with  the  infhslon  by  the 
solutions  of  sulphate  of  iron,  tartrate  of  antimony  and  potassium,  sulphate  of  copper, 
acetate  and  subaoetate  of  lead,  bichloride  of  mercury,  nitrate  of  silver,  and  pura 
potassa;  by  nitric  and  sulphuric  acids;  and  by  the  infusions  of  galls  and  yellow  oin- 
ohona;  but  how  far  these  substances  are  medicinally  incompatible  with  the  bark,  it 
would  be  difficult  to  determine. 

False  Anqustura.  Under  this  title,  European  writers  describe  a  bark  which 
was  introduced  on  the  continent  mixed  with  true  Angnstura  bark,  and,  being  pos- 
sessed of  pobonous  properties,  produced  in  some  instances  unpleasant  effects,  when 
dispensed  oy  mistake  for  that  medicine.  It  is  distinguished  by  its  ereater  thickness, 
hardness,  weight,  and  compactness ;  by  its  resinous  fracture ;  by  the  appearance  of 
its  epidermis,  which  is  sometimes  covered  with  a  ferruginous  efflorescence,  sometimeB 
is  yellowish  gray,  and  marked  with  prominent  white  spots ;  by  the  brownish  color 
and  smoothness  of  its  internal  surface,  which  is  not,  like  that  of  the  genuine  bark, 
separable  into  laminsd ;  by  the  white  slightly  yellow  powder  which  it  yields ;  by  its 
total  want  of  odor,  and  its  intense  tenacious  bitterness.  When  steeped  in  water,  it 
does  not  become  soft,  like  the  true  Angustura.  Analyzed  by  Pellctier  and  Gaventov, 
it  was  found  to  contain  a  peculiar  alkaline  principle  which  they  called  hruemej  and 
upon  which  its  poisonous  operation  depends.  (See  Nnx  Vomiccu)  In  consequence 
of  the  presence  of  this  principle,  a  drop  of  nitric  acid  upon  the  internal  surface  of 
the  bark  produces  a  deep  red  spot.  The  same  acid,  applied  to  the  external  surface, 
renders  it  emerald-green.  In  true  Angostura  bark,  a  dull  red  color  is  produced  by 
the  acid  on  both  surfaces.  The  fotlse  Angustura  was  at  first  supposed  to  be  derived 
from  Brucea  arUidyaeiUerieaf  but  at  present  is  ascribed  to  Strychnot  Nux  Fbitttea, 
the  bark  of  which,  according  to  Dr.  O'Shaughnessy,  exactly  corresponds  with  the 
description  of  false  Angustura,  and  like  it  contains  brucia. 

Bramlian  Angustura  Barky  the  product  of  Eaenheckia  fehnfuga^  consists  (^ 
slightly  curved  pieces  8  to  1 0  inches  long,  about  -^  of  an  inch  in  thickness,  of  a 
perostently  bitter  taste.  The  outer  surface  is  usually  ashen  gray,  and  always 
marked  with  longitudinal  red  or  black  spots  on  a  yellow  ground ;  the  inner  snrfaee 
is  reddish,  with  paler,  distinct,  elongated  fibres.  On  maceration  the  baik  does  not 
swell.  (Oberlin  and  Schlagdenhauffen,  Jawm,  de  Pharm.^  xxviii.  242.) 

Medical  Properties  and  XTses.  Angustura  bark  had  been  long  used  by  the 
natives  of  the  countries  where  it  grows,  before  it  became  known  elsewhere.  From 
the  continent  its  employment  extended  to  the  West  Indies,  where  it  acquired  con* 
siderable  reputation,  and  about  eighty  years  since  it  was  introduced  into  Europe. 
Its  operation  is  that  of  a  stimulant  tonic.  In  large  doses  it  also  evacuates  the 
stomach  and  bowels,  and  is  often  employed  for  this  purpose  in  South  America.  It 
is  said  to  be  peculiarly  efficacious  in  bilious  diarrhoeas  and  dysenteries,  and  has  been 
recommended  in  dyspepsia  and  other  diseases  requiring  a  tonic  treatment.  The  tes- 
timony, however,  of  practitioners  in  Europe  and  the  United  States  is  not  strongly 
in  its  favor ;  and  it  is  probably  better  adapted  to  tropical  diseases  than  to  those  of 
temperate  climates.  Hancook  employed  it  extensively  in  the  malignant  bilious  in- 
termittent fevers,  dvsenteries,  and  dropdes  of  Angustura  and  Demerara,  and  flpeaks 
in  strong  terms  of  its  efficacy  in  these  complaints.  He  used  it  in  the  form  of  fer^ 
mented  inftision,  as  reoommended  by  the  native  practitioners. 
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It  may  be  giTon  in  powder,  inAiaon,  Unotore,  or  extraot  The  do0e  in  rabBUnoe 
18  from  ten  to  thirty  gruDB  (0*65-1*96  Gm.).  In  larger  quantiUes  it  is  apt  to  pro- 
dnoe  nansea.  From  fire  to  fifteen  grains  (0-33-1  Gm.)  is  the  dose  of  the  extract, 
which,  however,  aoeording  to  Dr.  Hanooek,  is  inferior  to  the  powder  or  infosion. 
To  obviate  nansea,  it  is  frequently  combined  with  aromatioa. 

Off.  Prep.  Br.  Infhsom  Ouspariss* 

CYDONIUM.  U.S.     Cydmium.    IQiiinoe  Seed.'] 
*^  The  seed  of  Cydonia  vulgaris.  Persoon.    {Nat,  Ord,  RosaoesB,  Pomesd.)"  U.  S. 

Semen  Cydonin,  P.G.;  Semenoefl  (P€pins)  det  Ootagi  Semwioes  da  Goings  IV./  Qoitteakwnt^ 
QnittennuDen,  0./  Semi  di  Ootogno,  /<./  Semlente  de  Membrillo,  Sp. 

The  quince-tree  has  been  separated  from  the  genus  Pyrust  ^^^  erected  into  a  new 
one  called  Cydoniay  which  differs  in  the  circumstanoe  that  the  cells  of  its  firuit  con- 
tain many  seeds,  instead  of  two  only  as  in  Pyms. 

Oen.  Ch,  Calyx  five-ported,  with  leafy  ctivisions.  Apple  dosed^  many-seeded. 
Teaia  mucilaginous.  Laudan^t  Encye. 

Cydonia  vulgarU,  Persoon,  Enchir,  ii.  40. — Pynu  Qydonia.  Willd.  Sp.  PlanL 
ii.  Io20 ;  Woodv.  Med.  Boi.  p.  606,  t.  182.  The  common  quince-tree  is  character- 
ised as  a  species  by  its  downy  deciduous  leaves.  It  is  supposed  to  be  a  native  of 
Crete,  but  grows  wild  in  Austria,  on  the  banks  of  the  Danube.  It  is  abundantly 
cultivated  in  this  country.  The  fruit  is  about  the  sise  of  a  pear,yeUow,  downy,  of 
an  agreeable  odor,  and  a  rough,  astringent,  acidulous  tasto ;  and  in  each  of  its  five 
oells  contains  from  eight  to  fourteen  seeds.  Though  not  eaten  raw,  it  forms  a  very 
pleasant  confection ;  and  a  syrup  prepared  from  it  may  be  used  as  a  grateful  addition 
to  drinks  in  sickness,  especially  in  looseness  of  the  bowels,  which  it  is  supposed  to 
restrain  by  its  astringenoy.     The  seeds  are  the  officinal  portion. 

They  are  ovate,  angled,  reddish  brown  externally,  white  within,  inodorous,  and 
nearly  insipid,  being  slightly  bitter  when  long  chewed.  Their  coriaceous  envelope 
abounds  in  mucilage,  which  is  extracted  by  boiling  water.  '^  About  a  quarter  of 
an  inch  (6  mm.^  long,  oval  or  oblong,  triangularly  compressed,  brown,  covered  with* 
a  whitish,  mucilaginous  epithelium,  causing  the  seeds  of  each  cell  to  adhere.  With 
water  the  seeds  swell  up,  and  form  a  mucilaginous  mass.  The  unbroken  seeds  have 
an  insipid  taste."  U.  &  Two  drachms  of  the  seeds  will  render  a  pint  of  water  thick. 
and  ropy.  (X  J.  P.,  1876,  p.  36.)  It  has  been  proposed  to  evaporate  the  decoction 
to  dryness,  and  powder  the  residue.  Three  grains  of  this  powder  form  a  sufficiently 
oonsistent  mucilage  with  an  ounce  of  water.  According  to  M.  Oarot,  one  part  com- 
municates to  a  thousand  parts  of  water  a  semi-syrupy  consiBtence.  (Joum,  de 
Pharm,,  3e  s^r.,  iii.  298.)  Dr.  Pereira  considers  the  mucilage  as  peculiar,  and  pro- 
poses to  call  it  i^fdanin.  It  differs  from  arabin  in  not  yielding  a  precipitate  with 
silicato  of  potassium,  and  from  bassorin  and  oerasin  in  being  soluble  in  water  both 
hot  and  cold.  ToUens  and  Eirchner  {Ann.  d.  ChenUe,  clxxv.  206-226)  assign  to 
it  the  formula  C^H^Oi^,  regarding  it  as  a  compound  of  gum,  C^B^JO^,  and  celln- 
lose,  Cfi^fi^  less  one  molMuIe  of  water. 

MecUoi^  Properties,  etc.  Quince  mudlage  may  be  used  for  the  same  purposes 
as  other  mucilaginous  liquids.  It  is  preferred  as  a  local  application  in  conjunctival 
(^hthalmia,  but  in  this  country  is  lees  used  than  the  infusion  of  sassafras  pith. 

Cff.  Prep.  Mucilago  Cydonii,  JU.  & 

C?YPEIPEDIUM.  U.S     Oypripediim.    ILadietf  SUpper.J 

(QfpuBi-pi'ni-trH.) 

^  The  rhiiome  and  rootlets  of  Clypripedium  pubesoens,  Willdenow,  and  of  Oyprl- 
pedtum  parviflorum,  Salisbury.     {JVat.  Ord,  (jrehidaceso.)"  Dl  S. 

Rhiwmft  Cjpripedii ;  Ladies'  Slipper  Root;  RMiae  de  Cypripdde  Jmum^  Yaleriaae  amM- 
Mine,  Fr.;  GelbfrMieiiBehah-WaTie],  0. 

Gen.  Ch.  Sq>ah  spreading;  the  two  anterior  generally  united  into  one  under  Uie 
lip.     PetaU  similar  but  usuiuly  narrower,  spreading.    lAp  a  large  inflated  sac,  some- 
what slipper-shaped.     Cotwnn  short,  three-Iobed ;  the  lateral  loks  bearing  an  anther 
under  each,  the  middle  dilated  and  petal-like.  Oray. 
S4 
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Under  tbe  eommon  name  of  ladie9^  dipper^  or  moceadnplaiU^  Bereral  spedes  of 
Gypripedium  inhabit  the  woods  in  different  parte  of  the  itnited  States.  Tb^  an 
small  plants,  with  large,  many-nerved,  plaited  leayes,  sheathing  at  the  base,  and  hige 
often  beatttifiil  flowers,  of  a  shape  not  unlike  the  Indian  mooeasin,  whence  thej  de- 
rive one  of  their  common  names.  Their  generic  name  of  Oypripedinm  (^Kdxpt^ 
Venus,  and  izodtov^  sock)  had  a  similar  ori^n.  Several  of  them  have  been  used  bj 
American  physicians,  the  root  being  the  part  employed.  Dr.  R.  P.  Stevens,  of 
Geres,  Pennsylvania,  says  of  them,  that  he  has  found  the  C.  fpectahUe  and  C.  aearnkj 
especially  when  growing  in  dark  swamps,  to  be  possessed  of  narcotic  properties,  and 
to  be  less  safe  than  the  G,  pa/rvifiorum^  which  is  gently  stimulant  with  a  teodenej 
to  the  nervous  system,  and  is  quite  equal  to  valerian.  He  has  employed  it  advan- 
tageously in  hysteria,  and  in  the  pains  of  the  joints  following  scarlet  fever.  (JV.  Y. 
Joum,  of  Med.^  iv.  359.)  Dr.  E.  Ives  considers  C*  pvbeicens,  tpectahile,  and  AvmtZs 
identical  in  their  effects,  but  C.  pubeicens  the  most  powerful.  (^Trans.  of  Amer, 
Med,  AuoCf  iiL  312.)  The  roots  of  the  two  species  C.puhescens  and  Cparvi 
florum  are  indiscriminately  kept  in  the  shops  and  sold  by  the  same  name. 

Gypripedium  pubescens.  Willd.  Sp,  Plant  iv.  142.  The  yellow  ladiei  dipper^ 
as  this  ^ant  is  called  from  the  color  ot  its  flowers,  has  a  simple  often  flezuons,  pubes- 
cent, leafy  stem,  from  one  to  two  feet  high.  The  leaves  are  pubescent,  ovate-lanceo- 
late, acuminate,  narrowing  at  the  base,  about  four  or  five  inches  long  by  two  in 
breadth,  alternate,  sessile,  and  sheathing.  The  flower  is  usually  solitary  and  ter- 
minal ;  with  four  divisions  of  the  perianth,  the  two  outer  cohering  nearly  to  the 
apex,  the  inner  longer,  narrower,  undulatory  or  twisted,  and  the  lip  an  inch  or  two 
in  length,  swdling  sac-like,  and  of  a  yellow  color.  The  fruit  is  an  oblong  capsule, 
tapering  at  each  end,  recurved,  pubescent,  and  pedunded.  The  plant  is  indigenoos, 
growing  abundantly  in  rich,  moist  woods  throughout  the  United  States. 

Gypripedium  parmflorum,  (Salisbury.)  Qmimon  Ladies*  Si^>per,  &naU- 
Jlowered  Ladies*  Slipper,  This  is  a  perennial  plant  with  a  leafy  stem,  a  fbot  or  two 
in  height,  and  comparatively  small  yellowish  green  flowers,  appearing  in  May.  The 
specific  oharacter  of  the  fiower,  which  is  that  also  of  the  plant,  is,  that  the  lobe  of 
the  style  is  triangular  and  acute ;  the  outer  petals  are  oblong-ovate  and  acuminate; 
the  inner  linear  and  contorted ;  the  lips  shorter  than  the  petals  and  compressed. 
This  species  grows  extensively  through  the  United  States  south  of  the  Potomac, 
east  and  west  of  the  Alleghanies,  and  in  several  of  the  Northern  States,  particularly 
New  York,  Michigan,  Connecticut,  and  Vermont.  In  Pennsylvania,  es^dally  near 
Philadelphia,  it  does  not  appear  to  prevail,  and  it  is  not  mentioned  in  Darlington^fl 
Flora  Osstriea  as  among  the  plants  of  Chester  County. 

The  root,  in  both  species,  is  the  officinal  portion.  This  consists  of  a  rhiioiBe, 
from  two  to  four  inches  long,  with  numerous  rootlets  attached.  ^<  Horiaontal,  bent, 
four  inches  (10  cm.)  or  less,  long ;  about  one-eighth  of  an  inch  (3  mm.)  thitk  \  on 
the  upper  side  beset  with  numerous,  circular,  cup-shaped  scars ;  closely  covered  be- 
low with  simple,  wiry  rootlets  varying  from  four  to  twenty  inches  (10  to  50  cm.) 
in  length ;  brittle,  dark  brown,  or  orange  brown ;  fracture  short,  white ;  odor  faint 
but  heavy;  taste  sweetish,  bitter  and  somewhat  pungent.'*  IT,  S.  Prof  Maiseh 
gives  a  distinctive  description  of  the  roots  of  the  two  species,  of  which  the  folloiviiig 
is  a  condensed  account.  Of  (7.  puhescens  the  rhizome  is  almost  horisontal,  in  its 
greatest  length  nearly  four  inches,  slightly  bent  with  a  shallow  downward  corve, 
Arom  i  to  X  of  an  inch  thick,  with  numerous  deeply  concave  scars  left  by  the  stems, 
llvt 


having  fully  the  width  of  the  rhizome.  The  rootlets  are  numerous,  several  ii 
in  length,  sometimes  even  nine  inches  or  more,  about  -ft  of  an  inch  thick,  without 
branches,  somewhat  undulate,  and,  though  attached  to  tiie  rhiiome  on  all  sides,  are 
abruptly  turned  downward,  owing  to  its  horizontal  position  in  the  ground.  Ilieir 
color  is  yellowish  brown,  becoming  much  darker  on  drying,  which  causes  longitudinal 
wrinkles.  The  oortical  part  of  both  species  is  colored  blue  by  iodine.  The  rhiioiDe 
of  (7.  parvijhrum  is  altogether  different  from  the  former,  being  bent  neariy  at  i^t 
angles,  three  or  fbur  times,  each  section  about  f  of  an  inch  long ;  and  (he  whole 
length,  while  only  about  two  inches  in  a  straight  line,  from  end  to  end,  is  yet  actual^ 
three  inches  along  the  course  of  the  rhiiome.    This  is  about  i  of  an  inch  tJiiek,  and 
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has  stenHicarB,  aboat  the  same  in  width,  with  about  three  in  eaoh  bend.  The  rootlets, 
which  are  attached  to  all  sides  of  the  rhizome,  are  namerous,  four  to  six  inches  long, 
less  andalar  than  those  of  G  pubetcens,  and  of  a  brighter  color,  being  a  decided 
orange  brown  when  fresh,  and  changing  little  on  drying.  {A,  J.  P.,  1872,  p.  297.) 

The  roots  of  the  Cypripedia  are  sometimes  mixed,  as  brought  into  the  market,  with 
those  of  £fydrcuti9  Canadensis^  from  the  plants  occasionally  growing  in  close  con- 
tigoity.  (See  HydrastU,')  Roots  of  seneka  have  also  been  noticed  in  specimens  of 
(>^pripedium ;  but  there  can  be  no  difficulty  in  distinguishing  them. 

Properties.  Gypripedium  has  a  somewhat  aromatic  odor  which  diminishes  by 
time,  and  a  bitter,  sweetish,  peculiar,  and  in  the  end  somewhat  pungent  taste.  It 
yields  its  virtues  to  water  and  alcohol.  The  root  has  been  analysed  by  Mr.  Henry 
C.  Blair,  who  found  it  to  contain  a  volatile  oil,  a  volatile  acid,  tannic  and  gallic  acids, 
two  resins,  gum,  glucose,  starch,  and  lignin.  {A.  J.  P.,  1866,  p.  494.)  The  so- 
eaUed  eclectics  prepare  what  they  improperly  call  cypripedin  by  precipitating  with 
water  a  concentrated  tincture  of  the  root.  The  substance  thus  obtained  is  complex, 
and  has  no  daim  to  the  name  given  it,  which  ought  to  be  reserved  for  the  active 
principle  when  discovered.  It  is  probable  that  the  virtues  of  the  rooc  reside  in  a 
volatile  oil  and  bitter  principle. 

Xedieal  'nie$,  Cypripedium  appears  to  be  a  gentle  nervous  stimulant  or  anti- 
spasmodic, and  has  been  used  for  the  same  purposes  as  valerian,  though  less  powerful. 
I)r.  E.  Ives,  of  New  Haven,  Conn.,  has  employed  the  remedy  in  a  variety  of  nerv* 
ous  diseases  with  advantage,  and  has  known  it  even  to  cure  epilepsy.  The  other 
oomplaints  mentioned  by  him  are  hypochondriasis,  neuralgia,  and  morbid  sensitive- 
ness of  the  nervous  system  generally,  and  especially  of  the  eye.  The  medicine  may 
be  used  in  powder,  infusion,  or  tincture.  The  dose  of  the  powder  given  by  Dr.  Ives 
was  fifteen  grains  (1  Om.)  three  times  a  day.  The  oleoresin,  obtained  by  precipi- 
tating the  tincture,  has  been  given  in  doses  varying  from  half  a  grain  to  three 
grains  (0  03-0*20  Gm.). 

Off.  Prtp»  Extractum  Cypripedii  Fluidum. 

DECOCTA.    Deeoctims. 

(i>¥-oOc'T^.) 

D^eo«tioni,  Fr,;  Abkoehnngeo,  G, 

Decoctions  are  solutions  of  vegetable  principles,  obtained  by  boiling  the  substances 
containing  these  principles  in  water.  Vegetables  generally  yield  their  soluble  ingre« 
dients  more  readily,  and  in  larger  proportion,  to  water  maintained  at  the  point  of 
ebullition,  than  to  the  same  liquid  at  a  lower  temperature.  Hence  decoction  is  occa- 
sionally preferred  to  infusion  as  a  mode  of  extracting  the  virtues  of  plants,  when  the 
call  for  Uie  remedy  is  urgent,  and  the  greatest  possible  activity  in  the  preparation  is 
desirable.  The  process  should  be  conducted  in  a  covered  vessel,  so  as  to  confine  the 
vapor  over  the  surface  of  the  liquid,  and  thus  prevent  the  access  of  atmospheric  air, 
which  sometimes  exerts  an  injurious  agency  upon  the  active  principle.  The  boiling, 
moreover,  should  not,  as  a  general  rule,  be  long  continued ;  as  the  ingredients  of  the 
vegetable  are  apt  to  react  on  each  other,  and  thus  lose,  to  a  greater  or  less  extent,  their 
original  character.  The  substance  submitted  to  decoction  should  if  dry  be  either  pow- 
dered or  well  bruised,  if  fresh,  should  be  sliced,  so  that  it  may  present  an  extensive 
surface  to  the  action  of  the  solvent ;  and  previous  maceration  for  some  time  in  water 
is  occasionally  useful  by  overcoming  the  cohesion  of  the  vegetable  fibre.  Should  the 
physician  not  happen  to  prescribe  this  preliminary  comminudon,  the  pharmacist  should 
not  omit  it 

All  vegetable  substances  are  not  proper  objects  for  decoction.  In  many,  the  active 
principle  is  volatile  at  a  boiling  heat,  in  others,  it  undergoes  some  change  unfavorable 
to  its  activity,  and  in  a  third  set  is  associated  with  inefficient  or  nauseous  principles, 
which,  though  insoluble  or  but  slightly  soluble  in  cool  water,  are  abundantly  extracted 
by  that  liquid  at  the  boiling  temperature,  and  thus  encumber,  if  they  do  not  positively 
injure,  the  preparation.  In  all  these  instances,  infusion  is  preferable  to  decoction. 
Besides,  by  the  latter  process,  more  matter  is  oflen  dissolved  than  the  water  can  retain, 
so  that  upon  cooling  a  precipitation  takes  place,  and  the  liquid  is  rendered  turbid. 
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and  this  constitutes  tbe  greatest  objection  to  this  class  of  preparations.  When  th« 
active  principle  is  thus  dissolved  in  excess,  the  decoction  should  always  be  strained 
while  hot ;  so  that  the  matter  which  separates  on  cooling  may  be  mixed  again  with 
the  fluid  by  agitation  at  the  time  of  administering  the  remedy. 

In  compound  decoctions,  the  ingredients  may  be  advantageously  added  at  difierent 
periods  of  the  process,  according  to  the  length  of  boiling  requisite  for  eztraetiog  their 
virtues ;  and,  should  one  of  them  owe  its  activity  to  a  volatile  principle,  the  proper 
plan  is,  at  the  close  of  the  process,  to  pour  upon  it  the  boiling  deoocuon,  and  allow 
the  liquor  to  cool  in  a  covered  vessel. 

As  a  general  rule,  glass  or  earthenware  vessels  should  be  preferred ;  as  those  made 
of  metal  are  sometimes  corroded  by  the  ingredients  of  the  decoction,  which  thus  be- 
come contaminated.  Vessels  of  clean  cast-iron  or  common  tin,  or  of  block  tin,  are 
preferable  to  those  of  copper,  brass,  or  zinc ;  but  iron  pots  should  not  be  used  when 
astringent  vegetables  are  concerned. 

Decoctions,  from  the  mutual  reaction  of  their  constituents,  as  well  as  from  the  in- 
fluence of  the  air,  are  apt  to  spoil  in  a  short  time.  Hence  they  should  be  prepared 
only  when  wanted  for  use,  and  should  not  be  kept,  in  warm  weather,  for  a  longer 
period  than  forty-eight  hours. 

The  tendency  of  modern  medicine  and  phannacy  has  been  decidedly  against  the 
employment  of  decoctions  ;  the  nauseous  taste,  bulky  dose,  repulsive  appearanoe,  and 
non-permanent  character  have  been  powerful  reasons  for  causing  their  retirement, 
whilst  the  use  of  tinctures  and  fluid  extracts  has  largely  increased.  In  the  recent  re- 
vision of  the  n.  S.  Pharmacopoeia  the  number  of  officinal  decoctions  was  reduced  to 
two,  and  a  gendhil  formula  appended  for  the  guidance  of  the  pharmacist,  as  follows. 

General  Formula  for  Decoctions.  *^An  ordinary  Decoction,  the  strength  of 
which  is  not  directed  by  the  physician,  nor  specified  by  the  Pharmacopoeia,  shall  be 
prepared  by  the  following  formula :  Take  of  the  Substance,  coarsely  comminuted, 
ten  parts  ;  Water,  a  mfficient  quantity ^  To  make  one  hundred  parts.  Put  the  Sub- 
stance into  a  suitable  vessel,  provided  with  a  cover,  pour  upon  it  one  hundred  (100) 
parts  of  cold  Water,  cover  it  well,  and  boil  for  fifteen  minutes ;  then  let  it  cool  to 
about  45^  C.  (113^  F.),  strain  the  liquid,  and  pass  through  the  strainer  enough  odd 
Water  to  make  the  product  weight  one  hundred  (100)  parts. 

^^  Caution,  The  strength  of  Decoctions  of  energetic  or  powerful  substances  should 
be  specially  prescribed  by  the  physician.'*  U,  S.  The  decoctions  which  were  offi- 
cinal in  1870  but  dropped  at  the  last  revision  are :  Decoction  of  Pipsissewa^  YeRcw 
Cinchona^  Red  OCnchona,  Dogwood,  Bittersweet,  Logwood,  Barley,  Oak  Bark, 
Seneka,  and  Uva  Ursi.  With  the  exception  of  decoction  of  barley,  these  were  all 
made  by  boiling  a  troyounce  of  the  drug  with  a  pint  of  water  for  fifteen  minutes, 
straining,  and  adding  sufficient  water  through  the  strainer  to  make  the  deooction 
measure  a  pint.  If  the  physician  orders  a  decoction  of  either  of  the  above  now, 
without  specifying  the  strength,  it  must  be  made  by  the  general  formula,  which 
will  make  the  new  decoctions  about  one  and  a  half  times  as  strong  as  the  decoctions 
of  U.  8.  P.  1870. 

DECOCTUM  ALOES  COMPOSITUM.  Br.    Qmpawnd  DeoodUm  tff 

Aloes. 

(DB-OOCTVM  XL'9-B5  OQM-P0§'I-TtJM.) 
Tisane  (D^ooot6)  d'A1o^6  oompos^e,  Fr,;  ZasammengesetsteB  Aloedeooot,  G. 

"  Take  of  Extract  of  Socotrine  Aloes  half  an  ounce  fav.] ;  Myrrh,  Saffron,  Car- 
bonate of  Potassium,  of  each,  quarter  of  an  ounce  [av.  J ;  Sxtract  of  Liquorice  two 
ounces  [av.l ;  Compound  Tincture  of  Cardamoms  /ifieen  flmdounces  [Imp.  mess.] ; 
Distilled  Water  a  sufficiency  to  make  fifty  flutdownces  [Imp.  meas.].  Reduce  the 
Extract  of  Aloes  and  the  Myrrh  to  coarse  powder,  and  put  them  together  with  the 
Carbonate  of  Potassium  and  Extract  of  Liouorice  into  a  suitable  covered  vessel  with 
a  pint  of  Distilled  Water;  boil  gently  for  nve  minutes,  then  add  the  Saffron.  Let 
the  vessel  with  its  contents  cool,  then  add  the  Tincture  of  Cardamoms,  and,  covering 
the  vessel  closely,  allow  the  ingredients  to  macerate  fl>r  two  hours ;  finally,  strain 


PABT  I.       Dtcodum  Aloes  Qmporitum. — Decodum  Cdrarm.  633 

through  flannel,  pouring  as  muoh  Distilled  Water  over  the  oontents  of  the  strainer 
as  will  make  the  strained  product  measare./i/l(y  Jluidaunces,  This  preparation  should 
be  kept  in  vessels  from  which  air  is  excluded  as  far  as  possible."  Br. 

Thid  is  essentiallj  the  former  process  of  the  British  Colleges.  The  direction  is 
properly  given  to  rub  the  aloes,  myrrh,  and  carbonate  of  potassium  toeether  before 
the  addition  of  the  other  ingredients.  The  effect  of  the  alkaline  carbonate  is,  by 
combining  with  the  resin  of  the  myrrh,  and  the  insoluble  portion  (apotheme  of  Ber- 
xdiu$)  of  the  aloes,  to  render  them  more  soluble  in  water,  while  the  liquorice  assists 
in  the  suspension  of  the  portion  not  actually  dissolved.  The  tincture  of  cardamom  is 
useful  not  only  by  its  cordial  property,  but  also  by  preventing  spontaneous  decompo- 
sition. This  decoction  is  said  not  to  filter  dear  when  first  made,  but,  if  kept  for 
some  time,  to  deposit  insoluble  matter,  and  then  to  become  bright  and  clear  on  fil- 
tering (P.  J,  Tr.,  xiv.  491.) 

Long  boiling  impairs  the  purgative  property  of  aloes ;  and  the  same  effect  is 
thought  to  be  produced,  to  a  certain  extent,  by  the  alkalies,  which  certainly  qualify 
its  operation,  and  render  it  less  apt  to  irritate  the  rectum.  This  decoction,  therefore, 
is  milder  as  a  cathartic  than  aloes  itself:  it  is  also  more  tonic  and  cordial,  from  the 
presence  of  the  myrrh,  safiron,  and  cardamom,  and  derives  antacid  properties  from 
the  carbonate  of  potassium.  It  is  given  as  a  gentle  cathartic,  tonic,  and  emmena- 
gogue,  and  is  especially  useful  in  dyspepsia,  habitual  constipation,  and  those  compli- 
cated cases  in  which  suppressed  or  retained  menstruation  is  connected  with  enfeebled 
digestion  and  a  languid  state  of  the  bowels.  The  dose  is  from  a  half  to  two  fluid- 
ounces  (15-60  C.C.).  The  decoction  should  not  be  combined  in  prescription  with 
acids,  acidulous  salts,  or  other  bodies  incompatible  with  the  alkaline  carbonate. 

DECOCTUM  CETRARI-S:.   U.S., Br.    Decodum  of  Cetraria.   Decoo- 

Hon  of  Iceland  Moss. 

Tisane  <D6ooet£)  do  Liohen  d'Islande,  Fr.;  iBlandlaoh-Mooi-Absad  (Doooot),  0. 

'*  Cetraria,  five  parts  [or  one  ounce  av.] ;  Water,  a  sufficieut  qtumtUy,  To  make 
one  hundred  parts  [or  twenty  fluidounces].  Cover  the  Cetraria,  in  a  suitable 
vessel,  with  forty  parts  [or  half  a  pint]  of  cold  Water,  express  afler  half  an  hour,  and 
throw  away  the  liquid.  Then  boil  the  Cetraria  with  one  hundred  parts  [or  twenty 
fluidounces]  of  Water  for  half  an  hour,  strain,  and  add  enough  cola  Water,  through 
the  strainer,  to  make  the  product  weigh  one  hundred  parts  [or  measure  twenty  fluid- 
ounces].*'  U.S. 

**  Take  of  Iceland  Moss  one  ounce  [avoirdupob] ;  Distilled  Water  one  pint  [Im- 
perial measure].  Wash  the  Moss  in  cold  water,  to  remove  impurities ;  boil  it  with 
the  Distilled  Water  for  ten  minutes  in  a  covered  vessel,  and  strain,  with  gentle  press- 
ure, while  hot ;  then  pour  Distilled  Water  over  the  oontents  of  the  strainer  until 
the  strained  product  measures  a  pint  [Imp.  meas.]."  Br. 

This  is  one  of  the  two  decoctions  retained  in  the  present  U.  S.  Pharmacopoeia.  It 
is  stronger  than  the  one  officinal  in  1870.  At  present  there  is  5  per  cent,  of  Iceland 
moss  used  in  the  preparation,  where  there  was  formeriy,but  about  3  per  cent  It  is 
now  of  the  same  strength  as  the  British. 

The  directions  of  the  U.  S.  Pharmacopoeia  of  1850  were  to  boil  half  an  ounce  of 
the  MosB  with  a  pint  and  a  half  of  Water  down  to  a  pint,  and  to  strain  with  oom- 
nression ;  and  this  process  is  preferable  when  the  object  is  to  extract  not  only  the 
bitter  principle,  but  also  the  whole  of  the  demulcent  and  nutritive  matter.  As  the 
bitter  principle  is  dissolved  along  with  the  starch-like  matter  of  the  moss,  this  decoc- 
tbn  unites  an  unpleasant  flavor  to  its  demulcent  properties;  but  the  plan  which  has 
been  proposed  of  first  extracting  the  bitterness  by  maceration  in  water,  or  a  very  weak 
solution  of  an  alkaline  carbonate,  and  afterwards  preparing  the  decoction,  is  inadmis- 
Bible;  as  the  peculiar  virtues  which  distinguish  the  medicioe  from  the  ordinary 
demulcents  are  thus  entirdy  lost.  (See  Cetraria.)  A  pint  (472  C.c.)  of  the  decoction 
may  be  taken  daring  the  day.* 

^Deeoetum  Chimaphilm.  V.  S.  1870.  Decoction  of  PipaitMewa.  "  Take  of  Pipeissewa,  bruised,  a 
iro^owtce;  Water  a  tti^lcienl  ^uantitjf.    Boil  the  Pipeissewa  in  a  pint  of  Water  for  fifteen  minutely 
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DECOCTUM  CINCHONA.  Br.    Decoction  of  Oinehona. 

(DfOQC'TyM   ClN-fJHO'NiB   FLA'ViB.) 
Deoootam  Cbinaa  Regise ;  Tisane  (D^ooot^)  do  Qainquina  jaune,  Fr,;  KSnigaohina- Abend,  0. 

^'  Take  of  Red  Cinchona  Bark,  in  No.  20  powder,  one  ounce  and  a  quarter  [avoir- 
dupois] ;  Distilled  Water  one  pint  [Imperial  measare].  Boil  for  ten  minates  in  a 
covered  vessel.  Strain  the  decoction,  when  cold,  and  ponr  as  much  distilled  water 
over  the  contents  of  the  strainer  as  will  make  the  strained  product  measure  one  pint 
[Imp.  meas.]"  Br,*    Dose,  one  to  two  fluidounces  (30-60  G.c). 

DECOCTUM  GRANATI  RADICIS.  Br.    Decoction  of  PamegroMk 

Boot, 

(D¥-050TVM  gra-nA'tI  R^-Di'cYs.) 

Decootum  Cortioi*  Radlois  Granatl ;  Tisane  (D6ooct6)  d'^ooroe  de  la  Raoine  de  Grenadier,  Fr,; 
Granatwunel-Rinden-Absnd,  0. 

**  Take  of  Pomegranate  Root  Baric,  sliced,  ttoo  ounces  [avoirdupois] ;  Distilled 
Water  ttoo  pints  [Imperial  measure].  Boil  down  to  a  pint  [Imp.  meas.],  and  strain, 
making  the  strained  product  up  to  a  pint  [Imp.  meas.],  if  necessary,  by  pouring  dis- 
tilled water  over  the  contents  of  the  strainer."  Br.  Dose,  two  to  four  flnidoaDoai 
(60-120  C.C.). 

For  the  uses  and  dose  of  this  decoction,  see  Granati  Badieis  Chrtex. 

DECOCTUM  HJEMATOXYLI.  Br.    Decoction  of  Logwood. 

(D9-o6o'TyM  HJE-M^-tQx'T-L!-~ he.m%-tAk'B|.lI.) 
Tisane  (D^ooot6)  de  Boise  de  Camp^chey  Fr.;  Blanholti-Absud,  O. 

"  Take  of  Logwood,  in  chips,  one  ounce  [avoirdupois]  ;  Cinnamon  Bark,  bruised, 
Ji/iy-Jive  fframs ;  Distilled  Water  oneptn^  [Imperial  measure].  Boil  the  Logwood 
in  the  Water  for  ten  minutes  in  a  covered  vessel,  adding  the  Cinnamon  towards  the 
end.  Strain  the  decoction,  and  pour  as  much  distilled  water  over  the  contents  of 
the  strainer  as  will  make  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

We  prefer  the  old  U.  S.  formula,  which  ordered  an  ounce  of  the  logwood  to  he 
boiled  with  two  pints  down  to  a  pint,  and  doubt  much  whether  the  wood  is  exhausted 
by  a  boiling  of  ten  or  fifteen  minutes.  The  cinnamon  of  the  Br.  formula  is  in  gen- 
eral a  very  suitable  addition  ;  but  there  might  be  circumstances  under  which  it  would 
be  better  omitted ;  and  in  this  case,  as  in  others,  any  addition  to  the  simple  decoction 
might  bo  lefl  to  the  judgment  of  the  prescriber. 

etrain,  and  add  inffleient  Water,  through  the  strainer,  to  make  the  deoootion  measare  apint."  U.S. 
1870.  This  decoction  is  in  every  way  inferior  to  the  fluid  extraet  One  pint  (472  Ce.)  of  it  maj  be 
giren  in  the  course  of  twenty-four  hours. 

*  Decoctum  Cinchonm  Flavm.  U.  8. 1870.  Deeoetion  of  Yellow  Cinchona,  **  Take  of  Yellow  Cfai- 
ehona,  hruised,  a  troy  ounce  ;  Water  a  tufficicnt  quantity.  Boil  the  Tellow  Cinchona  in  a  pint  ni 
Water  for  fifteen  minutes,  strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  deeoe- 
tion measure  a  pint."  CT.  ^.  1870.  *' 

Dwwstum  Oinekonm  Ruhrm.  U.  S.  1870.  Decoction  of  Red  Oinckowt.  Deeoetion  of  Red  Bark. 
^  Take  of  Red  Cinchona,  bruised,  a  troyounee  ;  Water  a  t^ffitieMt  quantity.  Bell  the  Red  dnchena 
in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  suifident  Water,  throogh  the  stniner,  te 
make  the  decoction  measure  a  pint."  U.S.  1870. 

These  decoctions  have  been  very  appropriately  dropped  from  the  Pharmaoopoeta.  Althoogk 
capable,  no  doubt,  of  impressing  the  system,  they  are  very  ineligible  preparations. 

The  dose  of  the  decoction  is  two  fluidounces  (60  Cc),  to  l>e  repeated  more  or  leM  trmnmiij 
according  to  circumstances.  Two  drachms  of  orange  peel,  added  to  the  decoction  while  still  oeiliag 
hot,  improve  its  flavor,  and  render  it  more  acceptable  to  the  stomach. 

Decoetum  Comite  Floridm.  U.  S.  1870.  Decoction  of  Doywood.  **  Take  of  Dogwood,  hruissd, 
a  troy  ounce;  Water  a  eujfficient  quantity.  Boil  the  Dogwood  in  a  pint  of  Water  for  fifteen  mimatep, 
strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint.**  U.  S. 
1870.  This  decoction  has  been  proposed  as  a  substitute  for  that  of  Peruvian  hark ;  out,  though 
possessed  of  analogous  properties,  it  is  much  inferior  in  efficacy,  and  is  not  likely  te  be  eztensivdy 
employed  so  long  as  the  Peruvian  tonic  is  attainable.    The  dose  is  two  fluidonnoes  (SO  CaV 

Decoetum  Duleamarm.  V.  8.  1870.  Decoction  of  BiUereweet.  **  Take  of  Bittersweet,  bndssd, 
a  troyounee;  Water  a  eujfffcientquantity.  Boil  the  Bittersweet  in  a  pint  of  Water  for  fifteen  mia- 
utes,  strain,  and  add  sufficient  water,  through  the  strainer,  to  make  the  deoootion  measnre  a  piat." 
17.  S.  1870.  This  is  a  good  preparation  of  bittersweet  if  it  is  absolutely  neeeesaiy  to  use  aa  aque- 
ous menstruum.  The  properties  and  uses  of  this  decoction  may  be  found  under  the  head  of  Dmea- 
mara.  The  dose  is  from  one  to  two  fluidounces  (80-00  Co.)  three  or  four  times  a  day,  or  vove 
fluently. 


J 
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Thk  IB  an  excellent  astringent  in  diatrhooa,  partioalarly  in  that  form  of  it  which 
Buooeeds  the  cholera  tnliuitum  of  this  climate,  or  occurs  as  an  original  complaint  in 
ehildren  during  summer.  The  dose  for  an  adult  is  two  fiuidounees  (60  G.c),  for  a 
ehiki  about  two  yean  old,  two  or  three  fluidrachms  (7*5-11*25  Cc),  repeated  sey- 
«ral  times  a  day.  A  little  bruised  cinnamon  may  often  be  added  with  advantage  at 
the  end  of  the  boiling,  as  directed  m  the  British  process. 

DECOCTUM  HORDEI.  Br.    Decoction  of  Barky. 

Tiaane  d'Orge  perl^,  Fr,;  Gerateiiflebl«iiii,  <?. 

"  Take  of  Pearl  Barley  two  ounces  nftYoirdupois]  ;  Distilled  Water  on^puU  ancc  a 
Jmif  [Imperial  measure].  Wash  the  &urleyin  oold  water,  and  rcsjeet  the  washings ; 
betl  the  washed  barley  with  the  PistiUed  Water  for  twenty  minutes,  in  a  covered 
ifisel,  and  strain.     The  product  b  about  one  pint.'*  Br, 

Barky  vxUer^  as  this  decoction  is  usually  called,  is  much  employed  as  a  nutritive 
in  febrile  and  inflammatory  complaints,  and,  from  the  total  absence  of  irri- 
tsting  properties,  is  peculiarly  adapted  to  cases  in  which  the  gastric  or  intestinal 
mucous  membrane  is  inflamed.  As  the  stomach  of  those  for  whom  it  is  directed  is 
ofieii  exceedin^y  delicate,  and  apt  to  revolt  against  anything  having  the  slightest 
unpleasantness  of  flavor,  it  is  important  that  the  decoction  should  be  properly  made; 
and,  though  the  office  of  preparing  it  generally  fhlls  to  nurses,  yet  the  introduction 
of  the  process  into  the  r harmacopceia  is  not  without  advanti^ ;  as  a  formula  is 
thus  ever  before  the  physician,  by  which  he  may  give  his  directions,  with  the  cer* 
taiaty,  if  obeyed,  of  having  a  good  preparation.  The  object  of  the  washing  with  cold 
water,  is  completely  to  remove  any  mustiness,  or  other  disagreeable  flavor,  which 
the  barley  may  have  acquired  from  exposure.  Dose,  one  to  four  fluidounces  (30-' 
120  C.c). 

DECXXJTUM  PAPAVERIS.  Br.    DeooctUm  of  Po^py. 

(i)9-oO(yTVM  P^-Pl'Vf-BliS.) 
Tisane  de  Pavot,  Fr,;  Mohnkapseln-Absad,  O. 

^*  Take  of  Poppy  Capsules,  bruised,  ^100  ounces  [avoirdupois] ;  IKstilled  Water  a 
pint  and  a  half  [imperial  measure].  Boil  fur  ten  minutes  in  a  covered  vessel,  then 
strain,  and  pour  as  much  distilled  water  over  the  conteots  of  the  strainer  as  will 
make  the  strained  product  measure  a  pint  [Imp.  meas.].''  Br. 

This  decoction  is  used  as  an  anodyne  fomentation  in  painful  tumors,  and  in  super- 
ficial cutaneous  inflammation  or  excoriation.  It  is  recommended  not  to  reject  the 
seeds,  as  their  oil,  suspended  in  the  water  by  the  mucilage  of  the  capsules,  adds  to 
the  emollient  virtues  of  the  preparation. 

DECOCTUM  PAREIRiE.  Br.    Decodim  of  Pareira. 

Tiaane  de  Pareira  Brara,  Tr.;  Pareirawuriel-Absud,  Grieswnrsel-Abf nd,  O, 

''Take  of  Pareira  Root,  in  No.  20  powder,  one  o\mce  and  a  miarter  [avoirdu- 
pois]; Distilled  Water  one  pint  [Imperial  measure].  Boil  for  fifteen  minutes  in  a 
eofvered  vessel,  then  strain,  and  pour  as  much  distilled  water  over  the  contents  of 
the  strainer  as  will  make  the  strained  product  measure  a  pint  [Imp.  meas.l."  Br. 

This  is  apt  to  remain  turbid  after  straining,  but,  if  allowed  to  stand,  gradually  de* 
posits  insoluble  matter,  and  then  can  be  filtered  perfectly  clear.  (P.  J,  2V.,  xiv.  491.) 
The  dose  is  firom  one  to  two  fluidounces  (30-60  C.c.)  three  or  four  times  a  day. 

DECOCTUM  QUERCUS.  Br.    Decodim  of  Oak  Bark 

(DJ-050'TyM  QUttft'CtJs— kw^rOtaaO 
Ttiane  (D6eoct6)  d'^eoroe  de  Ch^ne,  iV./  Eiebettrindeii- Abend,  6. 

"  Take  of  Oak  Bark,  bruised,  one  ounce  and  a  quarter  [avoirdupois] ;  Distilled 
Water  one  pint  [Imperial  measure].  Boil  for  ten  minutes  in  a  covered  vessel,  then 
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strain,  and  pour  as  much  distilled  water  over  the  contents  of  the  strainer  as  will 
make  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br,* 

This  decoction  contains  the  tannin,  hitter  principle,  and  gallic  acid  of  oak  baik. 
It  affords  precipitates  with  the  decoction  of  Peruvian  bark  and  other  substaaceB 
containing  vegetable  alkaloids,  with  solution  of  gelatin,  and  with  most  metallic  adts, 
particular! J  those  of  iron.  Alkaline  solutions  diminish  or  destroy  its  astringeni^. 
Its  uses  have  been  already  detailed.  The  dose  is  two  fluidounces  (60  C.c),  fii^ 
quently  repeated. 

DECOCTUM  SARS^.  Br.    Deooctim  of  SarmpariOcL. 

(D]p-05G'TyM  SXB'SA-Blr'tf.) 
Tisane  de  Sftlsepareille.  JV./  Sarsaparil la- Abend,  G, 

"  Take  of  Jamuca  Sarsaparilla,  out  transversely,  Hoo  ounce$  and  a  half  [ayoiidn- 
poisl ;  Boiling  Distilled  Water  one  pint  and  a  half  [Imperial  measure].  Digest 
the  Sarsaparilla  in  the  Water  for  an  nour;  boil  for  ten  minutes  in  a  covered  Teasel, 
cool,  and  strain,  pouring  distilled  water,  if  required,  over  the  contents  of  the  strainer, 
or  otherwise  making  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

An  idea  was  long  entertained  that  the  virtues  of  sarsapturilla  resided  in  its  feenla, 
the  extraction  of  which  was,  therefore,  the  main  object  of  the  decoction.  Hence  the 
long  boiling  formerly  ordered  by  the  London  and  Edinburgh  Collies.  But  this 
opinion  is  now  admitted  to  have  been  erroneous.  The  activity  of  the  root  is  believed 
to  depend  upon  one  or  more  acrid  principles,  soluble  to  a  certain  extent  in  water, 
cold  or  hot,  and  either  volatilised,  or  rendered  inert  by  chemical  change,  at  the  tem- 
perature of  100^  G.  (212^  F.).  This  fact  appears  to  be  demonstrated  by  the  expeii* 
menta  of  Pope,.']'  Hancock,^  Soubeiran,§  Bieral,  and  others.  Sonbeiran  macerated 
one  portion  of  bruised  sarsaparilla  in  cold  water  for  twenty-four  hours ;  infused  an- 
other portion  in  boiling  water,  and  digested  with  a  moderate  heat  for  two  hours; 
boiled  a  third  portion  bruised,  and  a  fourth  unbruised,  in  water  for  two  hours;  and 
in  each  instance  used  the  same  relative  quantities.  Testing  these  various  prepara- 
tions by  the  taste,  he  found  the  cold  and  hot  infusions  scarcely  different  in  this 
respect;  and  both  possessed  of  a  stronger  odor  and  more  acrid  taste  than  the 
decoctions,  of  which  that  prepared  with  the  bruised  root  was  the  strongest.  From 
these  facts  the  inference  is  obvious,  that  the  best  method  of  imparting  the  virtues 
of  sarsaparilla  to  water  is  either  by  cold  or  hot  infusion.  Digestion  for  some  houn 
in  water  maintained  at  a  temperature  of  82*2°  C.  (180^  F.\  or  somewhat  less,  in  a 
covered  vessel,  has  strong  testimony  in  its  favor.  Percolation  in  a  displacement 
apparatus,  if  properly  conducted,  is  a  convenient  and  no  doubt  effident  mode  of 
exhausting  the  root,  so  far  as  water  will  effect  that  object.  Decoction  is  the  worst 
method ;  and  the  longer  it  is  continued,  the  weaker  will  be  the  preparation.  For 
these  reasons  the  decoction  of  sarsaparilla  has  not  been  officinal  in  the  U.  S.  Pharm*- 
copoeia  since  1840.  The  unsplit  root  is  ordered  in  the  British  Pharmacopoeia  from 
the  conviction,  probably,  that  the  internal  amylaceous  part  is  inert ;  but  there  can 
be  no  doubt  that  the  drug  vields  its  virtues  more  readily  when  well  bruised  or 
otherwise  comminuted  than  m  the  natural  state.  Precipitates  are  produced  bj 
various  substances  with  this  decoction ;  but  it  has  not  been  ascertained  how  fw 
such  substances  interfere  with  its  activity.  Those  which  merely  throw  down  the 
fecula  do  not  injure  the  preparation. 

By  this  preparation  it  is  possible  to  administer  sarsaparilla  in  the  form  of  deooctioii, 
without  combination  with  other  medicines,  as  in  the  Compound  Decoction. 

The  decoction  of  sarsaparilla  may  be  administered  in  the  dose  of  four  or  six  fluid- 
ounces  (120-180  C.C.)  four  times  a  day. 

*  Decoctum  Quereiia  Albm,  U.S.  1870.  Deeoetion  of  White-oak  Bark.  "Take  of  Whito-oak 
Bark,  braised,  a  troyounce;  Water  a  eujfficient  quanti^.  Boil  the  White-oak  Bark  in  a  pint  of 
Water  for  fifteen  minotes,  strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  de- 
eoetion measure  a  pint."  U,  S.  1870. 

t  Trans,  of  the  Medioo-Ghirure.  Society  of  London,  toI.  xii.  p.  S44. 

X  Trans,  of  the  Medioo-Botan.  Society  of  London.  See  also  Joum.  of  the  Phila.  ColL  of  Phanm., 
rol.  i.  p.  295.  The  observations  of  Dr.  Hancock  are  entitled  to  much  credit,  aa  he  practised  ki^g 
in  South  America,  in  the  neighborhood  of  the  best  sarsaparilla  regions. 

9  Journ.  de  Pharmacie,  tom.  xvi.  p.  38. 
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DECOCTUM  SAESAPARILLiE  COMPOSITUM.  U.S.   Qmpound 

DeooeUon  of  Sarsaparilla. 

Deeoetnm  SarHS  Compoiitnm,  Br.;  Ticane  (Apos^me)  ludorifiqae,  D6ooot6  de  Salsepareille 
Mmpos^y  Fr.;  Ziuunnieng6Mtit«g  Sarmparina-Deooet,  O. 

'*  Sanaparilla,  oat  and  bruised,  ten  parU  [or  five  ouDoes  av.] ;  Sassafras,  in  No. 
20  powder,  two  parts  [or  one  ounce  av.] ;  Guaiaoam  Wood,  rasped,  tux>  parts  [or 
one  onnoe  av.] ;  Olyoyrrhisi,  braised,  tux>  parts  [or  one  ounce  av.] ;  Mesereum,  cut 
and  bruised,  one  part  [or  half  an  ounce  av.] ;  Water,  a  st^fieieni  quanti^,  To  make 
one  hundred  parts  [or  three  pints].  Boil  the  Sarsaparilla  and  Ouaiaeum  Wood  for 
half  an  hour  in  a  suitable  vessel  with  one  hundred  parts  [or  three  pints]  of  Water; 
then  add  the  Sassafras,  Olycyrrhiza,  and  Meaereum,  cover  the  vessel  well  and  macer- 
ate for  two  hours ;  finally  strain,  and  add  enough  cold  Water,  through  the  strainer, 
to  make  the  product  weigh  one  hundred  parts  [or  measure  three  pints]."   U,  S. 

**  Take  of  Jamaica  Sampiurilla,  cut  transversely,  two  ounces  and  a  half;  Sassafras 
Boot,  in  chips,  Ouaiaeum  Wood  turnings,  Dried  Liquorice  Boot,  bnused,  each  a 
quarter  of  an  ounce;  McEereon  Bark,  one-eighth  of  an  ounce;  Boiling  Distilled 
Water  one  pint  and  a  Aa(/' [Imperial  measure].  Digest  the  solid  ingredients  in  the 
Water  for  an  hour ;  then  boil  for  ten  minutes  in  a  covered  vessel ;  cool  and  strain, 
pouring  distilled  water,  if  required,  over  the  contents  of  thb  strainer,  or  otherwise 
making  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br»  The  ounce  em- 
ployed iu  this  process  is  the  avoirdupois  ounce. 

This  decoction  is  an  imitation  of  the  celebrated  Lisbon  diet  drink.  The  sarsa- 
parilla and  meiereon  are  the  active  ingredients ;  the  guaiacum  wood  imparting  scarcely 
any  of  its  virtues,  and  the  sassafras  and  liquorice  serving  little  other  purpose  than  to 
communicate  a  pleasant  flavor.  An  improvement  was  made  in  the  present  U.  S. 
formula  in  directing  the  sassafras,  glycyrrhiia,  and  meaereum  to  be  added,  after  the 
boiling  of  the  ligneous  drugs  has  been  completed.  Compound  Decoction  of  Sarsa- 
parilla now  contains  a  little  more  saisaparilla,  sassafras,  guaiacum  wood,  and  glycyr- 
rhiia than  the  U.  S.  formula  of  1870,  but  nearly  double  the  quantity  of  mezereum : 
as  the  latter  has  been  believed  by  many  to  be  the  only  active  substance  in  this  weak 
preparation,  the  increase  in  quantity  was  judicious. 

If  prepared  with  good  sarsaparilla,  and  with  a  due  regard  to  the  practical  rules 
which  may  now  be  considered  as  established,  the  decoction  may  be  used  with  advan- 
tage as  a  gentle  diaphoretic  and  alterative  in  secondary  syphOis,  either  alone,  or  as 
an  adjuvant  to  a  mercurial  course ;  also  in  certain  scrofulous  and  other  depraved  con- 
ditions of  the  system,  in  chronic  rheumatism,  and  in  various  obstinate  cutaneous 
affectioDS.  The  dose  Lb  from  four  to  six  fluidounces  (1 20-180  O.c.)  three  or  four  times 
a  day.  The  patient  during  its  use  should  wear  flannel  next  the  skin,  and  avoid  un- 
necessary exposure  to  changes  of  temperature.* 

*The  DeeoetioH  of  Zittmann  (Deoootam  Zittmanni)  it  a  preparation  of  Sarsaparilla  maoh  n^ 
IB  Gttrmanj,  for  similar  parposes  with  oar  oomponnd  decoction  of  sarsaparilla ;  and,  as  it  has  at- 
tracted some  attention  in  this  oountry  as  a  remedj  in  obstinate  nloerative  affections,  we  gire  the 
formula  of  the  German  Pharmacopoeia,  which  is  generally  followed  in  its  preparation.  Decoetum 
Sanaparillm  Compontum  Fortiutf  P. G.  {Zittmann* t  Stronger  DecoetionJ]  St'drkerB9  Zittmann* •eh^a 
Jkeoei, — "  Take  of  sarsaparilla  root,  cat,  one  kwuired  partw ;  poor  apon  it  common  water,  two 
tkomaand  Hx  Jumdred  part*  ;  digest  for  twenty-fonr  hoars ;  then  add  of  sngar  powdered,  alam 
powdered,  each,  nx  part*,  and  heat  them  in  a  covered  Tessel,  in  a  steam  bath,  for  three  hours, 
stirring  frequently.  Towards  the  end  of  the  boiling,  add  of  anise  bruised,  fennel  seed  bruised^ 
each,  /our  part*  ;  senna  cut,  twenty-four  parte ;  liquorice  root  cut,  twelve  parte.  Strain  by  ex- 
pression,  and  set  aside  for  a  short  time.  The  clear  decanted  liquid  should  be  two  thoueand  Jive 
Hmdred  parU»  When  not  otherwise  directed,  a  eolature  of  two  thousand  fire  hundred  grammes  is 
divided  into  eight  portions. 

**  N.B. — ^Wben  beooetnm  Zitmanni  is  prescribed,  it  is  prepared  in  a  similar  manner,  except  that 
to  the  sugar  and  alum  are  added  of  mild  chloride  of  mercury, /our  |»arte  y  cinnabar  (red  sulphide 
of  mercury),  one  part,  enclosed  in  a  linen  bag."  P.  0. 

Jheoetwm  SareapariUmCompoeitumMitine,  P,Q,  [Zittmann* e  Milder  Decoction,]  Milderee  Zitt- 
wwam'eekea  DoeoeU — ''Take  the  residue  of  the  stronger  decoction  and  sarsaparilla  root,  cut,//(y 
peirU  /  poor  upon  them  common  water,  two  thonecund  eix  hundred  parts,  and  expose  to  the  oei^ 
of  a  steam  batn  for  three  hours  in  a  covered  vessel,  stirring  frequently.  Towards  the  end  of  the 
•pcration  add  of  lemon  peel,  eassia  bark,  small  cardamoms,  liquorice  root,  each,  cut  and  bruised, 
tirte  parts.  Strain  by  expression,  and  set  aside  for  a  short  time.  The  clear  decanted  liquid  should 
be  Hoo  thousand  fist  kwadrsd  parts.    When  not  otherwise  directed,  a  eolature  of  two  thousand 
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DECX)CTUM  8COPARII.  Br.    DeooctUm  of  Broom. 

(PIJ-OOCTyiE  8C9-PA'B).t) 
Tisane  de  Genlt  2l  B»lftii»  Fr.j  Beaenginster-Absudy  0, 

*^  Take  of  Broom-tops,  dried,  one  ounce  [avoirdupois] ;  Distilled  Water  one  pint 
[Imperial  measure].  Boil  for  ten  minutes  in  a  covered  vessel,  then  strain,  and  poor 
as  much  distilled  water  over  the  contents  of  the  strainer  as  will  make  the  strained 
product  measure  a  pint  [Imp.  meas.]."  Br. 

This  decoction  is  a  oseful  diuretic  in  dropsy.  From  half  a  pint  to  a  pint  (236^ 
472  C.c.)  may  be  taken  during  the  day,  in  doses  of  from  two  to  four  flaidoaoees 
(60-120  C.c;.* 

DEOOCTUM  TAEAXACL  Br.    Beooetim  of  DanddUm. 

Tisane  de  PiMenlit,  Fr./  LowenBohnwuneUAbflttdy  G. 

"  Take  of  Dried  Dandelion  Boot,  sliced  aod  braised,  one  ounce  [avtcmdapois] ; 
Distilled  Water  one  pint  [Imperial  measure].  Boil  for  tea  minotes  in  a  covered 
vessel,  tihen  strain,  and  pour  as  much  distilled  water  over  the  contents  of  the  stndner 
as  will  make  the  strained  product  measure  a  pint  [Imp.  meaa].*'  Br. 

Dose,  two  fluidounces  (60  C.c.)  two  or  three  times  a  day.     (See  Taraxaeum.') 

DIGITALIS.  U.S.    DiffUaUa.    lFoxglove.']f 

(DlQ-fyrlxXs.) 
**  The  leaves  of  Digitalis  purpurea,  Linn^  {Niat.  Ord.  Serophulariaoeae),  collected 
from  plants  of  the  second  year's  growth."   U.  S.    "  The  dried  leaf  of  Digitalb  pur- 
purea, Purple  Foxglove,  collected  from  wild  British  plants  of  the  second  year's 
growth,  when  about  two-thirds  of  the  flowers  are  expanded,  and  earef\illy  dried.    Br. 

Bigitalif  Folia,  Br,;  Digitalis  Leaf;  Folia  Digitalis,  P.  O.;  DigitalU  Leaves,  Foxglove  Leaver 
FeailTes  de  Digitale  pourpr^e  (de  grande  Digitate),  Digitale  ponrpr^e,  Doigtier,  Fr.;  PurpttzxoclMi 
Fingerhut,  Fingerhutkraut,  0,;  Digitale  purpurea,  It.;  Dedalera,  Sp. 

Oen.  Ch.  Calyx  five-parted.  CoroUa  bell-shaped,  five-cleft,  ventricose.  Cbptvb 
ovate,  two-celled.   WtUd. 

DigitaiU  purpurea.  Willd.  Sp.  Plant,  iii.  383;  Woodv.  Med.  Bat  p.  218, 1 78. 
The  foxglove  is  a  beautiful  plant,  with  a  biennial  or  perennial  fibrous  root,  which, 
in  the  first  year,  sends  forth  large  tufled  leaves,  and  in  the  following  summer,  a  single 
erect,  downy,  and  leafy  stem,  rising  from  two  to  five  feet,  and  terminating  in  an  de- 
gant  spike  of  purple  fiowers.  The  lower  leaves  are  ovate,  pointed,  about  eight  inches 
in  length  and  three  in  breadth,  and  stand  upon  short,  winged  footstalks;  the  upper 
are  alternate,  sparse,  and  lanceolate ;  both  are  obtusely  serrate,  and  have  wrinkled 
velvety  surfaces,  of  which  the  upper  is  of  a  fine  deep  green,  the  under  paler  and 
more  downy.  The  flowers  are  numerous,  and  attached  to  the  upper  part  of  the  stem 
by  short  peduncles,  in  such  a  manner  as  generally  to  hang  down  upon  one  side.  At 
the  base  of  each  peduncle  is  a  floral  leaf,  which  is  sessile,  ovate,  and  pointed.  The 
calyx  is  divided  into  five  segments,  of  which  the  uppermost  is  narrower  than  tha 
others.  The  corolla  is  monopetalous,  belUform,  swelling  on  the  lower  side,  irreguhrlj 
divided  at  the  margin  into  short  obtuse  lobes,  and  in  shape  and  siae  not  unlike  the 
end  of  the  finger  of  a  glove,  a  circumstance  which  has  suggested  most  of  the 


by  which  the  plant  is  designated  in  different  languages.  Its  mouth  is  guarded  by  long 
Bofb  hairs.     Externally,  it  is  in  general  of  a  bright  purple ;  internally,  is  sprinkled 

Are  hundred  grammes  is  divided  into  eight  portions."  P,  O.  Meronry  was  detected  by  WIggen 
in  this  deeootion  in  very  small  proportion.  It  should  not  be  prepared  in  metalHo  veesels,  lest  tbe 
mercurial  in  solution  should  be  deoomposed.    The  deoootion  may  be  drank  freely. 

*  DeeoetHm  Senegm.  V.Q.  1870.  Vtcoeiion  of  Seneka.  ^  Take  of  Seneka,  bruised,  a  froyo«ar«/ 
Water  a  »v^ei€nt  quantity.  Boil  the  Seneka  in  a  pint  of  Water  for  fifteen  minutes,  straiii,  and  ad4 
•nfBoient  Water,  through  the  strainer,  to  make  the  deooction  measure  a  pint."  U.  S.  1370. 

This  is  one  of  the  decoctions  in  which  experience  has  shown  that  long  boiling  impairs  the  aoHvity 
of  the  medicine.  It  is  customary  to  add  to  the  seneka  in  deoootion  an  equal  we^t  of  Mqesriee 
root,  which  serves  to  cover  its  taste,  and  in  some  measure  to  obtund  its  acrimony.  The  virtaos 
and  practical  application  of  seneka  will  be  treated  of  under  Senega.  The  doee  of  the  deeoetiea 
is  about  ttoo /luiaouneM  (60  O.c.)  three  or  four  times  a  day,  or  a  tablespoonfol  eveiy  two  or  time 
hours. 

f  Foxglove  is  a  eonuption  of  Fdksglore^  Folk  being  an  old  Soglish  syaoayme  of  FUrisstt 
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with  black  spots  npoD  a  white  groand.  There  is  a  variety  with  white  flowen.  The 
filaments  are  white,  earved,  and  sarmoiinted  by  lai^  yellow  anthers.  The  style  is 
simple,  and  supports  a  bifid  stigma.  The  seeds  are  namerons,  ▼ery  small,  grayish 
brown,  and  contained  in  a  pyramidal  two-celled  capsule. 

The  foxglove  grows  wild  in  the  temperate  parts  of  Earope,  where  it  flowers  in  the 
middle  of  summer.  In  this  country  it  is  cnltivated  both  for  ornament  and  for  medical 
use.  The  leaves  are  the  part  generally  employed.  Much  care  is  requisite  in  selecting, 
preparing,  and  preserving  them,  in  order  to  insure  their  acti?ity.  They  should  be 
gathered  in  the  second  year,  immediately  before  or  during  the  peviod  of  efflorescence, 
and  thoee  only  chosen  which  are  full-grown  and  perfecdy  finesh  {Oei^) ;  but  thQ 
observations  of  F.  Schneider  would  lead  to  the  conclusioa  that  they  are  much  stronger 
when  not  gathered  before  the  latter  part  of  summer,  or  the  banning  of  autumn. 
(A.  J.  P.J  1870,  p.  221 .)  It  is  said  that  those  plants  are  preferable  which  grow  sponta^ 
neonsly  in  elevated  placed,  exposed  to  the  sun.  (Duncan.)  As  the  leafktalk  and  mid- 
rib are  comparatively  inactive,  they  may  be  rejected.  Withering  recommends  that  the 
leaves  should  be  dried  either  in  the  sunshine,  or  by  agendo  heat  before  the  fire;  and 
care  should  be  taken  to  keep  them  separate  while  drying.  Pereira  states  that  a  more 
common,  and,  in  his  opinion,  a  preferable  mode,  is  to  dry  them  in  a  basket,  in  a  dark 
place  in  a  drying  stove.  It  is  probably  owing,  in  part,  to  the  want  of  proper  attention 
hi  preparing  digitalis  for  the  market,  that  it  is  so  oft^  inefficient.  Much  of  the  med- 
icine kept  in  our  shops  is  obtained  from  the  Shakers,*  and  is  in  oblong  compact 
masses,  into  which  the  leaves  have  been  compressed.  In  some  of  these  cakes  the 
digitalis  is  of  good  quality ;  but  we  have  seen  others  in  whidi  it  was  quite  the  reverse, 
aivi  some  which  were  mouldy  in  the  interior;  and,  upon  the  whole,  we  cannot  but 
consider  this  mode  of  preparing  the  drug  as  objectionable.  The  dried  leaves  should 
be  kept  in  tin  canisters,  well  closed  so  as  to  exclude  light  and  moisture;  or  they  may 
be  pulverized,  and  the  powder  preserved  in  well-stopped  and  opaque  bottles.  As  fox- 
glove deteriorates  by  time,  it  should  be  frequently  renewed,  as  often,  if  possible,  as 
once  a  year.  Its  quality  must  be  judged  oi  by  the  degree  in  which  it  possesses  the 
characterisdc  properties  of  color,  smell,  and  especially  taste.  It  is  said  to  be  som^ 
times  adulterated ;  but  if  it  be  bought  in  leaf,  there  can  be  little  difficulty,  to  one 
aemainted  with  the  characters  of  the  genuine  leaves,  in  detecting  the  sophistication. 

The  seeds  contain  more  of  the  active  principle  than  the  leaves,  are  less  apt  to  suffer 
in  drying,  and  keep  better,  but  are  little  used.  So  far  as  the  relative  strength  of 
these  two  parts  can  be  determined  from  that  of  their  alcoholic  extracts,  it  would  ap» 
pear,  from  the  experiments  of  Prof.  Hirti,  that  the  seeds  are  ten  times  stronger  than 
the  leaves.  (See  A.  J.  P.,  xxxiii.  414.) 

Propartiei.  Foxglove  is  without  smell  in  the  reoent  state,  but  acquires  a  faint 
fuurootio  odor  when  dried.  The  color  of  the  dried  leaf  is  a  dull  pale  green,  modified  by 
the  whitish  down  upon  the  under  surface ;  that  of  the  powder  is  a  fine  deep  green. 
'^From  four  to  twelve  inches  (10  to  30  cm.)  long,  ovate-oblong,  narrowed  into  a 
petiole ;  crenate,  downy ;  dull  green  and  wrinkled  above ;  paler  and  reticulate  beneath ; 
midrib  near  the  base  broad ;  odor  faint,  tea-like ;  taste  bitter,  nauseous."  U,  S.  Digi- 
talis yields  its  virtues  both  to  water  and  alcohol.  It  contains,  besides  active  principles, 
a  volatile  oil,  a  fatty  matter,  a  red  coloring  substance  analogous  to  extractive,  chloro- 
phyll, albumen,  starch,  sugar,  gum,  lignin,  and  salts  of  potassa  and  lime,  among 
which,  according  to  Rein  and  Uaase,  is  superoxalate  of  potassium.  M.  Morin,  of 
Oeneva,  has  discovered  in  the  leaves  two  acids ;  one  fixed,  called  digUalio  aeid^ 
the  other  volatile  and  resembling  valerianic  acid,  which  he  proposes  to  name  antir" 
rkmie  add.  (P.  J,  2V.,  vii.  294.)  Dr.  Monies  obtained  a  narcotic  empyreumatic 
oil  by  the  destmcdve  distillation  of  the  leaves. 

Under  the  name  of  digUaliM\  there  have  long  been  in  commerce  two  disdnct  suIk 

*  A  portion  of  the  Shakers'  digitalis,  purchased  in  the  market,  with  parcels  from  England  and 
Germany,  being  ehemioally  examined  by  Dr.  8.  P.  Duffield.  of  Detroit,  with  the  Tiew  of  determining 
tiie  relatire  powers  of  the  soTeral  varieties  as  measured  by  their  yield  of  digitalin,  was  found  superior 
to  tbe  others,  the  English  giving  63*60  grains  to  the  pound,  the  German  56*50  grains,  and  the 
AmerSoaa  65*01  grains.  {A.  J  P.,  1860,  p.  57.) 

f  French  digitalin  may  be  prepared  aooording  to  the  following  process,  which  was  formerly 
reeom mended  by  tbe  British  Pharmacopoeia : 

''Take  of  DigitaEs  Lea^  in  coarse  powder, /oriy  oune—  [ayoirdnpois]  j  Rectified  Spirit,  Distilled 
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Btances  obtained  from  digitalis,  both  of  them  of  the  oataie  of  extracts  rather  than 
of  organic  principles.  The  French  digitalin  was  that  originally  prepared  by  Homolle. 
It  is  a  whitish  powder,  of  a  neutral  reaction,  soluble  in  2000  parts  of  cold  and  in 
1000  parts  of  hot  water.  It  is  this  digitalin  which  was  formeriy  recognised  by  the 
U.  S.  and  Br.  Pharmacopoeias.  The  so-called  Grerman  digitalin  is  distinguished 
from  the  French  by  being,  in  great  part  or  entirely,  freely  soluble  in  water. 

In  1871,  M.  Nativelle  received  from  the  French  Academy  the  prize  of  Orfila  for 
the  discovery  of  the  active  principle  of  digitalis,  which  he  had  obtained  in  fine 
crystals.  The  method  of  preparation,  as  finally  improved  and  modified  by  himself 
and  published  in  the  Joum,  de  Pharm.,  zz.  1874,  p.  81,  and  a  process  which  has 
the  advantage  of  being  far  shorter  and  more  readily  carried  out,  devised  by  M. 
Tanret  (Ibid,  Oct.  1875),  wiU  be  found  on  p.  1143,  14th  ed.,  U.  S.  Dispetk- 
satory. 

Orystamzed  digitalin  occurs  in  granular  radiating  masses  of  acicular  crystals,  or 
in  briliiant  acicular  crystals.  The  characteristic  reactions  of  it  are  stated  by  Tanret 
to  be,  the  yellowish  green  color  which  it  strikes  with  hydrochloric  acid ;  the  brown 
or  rose  color,  according  to  the  amount  of  digitalin,  developed  by  concentrated  sul- 
phuric acid ;  and  the  violet  color,  which  is  produced  in  its  solution  in  dilute  sul- 
phuric acid  when  a  drop  of  brumine-water  or,  better  still,  some  of  the  vapor  of 
bromine  is  added.  According  to  Nativelle,  it  is  insoluble  in  water,  very  soluble  in 
chloroform,  soluble  in  12  parts  of  cold  and  in  6  parts  of  boiling  alcohol  of  90  per 
cent.  When  heated  to  lOO""  C.  (212°  F.),  it  softens  and  becomes  elastic;  heated 
on  platinum  foil,  it  fuses  without  coloring,  and  evaporates  in  white  vapor.  Solution 
of  chloral  dissolves  it  readily.  Hydrochloric  acid  dissolves  it  with  emerald-green 
color ;  sulphuric  acid  with  green  color,  changing  to  clear  red  on  treatment  with 
bromine,  but  turning  green  again  on  addition  of  water.  According  to  Fluckiger,  it 
is  also  dissolved  by  warm  concentrated  phosphoric  acid  with  intensely  green  color. 
The  formula  of  Nativelle's  digitalin  is  GJ^J^^*  Nativelle*s  digitalin  appears  to  be 
a  glucoside,  as  diluted  sulphuric  acid  decomposes  it  with  the  formation  of  digitaUretin 
and  glucose.  According  to  Ch.  Blaquart  (L*  Union  Pharmaceutiquey  Nov.  1872), 
ten  per  cent,  of  it  can  readily  be  obtained  from  the  crude  drug.  Besides  digitalin, 
M.  Nativelle  obtamed  a  crystallisable  but  inert  substance,  to  which  he  gave  the  name 
of  digitin. 

The  relation  of  Nativelle's  crystallized  di^talin  to  digitalis  and  the  amorphous 
digitalin  has  given  rise  to  considerable  controversy.  The  French  commission  affirmed 
chat  it  acted  similarly  to  digitalin,  but  was  much  stronger.  M.  Gubler,  H.  Yulpian, 
and  M.  Blaquart  have  separately  arrived  at  a  dififerent  result  from  this;  they  found 

Water,  Aoetio  Aoid,  Parified  Animal  Charcoal,  Solation  of  Ammonia,  Tannic  Acid,  Oxide  of  Lead 
in  fine  powder,  Pure  Ether,  of  each,  a  •uffi.cieney.  Digest  the  Digitalis  with  a  gallon  [rmperial 
measare]  of  the  Spirit  for  twenty -four  hours  at  a  temperature  of  120® ;  then  pat  them  into  a  pcr- 
oolator,  and,  when  the  tincture  has  ceased  to  drop,  pour  a  gallon  [Imp.  meas.1  of  Spirit  on  the  con- 
tents of  the  percolator,  and  allow  it  slowly  to  percolate  through.  Distil  off  the  greater  part  of  the 
Spirit  from  tne  tincture,  and  evaporate  the  remainder  over  a  water-lmth  until  the  whole  of  the  alee- 
hoi  has  been  dissipated.  Mix  the  residual  extract  with  five  [fluidlounoes  of  Distilled  Water  to 
which  half  an  ounce  [avoird.]  of  Acetic  Acid  has  been  previously  added,  and  digest  the  solntloB 
thus  formed  with  a  Quarter  of  an  ounce  of  Purified  Animal  Charcoal;  then  filter,  and  dilute  the 
filtrate  with  Distillea  Water  until  it  measures  a  pint  [Imp.  meas.].  Add  Solation  of  Amnenia 
nearly  to  neutralisation,  and  afterwards  add  one  hundred  aud  sixty  grains  of  Tannic  Aeid  disedved 
in  three  [fluid]ounces  of  Distilled  Water.  Wash  the  precipitate  that  will  be  formed  with  a  little 
Distilled  Water;  mix  it  with  a  small  quantity  of  the  Spirit  and  a  quarter  of  an  ounce  of  the  Oxide 
of  Lead,  and  rub  them  together  in  a  mortar.  Place  the  mixture  in  a  flask,  and  add  to  it  four 
[fluidjounces  of  the  Spirit;  raise  the  temperature  to  160°,  and  keep  it  at  this  heat  for  about  an 
hour.  Then  add  a  quarter  of  an  ounce  of  Purified  Animal  Charcoal ;  put  it  on  a  filter,  and  from 
the  filtrate  carefully  drive  oif  the  Spirit  by  the  heat  of  a  water-bath.  Lastly,  wash  Uie  residue  re- 
peatedly with  Pure  Ether."  According  to  the  method  of  Wall  (Husemaan,  Di«  P/lannetutofe^  p. 
900),  German  digitalin  is  prepared  by  extracting  under  pressure  one  part  of  digitalis  with  eight 
parts  of  alcohol,  evaporating,  digesting  the  residue  with  successive  portions  of  water  so  long  as 
they  acquire  a  bitter  taste,  uniting  the  liauids,  and  treating  them  with  litharge  and  acetate  of  lead 
nntil  a  portion  filtered  for  testing  is  no  longer  precipitated  by  acetate  of  lei^  Sulpbarie  aeid  is 
added  to  the  filtrate  to  precipitate  the  lead,  and,  afler  filtration,  neutralised  with  ammonia,  aad  the 
liquid  precipitated  by  tannic  acid.  The  precipitate,  having  been  well  washed  and  pressed,  is  rubbed 
up  with  freshly  precipitated  oxide  if  lead,  tne  mass  boiled  with  alcohol,  and,  after  the  lead  has 
been  separated  by  precipitation  witk  sulphuric  acid,  and  most  of  the  alcohol  distilled  o£^  the  residoe 
is  allowed  to  slowly  evaporate,  the  ci  ide  digitalin  being  left  behind. 
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tbe  CTTBtanixed  digltaliD  do  fltroDger — Bometimes  even  weaker — tbaD  tbe  amorpbotn 
French  preparation.  HoweTer  this  may  be,  it  is  plain  that  Nativelle's  digitalin 
cannot  be  the  sole  or  even  the  chief  principle  of  digitalis,  since  he  fonnd  it  in  the 
residae  left  as  exhausted  and  inert  in  the  preparation  of  French  digitalin.  Farther, 
there  is  abundant  proof  that  the  French  digitalin  is  a  powerful  preparation,  and,  if 
it  contain  no  crystalliied  digitalin,  the  latter  is  not  the  sole  or  even  the  chief  active 
principle  of  digitalis.  Dr.  Boucher  (2>«  Mandesj  Juillet,  1872)  affirms  that  Nati- 
Tclle's  digitalin  is  a  complex  body,  and  O.  Schmiedeberg  {Archiv  fUr  Exper,  Po- 
tkolo^e  und  Phannak,f  Bd.  iii.  p.  19 ;  P,  J.  TV.,  1875,  p.  741)  confirms  this.  The 
latter  author  has  examined  the  constitution  of  digitalis  very  carefully,  and  found  that 
there  are  four  principles  in  it :  dujfitonin,  C^H^O,, ,  a  substance  allied  to  saponin, 
which  constitutes  the  bulk  of  the  German  or  soluble  digitalin ;  digitoMn^  (G,H,0,)x, 
which  constitutes  the  greater  part  of  the  French  or  soluble  digitalin ;  digitalein ; 
and  digitaxm^  the  most  active  of  all  the  substances.  These  principles  readily  break 
up  into  a  number  of  derivatives ;  hence  the  various  principles  which  have  been  ob- 
tained from  digitalis  bv  investigators. 

According  to  Schmiedeberg  (Joe,  ct)f.),  the  digitalin  of  Nativdle  is  a  mixture  of 
dieitalin  with  digitoxin,  a  second  base.  The  pure  digitally  according  to  Schmie- 
deberg, forms  soft,  colorless,  uncrrstallisable  granules.  These  are  easily  soluble  in 
alcohol,  slightlv  so  in  ether  or  chloroform,  and  almost  insoluble  in  water.  It  is  a 
glucoside,  yielding  glucose  and  digitaliretin. 

For  the  extraction  of  digitoxin  Schmiedeberg  precipitates  the  extract  obtained 
with  the  50  per  cent,  alcohol  by  the  aid  of  lead  acetate,  evaporates  the  filtrate,  and, 
washing  the  separated  residue  with  weak  soda  solution,  dries  it  and  extracts  with 
chloroform. 

Some  vellowish  matter  is  removed  with  beniin,  and  the  crude  digitoxin  purified 
by  crystailiiation  fh)m  warm  alcohol  of  80  per  cent.,  adding  a  little  charcoal.  The 
yellowish  eiystals  so  obtained  must  be  washed  with  cari)onate  of  soda,  ether,  or 
benrin,  and  then  recrystallised  from  warm  absolute  alcohol  containing  a  little  chlo- 
roform. The  formula  of  digitoxin,  according  to  Schmiedeberg,  is  G^B^^  It  is 
not  a  glucoside,  but  in  alcoholic  solution  it  is  decomposed  by  dilute  acids,  and  then 
affords  foxrrenh,  an  uncrystallisable  substance,  which  may  easily  be  separated  on 
account  of  its  ready  solubility  in  ether ;  it  appears  to  be  produced  also  if  digitoxin 
is  maintained  for  some  time  in  the  state  of  fusion  at  about  240^  C.  (464^  F.).  *'  Toxi- 
resin  proved  to  be  a  very  powerful  poison,  acting  energetically  upon  the  heart  and 
muscles  of  firogs.  The  very  specific  action  of  foxglove  is  due  not  exclusively,  how- 
ever, to  digitoxin.** 

The  above  r^um4  of  our  present  knowledge  clearly  shows  that  the  chemistry  of 
digitalis  cannot  be  considered  as  settled ;  but  it  also  clearly  shows  that  no  digitalin 
represents  digitalis.  Moreover,  the  digitalin  *  of  commerce  varies  almost  indefinitely, 
md  we  do  not  think  it  ought  to  be  used  at  all  in  practical  medicine. 

Medical  Properties  and  Uses.  Experiments  upon  the  lower  animals,  confirmed 
by  clinical  observation,  have  shown  that  digitalis  acts  primarily  and  with  most  force 
upon  the  circulation,  producing  a  mat  rise  in  the  arterial  pressure,  followed,  in  poison- 
ing, by  a  no  less  marked  fall,  which,  however,  does  not  take  place  at  all  afler  moderate 
doses.  The  increased  blood  force  is  partly  due  to  increased  cardiac  action  and  partly 
to  vaso-motor  spasm.  Upon  the  heart,  digitalis  acts  by  stimulating  the  peripheral  ends 
of  the  inhibitory  nerves  and  also  the  cardiac  muscle.  By  the  first  influence  it  pro- 
duces prolongation  of  the  diastole;  by  the  second,  an  increased  putting  forth  of 
power  in  the  systole.  The  work  done  by  the  heart  under  the  influence  of  the  drug 
18  much  beyond  normal.  After  a  toxic  dose  the  systolic  irritation  overbalances  the 
diastolic  stimulation,  and  the  pulse  becomes  dichrotic,  because  the  diastole  is  inter- 
rupted by  an  abortive  systole.  Finally,  the  apex  of  the  heart  never  dilates,  diastole 
is  continually  interrupted  by  systolic  contractions,  and  the  aortic  system  remains 

•  According  to  B.  Merok,  ther«  occur  in  oommeroe:  German  digitalin,  oompoiod  of  digitalein 
with  Mme  digitonin  and  digitalin ;  lolablc  in  wator  and  alcobol ;  NativtlU't  eryBtallixed  digitalin, 
eoBsistinK  chiefly  of  digitoxin ;  HomoUe'§  anu>rpkau9  digitalin,  or  digitalin  of  the  French  ud  Bel- 
Siam  Pharmaoopceias,  nearly  inaoloble  in  water,  consisting  of  digitalin  with  some  digitoxin  j  Merck'a 
ir^talliMtd  digitalin,  composed  of  d.gitinj  digitoxin,  occurring  in  concentrically  grouped  needles 
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empty,  because  the  left  ventriole  never  lelazes  saffieiestlj  to  leorive  blood.  The 
final  oessation  of  the  heart's  action  is  not  due  to  paralysis,  but  to  spasm,  the  heart 
ceasing  not  in  diastole  but  in  sjrstole. 

This  r^sum^  of  our  knowledge  of  the  phvsiological  action  clearly  shadows  forth 
the  proper  use  of  the  drug.  It  Is  indicated  when  the  heart  is  weak,  not  absolutely, 
but  relatively  weak,  or,  in  other  words,  when  the  work  required  of  the  heart  is  greater 
than  its  power.  When  digitalis  is  administered  in  ordinary  doses,  it  produces  at 
first  no  distinct  efiect ;  but  if  the  dose  be  repeated,  after  a  time  the  pulse  becomes 
less  frequent.  The  pauses  between  the  beats  are  longer  than  before,  and  the  indi- 
vidual beat  is  longer,  fuller,  and  stronger,  indicating  that  the  heart  is  acdng  with 
more  force  than  normal.  When  the  reduction  of  the  pulse-rate  has  commenced,  it 
is  apt  to  continue  for  some  days,  and  even  to  increase  for  a  time,  although  the  use  of 
the  remedy  be  intermitted,  slowness  and  permanency  of  action  being  characteristic  of 
digitalis.  In  some  cases,  gastric  disturbance,  and  even  nausea,  vomiting,  and  diarrhcos, 
are  produced  by  therapeutic  doses  of  the  drug.  If  sufficient  of  the  remedy  has  been 
taken  into  the  system,  the  pulse  may  fall  to  35  or  40  a  minute,  still  preserving  the 
peculiarity  of  a  distinctly  dichrotic  beat.  Now,  a  very  peculiar  phenomenon  may 
often  be  witnessed.  Whilst  the  patient  is  quiet  in  the  horisontal  position  the  pube 
is  very  slow  and  strong,  but  when  he  rises  to  his  feet  it  becomes  at  once  rapid,  i^ 
regular,  small,  and  feeble,  and  even  hobbling. 

During  the  milder  operation  of  digitalis  there  may  be  some  sense  of  cerebral 
disturbance,  brow-tightness,  and  even  a  confurion  of  thought  and  giddiness.  After 
toxic  doses  the  symptoms  are  severe ;  a  feeble,  scarcely  perceptible  pulse«  nausea  and 
vomiting,  stupor  or  delirium,  cold  sweats,  extreme  prostration  of  strength,  hiccough, 
convulsions,  and  syncope  have  in  several  cases  preceded  the  fatal  issue. 

The  dilated  heart  is  of  course  a  weak  heart,  and  simple  cardiac  dilatation  is  one  of 
the  strongest  indications  for  the  use  of  digitalis,  whilst  cardiac  hypertrophy  is  a 
contraindication.  It  must  not  be  forgotten,  however,  that  in  valvular  disease  of  the 
heart,  the  heart,  although  stronger  than  normal,  may  be  rdativel^  weak,  because  the 
leakage  at  the  diseased  valve  requires  more  power  to  overcome  its  effect  than  even 
the  increased  strength  of  the  <»rdiac  muscle  is  able  for.  Hypertrophy  exists,  but 
is  not  sufficient  to  be  compensatory.  In  all  forms  of  valvular  lesion,  when  the 
hypertrophy  is  not  compensatory,  digitalis  is  very  usefiiL  It  is  also  to  be  employed 
(hypodennically)  in  sudden  cardiac  exhaustion  from  any  cause. 

Dropsy  is  very  frequently  the  result  of  a  general  venous  repletion,  which  also  in- 
terferes  with  the  function  of  the  kidneys.  Under  these  circumstances  digitalis  is 
a  favorite  remedy,  and  also  acts  as  a  decided  diuretic.  In  these  cases  the  result  is 
in  greater  or  less  part  due  to  the  improvement  of  the  circulation ;  but  the  drug  has 
some  tendency,  even  in  health,  to  provoke  diuresis.  It  is  espeoially  when  it  fiuls  to 
do  this  that  the  so-called  cumulative  action  is  apt  to  be  witnessed.  After  giving  the 
drug  for  a  long  time  without  apparent  effect,  suddenly  symptoms  so  severe  as  to  be 
toxic  are  manifested.  In  aneurism,  or  when  from  any  reason  the  coats  of  the  vcssd^ 
are  thin  or  fhigile,  digitalis  is  contraindicated.  We  have  seen  a  dilated  aorta  ruptured 
by  the  powerful  blood-current  produced  by  the  drug. 

Externally  applied,  digitalis  sometimes  acts  speedily  and  powerfullv  as  a  diuretiOy 
and  has  proved  useful  in  dropsy.  For  this  purpose  the  fresh  leaves  braised,  or  the 
dried  leaves  made  into  a  poultice,  or  flannels  wet  with  the  tincture,  may  be  applied 
to  the  abdomen  and  on  the  inside  of  the  thighs.  Oh.  Hoffman  has  shown  by  ex- 
periments on  himself  that  the  active  matter  of  dtgi  rails  is  capable  of  bdng  absorbed 
through  the  skin,  and  that  its  effects  on  the  systoin  may  be  obtained  by  means  of 
baths.*  A  case  is  recorded  in  which  a  cataplasm  of  the  leaves  applied  to  the  ab- 
domen for  the  relief  of  obstinate  and  dangerous  suppression  of  urine,  and  repeated 
in  six  hours,  brought  on  excessive  diuresis,  with  a  discharge  amounting  to  probably 


•  M.  Hoffman,  daring  9,  period  of  44  days,  took  16  batbs  prepared  with  SOO  litres  of  water 
250  grammes  of  digitalis  leaves.  After  the  third  hath  he  began  to  feel  the  effeett  of  the  medieioe; 
namely  a  peeuliar  uneasiness,  and  a  reduction  of  the  pnlse  4  or  6  pulsations  per  minote;  and  thb 
condition  persisted  several  hoars.  At  the  eighth  bath  the  nneasinesa  was  increased,  and  the  pnlse 
decreased  from  68  to  51.  After  the  sixteenth  bath,  the  pnlse  fell  to  4S.  (jQum,  tU  PAorw,  ei  <lt 
Chim.,  JuUlet^  1867,  p.  87.) 
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8  galloiis  in  less  than  24  hooiB,  prodamng  fatal  ezhauBtioo.  (^Med.  Times  and  Gaz.^ 
Jan.  1868,  p.  86.) 

Details  is  adorinistered  in  aabsCaaoe.  The  4oae  of  the  powder  is  one  grain 
(0*065  Ghn.),  repeated  twice  or  three  times  a  day,  and  giadoally  increased  till  some 
effect  b  produced  upon  the  head,  stonaeh,  pulse,  or  kidneys,  when  it  should  be 
omitted  or  rednced.  The  infusion  and  tincture  are  officinal  preparations  often  re- 
sorted to.  (See  Ir^usmn  DiffUaUs  and  Tmctura  DigUalk.)  The  extract  has  also 
been  employed ;  and  Orfihi  found  it,  whether  prepared  with  water  or  with  alcohol, 
move  poweiful  tiian  the  powder.  Bnormous  doses  of  this  medicine  have  been  given 
with  asserted  impunity ;  and,  when  they  occasion  full  vomiting,  it  is  possible  that 
they  may  sometimes  prove  harmless ;  but,  when  the  alarming  effects  sometimes  ex- 
perienced from  comparatively  moderate  doses  are  considered,  the  practice  must  be 
condemned  as  exceedingly  haiardous. 

Digitalin  has  been  used  internally,  but,  for  reasons  asrigned  on  p.  541,  b  a  veiy 
ineligible  prepantion,  and  is  of  uncertain  strength.  The  dose  to  begin  with  should 
not  exceed  tlM  fiftieth  or  sixtieth  of  a  grain  (O'Soi  Onu),  and  should  not  be  carried 
beyond  the  twelfth  (0*005  Qm.).  It  is  much  administered  in  the  form  of  granules, 
made  by  saturating  small  globules  of  sugar  with  an  alcoholic  solution  of  digitalin. 
The  granules  of  Homolle,  which  are  oommooly  used  in  Europe,  each  contain  a 
miUigramme,  or  about  the  seventieth  of  a  grain ;  equivalent,  on  the  average,  to  per- 
haps a  grain  and  a  half  of  digitalis  of  medium  strength.  One  of  these  globules  may 
be  given  as  a  commencing  dose.  Forty  of  them  taken  with  a  view  to  suicide,  though 
followed  by  copious  vomiting,  so  that  most  of  the  poison  was  probably  discharged, 
produced  the  most  alarming  prostration,  with  a  pube,  weak,  46  to  48  in  a  minute, 
intermittent,  and  sometimes  scarcely  perceptible.  The  patient,  however,  ultimately 
recovered,  (ilftn.  dt  Thirap.,  1858,  p.  103.) 

Of.  Prep.  Abstractnm  Digitalb ;  Extraotum  Digitalb ;  Extractum  Digitalb  Flu- 
idnm ;  In^snm  Digitdb ;  Tinctura  Digitalb. 

Off.  Fr^.  Br.  Infnsum  Digitalb ;  Tinctura  Digitalis. 

DULCAMABA.  U.B.    Duloamara.    IBUtemoed.'] 

"  The  young  branches  of  Solanum  Dulcamara.  Linn^.  (^Nat.  Ord,  S<danace8B.)" 
U.S. 

Stipttes  Buloaraane,  PM,;  Tfg«8  de  Donee'-un^re  (de  Kevrelle  grimpante),  Boace-amdre,  Fr,; 
Bitterattss,  Blttenttss-Stengel,  Alpnnk«ii,  O.:  Dnleamam,  /<.,  8p. 

Gen.  Ch.  CoroUa  wbeeUhaped.  ArUhen  somewhat  coalescing,  opening  by  two 
pores  at  the  apex.     Berry  two-celled.  WtUd. 

Thb  genus  includes  numerous  species,  of  which  several  have  been  used  in  medi- 
dne.  BesidoB  &  Ihdccmiaraj  which  b  the  only  officinal  species,  a  few  others  merit 
notice.  1.  Solanvm  ni^nim,  the  common  garden  or  black  mghtihadey  b  an  annual 
pbnt  from  one  to  two  feet  high,  with  an  unarmed  herbaceous  stem,  ovate,  angular- 
dentate  leaves,  and  white  or  pale  violet  flowers,  arranged  in  pedunded  nodding  umbel- 
like racemes,  and  followed  by  clusters  of  spherical  bbok  berries,  about  the  sbe  of 
peas.  There  are  numerous  varieties  of  thb  species,  one  of  which  b  a  native  of  the 
United  States.  The  leaves  are  the  part  employed.  They  are  said  to  produce  diapho- 
resisy  sometimes  diuresb  and  moderate  purging,  and  in  large  doses  nausea  and  giddi- 
ness. As  a  medicine  thev  have  been  used  in  cancerous,  scroftilous,  and  scorbutic 
diseases,  and  other  painful  ulcerous  affioctions,  being  given  internally,  and  applied  at 
the  same  time  to  the  parts  affected  in  the  form  of  poultice,  ointment,  or  decoction. 
A  grain  of  the  dried  leaves  n^y  be  given  every  night,  and  gradually  increased  to  ten 
or  twelve  grains,  or  till  some  sensible  effect  b  experienced.  The  medicine,  however, 
b  scarcely  used  at  present.  By  some  persons  the  poisonous  properties  ascribed  to 
the  common  nightshade  aie  doubted.  M.  Dunal,  of  Montpellier,  states,  as  the  result 
of  nnmeroos  experiments,  that  the  berries  are  not  poisonous  to  man  or  the  inferior 
animab ;  and  the  leaves  are  said  to  be  consumed  in  large  quantities  in  the  Isles  of 
Vranee  and  Bourbon  as  food|  having  been  previously  boiled  in  water.    In  the  latter 
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earn,  the  active  prindple  of  tlie  plant  moat  hare  been  extracted  b;  deeociioD. 
2.  The  leaves,  italka,  and  unripe  berries  of  Solanvm  ivherotum,  or  the  commom 
potato,  are  asserted  to  be  narootio ;  and  an  extract  prepued 
from  the  leaves  has  been  emplojod  in  oougfa  and  spttsmodie 
affections,  in  which  it  is  said  to  aot  like  opium.  (^Geigtr.} 
Sr.  Latham,  of  London,  roand  the  extract  to  produce  favor- 
able efiects  in  protracted  cough,  chronic  rheumatism,  angina 
pectoris,  cancer  of  the  nienis,  etc.  On  the  other  hand.  Dr. 
Worsham,  of  Philadelphia,  found  the  extract,  in  the  quan- 
titj  of  nearl;  one  hundred  grains,  to  cause  no  seonble  eSbcL 
(PkUa.  Joum.  of  the  Med.  imd  Fhyt.  Seieaoe;  vi.  22.)  Wo 
ean  reooDoile  these  oppoeite  statements  only  upon  the  suppo- 
sition that  the  properties  of  the  plant  varv  vith  the  aeaaon, 
or  with  the  place  and  dronmatanoee  of  culture.  Dr.  Jnlios 
Otto  found  tolanwe  in  the  germs  of  the  potato.  He  was  in- 
duced to  make  the  investigation  hj  (^laerving  that  cattle  wen 
destroyed  by  feeding  on  the  reeidDe  of  germinating  potatoes, 
used  for  the  manufacture  of  brandy.  A  case  of  death  in  a 
girl  of  fourteen,  from  eating  the  unripe  fruit  of  the  potato,  is 
recoided  in  the  Britiih  Med.  Joum.  for  Sept,  3,  1869.  Tha 
prominent  symptoms  were  partial  stupor,  speeohlennesB,  jacti- 
tation, harried  breathing,  lividness  of  Uie  skin,  oold  Bweata, 
very  fi^uent  and  feeble  pulse,  and  a  oonstant  spitting  through 
the  dosM  teeth  of  viscid  frothy  phlegm.  DoUh  ocoorred  oa 
the  second  day.  C.  Haaf  has  found  the  same  alkaloid  in  old 
potatoes  fhicn  had  b^un  to  germinate,  in  tha  proportion  of 
0-16  in  500  parts;  and  in  very  young  potatoes,  deprived  of 
tbeir  coating,  predsely  the  same  quantity.  Fully  ripe  pot^ 
toes,  which  had  not  b^nn  to  sprout,  gave  a  negative  lesult 
(Neuet  Repert.  fUr  Pharm.,  1864,  p.  fifiS.)  3.  The  well- 
known  tomato,  80  much  used  as  a  vegetable  at  the  table,  and 
■0  Bdrantsgeona  through  its  nutritive,  laxative,  and  antiscor- 
bntio  properties,  is  tha  fruit  of  a  species  of  Solannm,  denomi- 
nated 5.  lyccrperticum.  The  joioe  of  the  fruit  is  free  from 
solanine,  bnt  contains  several  acids.  Mr.  T.  D.  McElhenia 
^  demonstrated  the  presenoe  of  dtric,  malio,  and  oxalic  adds. 
(See  A.  J.  P.,  1872,  p.  198.)  The  seeds  probably  ooutda 
ute  alkaloid,  as  their  alcoholic  extract  has  a  bitter,  pungent 
taste.  (See  A.  J.  P.,  xxxiv.  KIS.)  Solanine  has  been  ob- 
tained from  the  leaves  and  herbaceous  part  of  the  plant  gen- 
erally, by  Mr.  Geo.  W.  Kennedy.  (P.  J.  TV.,  18T3,  p.  6060 
<  An  infusion  of  the  leaves  is  strongly  recommended  by  H. 
Stanislans  Martin  as  a  diuretic.  (^Am.  J.  of  Med.  Sd.,  1873, 
p.  246.)  4.  Several  instances  of  poisoning  are  on  leeord 
from  the  fVuit  of  iS^.  pteudocaptuiwn,  or  Jentaalem  tJkerry, 
which,  from  its  resemblance  to  the  common  obeny,  is  liable 
to  be  eaten  by  children,  ft.  In  the  Edin.  Med.  Jomnt. 
(1867,  p.  398)  several  cases  are  reotmled  by  Dr.  Maaoen, 
of  Jamaica,  W.  I.,  of  poisoning  by  the  aunHn6er  berriit,  </ 
which  one  proved  flttal,  and  sev^  others  noovuni,  probaUy 
in  consequence  of  the  early  evaouadon  of  the  stotnaeh  by  a 
BkObd  at  BananmL  r  iimBtard  emetic.  The  symptoms  recorded  were  auxions  eoun- 
lb^iuTniTi!ir.<incto;i!  tenauoe,  dilated  pupil,  cold  skin,  aod  difficult  articulation. 
Z^i  f?b!^^st^bM°  The  fatal  case  was  not  seen  by  Dr.  Mauuera  till  after  death. 
«>i.  Xhe  susamber  berries  are  the  fhiit  of  a  specjes  of  Solanum, 

denominated  by  Lunuan,  in  his  "  Hortus  Jamaioeneis,"  S.  haccifena^  of  whiek 
tliere  are  two  varieties,  one  relatively  innocent,  as  iia  fruit  is  habitually  used  by  the 
natives,  the  other  poisonous,  as  would  be  inferred  firom  the  cam  here  notioed.     6. 
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The  Solanum  panicukUumy  called  jervheba  in  Brazil,  U  said  Co  be  largely  used  in 
Sooth  America,  in  affections  of  the  liver  and  spleen,  catarrh  of  the  bladder,  ansBmia, 
and  amenorrhoea.  The  leaves,  fruit,  and  root  are  employed,  externally  in  the  form 
of  a  plaster,  internally  in  the  form  of  syrup,  wine,  and  extract.  (^London  Lancet^ 
1866,  p.  158.) 

Solanum  Dulcamara.  Willd.  Sp.  Plant  i.  1028 ;  Woodv.  Med.  Bot.  p.  237,  t. 
84 ;  Bigelow,  Am,  Med,  Bot,  \,  169.  The  bUtermveet  or  tooody  nightshade  is  a  climb- 
ing shrub,  with  a  slender,  roundish,  branching,  woody  stem,  which,  in  favorable 
situations,  rises  six  or  eight  feet  in  height.  The  leaves  are  alternate,  petiolate,  ovate, 
pointed,  veined,  sofl,  smooth,  and  of  a  dull  green  color.  Many  near  the  top  of  the 
stem  are  furnished  with  lateral  projections  at  their  base,  giving  them  a  hastate  form. 
Some  have  the  projection  only  on  one  side.  Most  of  them  are  quite  entire,  some 
cordate  at  the  base.  The  flowers  are  disposed  in  elegant  clusters,  somewhat  analo- 
gous to  cymes,  and  standing  opposite  to  the  leaves.  The  calyx  is  very  small,  purplish, 
and  divided  into  five  blunt,  persistent  segments.  The  corolla  is  wheel-shaped,  with 
five  pointed,  reflected  segments,  which  are  of  a  violet  blue  color,  with  a  darker 
purple  vein  running  longitudinally  through  their  centre,  and  two  shining  greenish 
spots  at  the  base  of  each.  The  filaments  are  very  short,  and  support  large,  erect, 
lemon-yellow  anthers,  which  cohere  in  the  form  of  a  cone  around  the  style.  The 
berries  are  of  an  oval  shape  and  a  bright  scarlet  color,  and  continue  to  hang  in  beau- 
tiful bunches  after  the  leaves  have  fallen. 

This  plant  is  common  to  Europe  and  North  America.  In  the  United  States  it 
extends  from  New  England  to  Ohio,  and  is  in  bloom  from  June  to  August.  The 
root  and  stalk  have  medicinal  properties,  though  the  latter  only  is  officinal.  A  case, 
however,  of  death  caused  by  the  use  of  the  berries  by  a  child  has  been  recorded.  (See 
P,  J.  TV.,  1861,  p.  436.)  Bittersweet  should  be  gathered  in  autumn,  after  the  fall 
of  the  leaf;  and  the  extreme  twigs  should  be  selected.  That  grown  in  high  and 
dry  situations  is  said  to  be  the  best. 

The  dried  twigs,  as  brought  to  the  shops,  are  of  various  lengths,  cylindrical,  about 
as  thick  as  a  goose-quill,  externally  wrinkled,  and  of  a  grayish  ash  color,  consisting 
of  a  thin  bark,  an  interior  ligneous  portion,  and  a  centnd  pith.  They  are  inodorous, 
though  the  stalk  in  the  recent  state  emits,  when  bruised,  a  peculiar,  rather  nauseous 
smell.  Their  taste,  which  is  at  first  bitter  and  afterwards  sweetish,  has  given  origin 
to  the  name  of  the  plant.  "  About  a  quarter  of  an  inch  (6  mm.)  or  less,  thick,  cy- 
lindrical, somewhat  angular,  longitudinally  striate,  more  or  less  warty,  usually  hollow 
in  the  centre,  cut  into  short  sections.  The  thin  bark  is  externally  pale  greenbh,  or 
light  greenish  brown,  marked  with  alternate  leaf-scars,  and  internally  green ;  the 
greenish  or  yellowish  wood  forms  one  or  two  concentric  rings.  Odor  slight ;  taste 
bitter,  aflerwards  sweet."  U.  S.  Boiling  water  extracts  all  their  virtues.  These 
are  supposed  to  depend,  at  least  in  part,  upon  an  alkaloid  called  solanine  or  solantaj 
which  was  originally  discovered  by  M.  Desfosses,  of  Besan^on,  in  the  berries  of  Sola- 
ntrni  nigrum,  and  has  subsequently  been  found  in  the  stalks,  leaves,  and  berries  of 
S.  Dulcamara  and  S.  tuberosum,*  Winckler  (1841)  first  observed  that  the  alkaloid 
of  dulcamara  stems  can  be  obtained  only  in  an  amorphous  state,  and  that  it  behaves 
to  platinic  and  mercuric  chlorides  differently  from  the  solanine  of  potatoes.  Moi- 
tessier  (1856)  confirmed  this  observation,  and  obtained  only  amorphous  salts  of  the 
Bolanine  of  bittersweet     Zwenger  and  Kind  on  the  one  hand,  and  0.  Qmelin  on  the 

*  Solftnine  is  most  conveniently  obtained  from  the  tproiiti  of  the  oommon  potato.  The  following 
if  Wackenroder's  process  for  extracting  it.  The  sproats,  collected  in  the  beginning  of  Jane,  and 
prened  down  in  a  suitable  veesel  bj  means  of  peboles,  are  macerated  for  twelve  or  eighteen  hoars 
in  water  enough  to  cover  them,  previously  aoidnlated  with  sulphuric  acid,  so  as  to  have  a  etronglf 
aeid  reaction  daring  the  maceration.  They  are  then  expreised  by  the  hand ;  and  the  liquor,  with 
the  addition  of  fresh  portions  of  sulphuric  acid,  is  added  twice  successively,  as  at  first,  to  £resh 
portions  of  sprouts,  and  in  like  manner  separated  by  expression.  After  standing  for  some  days 
It  is  filtered  and  treated  with  powdered  hydrate  of  Ihne  in  slight  excess.  The  precipitate  which 
forms  is  separated  by  straining,  dried  in  a  warm  air,  and  boiled  several  times  with  alcohol.  The 
alcoholie  solution,  having  been  filtered  while  hot,  will,  upon  cooling,  deposit  the  solanine  in  flooen- 
lent  crystals.  An  additional  quantity  of  the  alkaloid  may  be  obtained  by  evaporating  the  mother^ 
Kquor  to  one-quarter,  and  then  allowing  it  to  cool.  The  whole  residuary  liquor  will  assume  a  ge1at« 
inons  ooosistenee,  and,  upon  being  dried,  will  leave  the  solanine  in  the  form  of  a  traasluoent, 
bofny,  aanorphons  mass.  {Pharm,  (Jentralb,,  1843,  p.  174.) 
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other  (1859  aod  1858),  found  that  solaoine,  C^H^NO,,  (or  C„H„N0,5,  according  to 
Hilger,  18T9),  is  a  compound  of  sugar  and  a  peculiar  crystallizable  alkaloid,  wolani' 
diney  Cj^H^NO.  The  latter,  under  the  influence  of  strong  hydrochloric  acid,  gives 
up  water,  and  is  converted  into  the  amorphous  and  basic  compound  tolanidne, 
Wittstein  (1852)  supposed  another  alkaloid,  dulcamarine,  to  be  present,  bat  Oeiss- 
ler  (1875)  showed  that  this  substance  was  a  glucoside,  and  not  an  alkaloid,  yielding 
on  decomposition  with  dilute  acids  dulcamaretin  and  sugar.  He  assigned  the  formula 
C^Hs^O^^to  dulcamarine,  and  C.«H^O«  to  dulcamaretin.  (Fliickiger,  Pharmaco^Of 
phia,  2a  ed.,  p.  451.)  Solantne  la  in  the  form  of  a  white  opaque  powder,  or  of 
delicate  acicular  crystals,  spmewhat  like  those  of  sulphate  of  quinine,  though  finer 
and  shorter.  It  is  inodorous,  of  a  bitter  taste,  fusible  at  a  little  above  100°  C.  (2 1 2^  F.), 
scarcely  soluble  in  water,  soluble  in  alcohol  and  ether,  and  capable  of  neutraliDD^ 
the  acids.  It  is  distinguished  by  the  deep  brown,  or  brownish  yellow  color  which 
iodine  imparts  to  its  solution,  and  by  its  reaction  with  sulphuric  acid,  which  becomes 
first  reddish  yellow,  then  purplish  violet,  then  brown,  and  lastly,  again  colorless, 
with  the  deposition  of  a  brown  powder.*  In  regard  to  the  physiological  aVstion  of 
solanine,  the  statements  of  the  earlier  and  later  observers  are  at  such  variance  that 
they  must  have  worked  with  different  substances.  J.  Otto  found  one  grain  sufli- 
cient  to  kill  a  rabbit  in  six  hours ;  whilst  Dr.  Oaignard  found  five  grains  insuffideat 
The  symptoms  produced  by  solanine  are  said  to  be  spasmodic  labored  respiration, 
dilatation  of  the  pupils,  intense  dyspncda,  convulsions,  paraplegia.  There  seems  to  be 
no  reason  for  believing  that  the  alkaloid  will  be  of  any  value  in  practical  medicine. 
(Consult  B,  <&  F,  Med.'Ch\r.  Rev.,  July,  1854,  Am.  ed.,  p.  189  ;  Arch,  Gin,  dt 
Mid.,  Mars,  1859,  p.  360 ;  Btdl.  Oin,  de  TMrap,,  Julv  15,  1887.)  Besides  sola- 
nine,  the  stalks  of  S^.  Dulcamara  contain,  according  to  rfaff,  a  pecuuar  principle  to 
which  he  gave  the  name  of  pvcroglycUm,  indicative  of  the  taste,  at  once  bittor  and 
sweet,  which  it  is  said  to  possess.  This  was  obtained  by  Blitz,  in  the  following  man- 
ner. The  watery  extract  was  treated  with  alcohol,  the  tincture  evaporated,  the  resi- 
due dissolved  in  water,  the  solution  precipitated  with  subacetate  of  lead,  the  excess 
of  this  salt  decomposed  by  sulphuretted  hydrogen,  the  liquor  then  evaporated  to  dry- 
ness, and  the  residue  treated  with  acetic  ether,  which  yielded  the  principle  in  small 
isolated  crystals  by  spontaneous  evaporation.  Pfaff  found  also  in  dulcamara  a  vegeto- 
animal  substance,  gummy  extractive,  gluten,  green  wax,  resin,  bensoic  add,  starch, 
lignin,  and  various  salts  of  lime. 

Medical  Properties  and  XTses.  Dulcamara  possesses  feeble  narcotic  properties, 
with  the  power  of  increasing  the  secretions,  particularly  those  of  the  kidneys  and 
skin.  We  have  observed,  in  several  instances,  when  the  system  was  under  its  influ- 
ence, a  dark  purplish  color  of  the  face  and  hands,  and  at  the  same  time  considerable 
languor  of  the  circulation.  Its  narcotic  effects  do  not  become  obvious  unless  when 
it  is  taken  in  large  quantities.  In  overdoses  it  produces  nausea,  vomiting,  faint- 
ness,  vertigo,  and  convulsive  muscular  movements.  A  case  is  recorded  in  Casper^s 
WochenMchrift,  in  which  a  man  took,  in  one  forenoon,  from  three  to  four  quarts  of  a 
decoction  made  from  a  peck  of  the  stalks,  and  was  attacked  with  pain  in  the  jointa, 
numbness  of  the  limbs,  dryness  of  the  mouth,  and  palsy  of  the  tongue,  with  con- 
sciousness unimpaired,  the  pulse  quiet,  but  smaJl  and  rather  hard,  and  the  skin  cod. 
The  symptoms  disappeared  under  the  use  of  stimulants.  {Lond,  Med.  Gaz,,  1850,  p. 
548.)  Dulcamara  has  been  recommended  in  various  diseases,  but  is  now  chiefly  em- 
ployed in  the  treatment  of  cutaneous  eruptions,  particulariy  those  of  a  scaly  diar- 
acter,  as  lepra,  psoriasis,  and  pityriasis.  In  these  complaints  it  is  often  beneficial, 
especially  in  combination  with  minute  doses  of  the  antimonials.  Its  inflaenoe  npon 
the  secretions  is  insufficient  to  account  for  its  favorable  effects.  Perhi^  tlMj  mi^ 
be  ascribed  to  its  sedative  influence  on  the  capillary  drculation.  It  is  said  to  have 
been  beneficially  employed  in  chronic  rheumatism  and  chronic  catarrh.  Antaphfo- 
disiac  properties  have  been  ascribed  to  it.     We  have  seen  it  apparently  tmeM  in 

*  Ihe  following  reaction  is  proposed  as  a  test  for  solanine.  Eqnal  measarei  of  oonoentz«ted  ■«]- 
phnrlo  acid  and  alcohol  are  mixed.  A  trace  of  solanine  added  to  the  mixture,  while  warm,  prodnesi 
a  rose-red  eolor ;  larger  qoantitles,  a  cherry-red  color,  which  disappears  idfter  fire  or  six  hoat% 
and  the  intensity  of  whicn  is  not  aflTeeted  hy  the  presenoe  of  morphine  even  in  larve  qnaatitiei. 
(A.  /.  P.,  1S78,  p.  4S4.) 
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mania  oonaected  with  strong  Tenereal  propensities.  The  osnal  form  of  administra- 
tion is  ihat  of  decoction,  of  which  two  flnidonnoes  may  be  taken  four  times  a  day, 
and  gradaallj  increased  till  some  slight  disorder  of  the  head  indicates  the  activity 
of  the  medicine.  A  fluid  extract  is  officinal.  The  dose  of  the  extract  is  firom  five 
to  ten  grains  (0*33-0-65  Om. ),  of  the  fluid  extract  thirty  minims  to  a  flnidrachm 
(1 '9-3*76  Co.).  That  of  the  powder  would  be  from  thirty  grains  to  a  drachm 
(1*95-3*9  Gm.).  In  cutaneous  affections,  a  strong  decoction  is  often  applied  to  the 
skin  at  the  same  time  that  the  medicine  is  taken  internally. 
Off,  Prep.  Iktractum  Dulcamarss  Fluidum. 

ELATERlNUM.  U.S.    EUderin. 

Ct»  H«  Oft  ;  848,  (Jftli-^-Tf-RfNt^M.)  Cm  H«  Oi»;  S48. 

'<  A  neutral  principle  extracted  from  Elaterium,  a  substance  deposited  by  thd 
juice  of  the  fruit  of  ficbalium  Slaterium.  A.  Richard.  (J^at  Ord.  Cucnrbitacesd.^** 
Ui  S.  ^  The  active  principle  of  Elaterium.  It  may  be  obtained  by  exhausting  ela- 
terium with  chloroform,  adding  ether  to  the  chloroformic  solution,  collecting  the  pre- 
cipitate, washing  the  latter  with  ether,  and  purifying  by  recrystallixation  m  chloro- 
form." Br. 

This  preparation  was  introdaced  into  the  Pharmacopoeias  on  account  of  the  well- 
known  yariability  in  quality  of  commercial  elaterium.  (See  Elaterium^  Care 
most  be  taken  to  examine  the  elaterin,  which  is  itself  liable  to  be  adulterated. 
It  is  in  '<  small,  colorless,  shining,  hexagonal  scales  or  prisms,  permanent  in  the 
air,  odoriesB,  having  a  bitter,  somewhat  acrid  taste,  and  a  neutral  reaction.  Insolu- 
ble in  water;  soluble  in  125  parts  of  alcohol  at  W  G.  (59^  F.) ;  in  2  parts  of  boil- 
ing alcohol,  in  290  parts  of  ether,  and  also  in  solutions  of  the  alkalies,  from  which 
it  is  precipitated  by  supersaturating  with  an  acid.  When  heated  to  200^  C.  (392^ 
F.),  the  crystals  turn  yellow  and  melt ;  on  ignition  they  are  wholly  dissipated.  A 
solution  of  Elaterin  in  cold,  concentrated  sulphuric  acid  assumes  a  yellow  color 
gradually  changing  to  red.  The  alcoholic  solution  should  not  be  precipitated  by 
tannic  acid  nor  by  salts  of  mercury  or  of  platinum  (abs.  of,  and  difference  from  al- 
kaloids)." U,  S.  •"  With  melted  carbolic  acid  it  yields  a  solution  which,  on  the  addi- 
tion of  sulphuric  acid,  acquires  a  crimson  color,  rapidly  changing  to  scarlet.''  Br. 
Ernst  Johannson  (Inaup,  IHs.,  Borpat,  1884)  gives  the  following  reaction  for  elate- 
rin besides  those  mentioned  in  the  Pharmacopoeia.  In  all  of  them  elaterin  is  held  in 
alcoholic  solution.  Froehde*s  reagent  gives  a  green  color  passing  into  brown  which 
fades  away.  Vanadinsulphuric  acid  with  the  fortieth  of  a  milligramme  produced 
a  splendid  blue  color  passing  into  a  dear  green,  flnally  into  reddish  brown.  After 
mixiog  with  selenic  acid  and  an  addition  of  sulphuric  acid,  in  a  few  minutes  a  red- 
brown  color  develops,  which  is  not  so  deep  as  that  which  is  produced  by  sulphuric 
add.  Kohler's  reaction  is  made  by  dissoking  elaterin  in  a  few  drops  of  concen- 
trated hydrochloric  acid,  evaporating  the  acid  in  a  water-bath,  washing  the  white, 
amorphous  residue  with  boiling  water,  and  adding  some  concentrated  sulphuric  acid, 
when  an  amaranth-red  color  develops.  By  means  of  these  reactions  Johannson  has 
been  able  to  find  elaterin  in  large  quantities  in  the  faeces  of  animals  poisoned  by  it, 
but  no  trace  either  in  the  blood  or  urine  or  any  part  of  the  organism.  It  may  be 
procored  by  evaporating  an  alcoholic  tincture  of  elaterium  to  the  consistence  of  thin 
oil,  and  throwing  the  residue  while  yet  warm  into  a  weak  boiling  solution  of  potassa. 
The  potaasa  holds  the  green  resin  in  solution,  and  the  elaterin  crystallizes  as  the  liquor 
eoob.  Mr.  Hennell  obtained  it  by  treating  with  ether  the  alcoholic  extract  procured 
by  the  spontaneous  evaporation  of  the  tincture.  This  consists  of  elaterin  and  the 
gieen  reeiu,  the  latter  of  which,  being  much  more  soluble  in  ether  than  the  former, 
is  complelely  extracted  bv  this  fluid,  leaving  the  elaterin  pure.  But,  as  elaterin  is 
also  slightly  soluble  in  ether,  a  portion  of  this  principle  is  wasted  by  Mr.  Henneirs 
method,  by  evaporating  the  ethereaf  solution,  the  green  resin  is  obtained  separate. 
Mr.  Hennell  says  that  this  was  found  to  possess  the  purgative  property  of  elaterium, 
as  it  acted  powerfully  in  a  dose  less  than  one-third  of  a  grain.  But  the  effect  was 
profaabfy  owing  to  the  presenee  of  a  portion  of  elaterin  which  had  been  dissolved. 
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by  the  ether.  Fliickiger  prefers  to  exhaust  ehteriam  with  chloroform,  and  add 
to  the  percolate  ether,  which  precipitates  eUterifi.  The  precipitate  may  be  dissoWed 
Id  chloroform  and  recrystallixed. 

Properties.     The  late  Dr.  Duncan,  of  Edinburgh,  ascertained  that 


elaterin  produced,  in  the  quantity  of  -jV  or  -j^  of  a  ^jain  (0  005  or  *004  Gm.),  all  the 
effects  of  a  dose  of  elaterium.  These  doses  are,  however,  probably  too  large,  and  it 
Would  scarcely  be  safe  to  commence  with  more  than  i\f  of  a  grain  (0*003  Gm.) ; 
the  doses  of  the  Br.  Ph.  are  from  ^  to  -^i^  of  a  grain. 

Mr.  Monies  obtained  26  per  cent,  from  the  best  British  elaterium,  15  per  cent 
from  the  worst,  and  only  5  or  6  per  cent,  from  the  French ;  while  a  portion,  procured 
according  to  the  directions  of  the  London  College,  yielded  to  Mr.  Hennell  upwards 
of  40  per  cent.  The  Br.  Pharmacopoeia  directs  that  the  proportion  of  elaterio 
should  not  be  less  than  20  per  cent.  Experiments  by  Mr.  John  Williams  satis&o- 
torily  prove  that  the  fruit,  exhausted  of  the  free  juice  from  which  elaterium  is  ob- 
tained, contains  very  little  if  any  elaterin,  certainly  not  enough  to  compensate  for 
the  cost  of  its  extraction.  (^Chem.  Netot,  1860,  p.  124.) 

Off,  Prep.  Trituratio  Elateriui.     Off.  Pr^.  Br.  Puivis  Elaterini  Compositiis. 

ELATERIUM.  Br.    Elaterium. 

'^  A  sediment  from  the  juice  of  the  Squirting  Cucumber  fruit."  Br. 

The  British  Pharmacopceia  recc^iees  the  fruit  under  the  name  of  Eebalii  Drmetm, 
Squirting  Oueumber  IVuit,  and  defines  it  as  the  fruit,  very  nearly  ripe,  of  Ecbalium 
Elaterium,  from  plants  cultivated  in  Britain. 

Extnetnm  Elaterii;  Elatoiiiiiiy  Blaterion,  Fr.;  Blatarinai,  6.;  Blatmio,  It.,  Sp. 

Gen.Ch.  Male.  Co/^  five-cleft.  Coro/^  five-parted.  Filamentt  three.  Fexalb. 
CaJyx  five-clefl.  Corolla  five-parted.  Style  trifid.  Oourd  bursting  elastically.  WUld. 

Mamordica  Elaterium.  Willd.  Sp.  Plant,  iv.  605 ;  Wood  v.  Med.  Bot.  p.  192,  t 
72. — Ecbalium  agreste.  Richard ;  Lindley,  Med.  aaid  (Econ.  Bot.  p.  95. — Eda* 
Hum  officinarum.  Br. — Ecbalium  Elaterium.  French  Codex,  1837.  The  uM 
or  squirting  cucumber  is  a  perennial  plant,  with  a  large  fleshy  root,  ftom  which 
rise  several  round,  thick,  rough  stems,  branching  and  trailing  like  the  common  ca- 
cumber,  but  without  tendrils.  The  leaves  are  petiolate,  large,  rough,  imgalaiiy 
cordate,  and  of  a  grayish  green  color.  The  flowers  are  yellow,  and  proceed  from 
th^  axils  of  the  leaves.  The  fruit  has  the  shape  of  a  small  oval  cucumber,  about  an 
inch  and  a  half  long,  an  inch  thick,  of  a  greenish  or  grayish  color,  and  covered 
with  stiff  hairs  or  prickles.  When  fully  ripe,  it  separates  from  the  peduncle,  and 
throws  out  its  juice  and  seeds  with  considerable  force  through  an  opening  at  the 
base,  where  it  was  attached  to  the  footstalk.  The  name  of  squirting  encumber  was 
derived  from  this  circumstance,  and  the  scientiflo  and  officinal  title  is  supposed  to 
have  had  a  similar  origin  ;  though  some  authors  maintain  that  the  term  daterutm 
was  applied  to  the  medicine  rather  from  the  mode  of  its  operation  upon  (he  bowels, 
than  from  the  projectile  property  of  the  fruit.* 

This  species  of  Momordica  is  a  native  of  the  south  of  Europe,  and  is  cultivated 
in  Great  Britain,  where,  however,  it  perishes  in  the  winter.  Elaterium  is  the  sub- 
stance spontaneously  deposited  by  the  juice  of  the  fruit,  when  separated  and  allowed 
to  stand.  From  the  experiments  of  Dr.  Clutterbuck,  it  has  been  supposed  that  onlj 
the  free  juice  about  the  seeds,  which  is  obtained  without  expression,  affords  the 
product.  The  substance  of  the  fruit  itself,  the  seeds,  as  well  as  other  parts  of  the 
plant,  have  been  thought  to  be  nearly  or  quite  inert.  From  the  statements  made  by 
Mr.  Bell  (see  note  below),  these  opinions  must  probably  be  somewhat  modified ;  bat 
there  is  no  doubt  that  strong  expression  injures  the  product.  When  the  fruit  is  sliced 
and  placed  upon  a  sieve,  a  perfectly  limpid  and  colorless  juice  flows  out,  which  soon 
becomes  turbid,  and  in  the  course  of  a  few  hours  begins  to  deposit  a  sediment.  This, 
when  collected  and  carefully  dried,  is  very  light  and  pulverulent,  of  a  vdlowish  white 
color,  slightly  tinged  with  green.     It  is  the  genuine  elaterium,  and  was  found  by 

•  From  the  Greek  fAavn*,  I  drlTo,  or  ^Aanip,  driver.  The  word  elaiertum  was  used  by  Hfppoentti 
^  11(^7  any  letiTe  purge.    Dioeoorides  applied  it  to  the  medieine  of  whieh  we  are  treaiuif. 
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ClnUorbnek  to  purge  violently  in  the  dose  of  one-eighth  of  a  grain.  But  the  quan- 
tity contained  in  the  frait  is  very  small.  Clatterbuek  obtained  only  six  grains  from 
forty  cucambers.  Commercial  elaterinm  is  often  a  weaker  medicine,  owing  in  part, 
perhaps,  to  adolteration,  but  much  more  to  the  mode  in  which  it  is  prepared.  In 
order  to  increase  the  product,  the  juice  of  the  fruit  is  often  expressed  with  great 
force ;  and  there  is  reason  to  believe  that  it  is  sometimes  evaporated  so  as  to  form  an 
extract,  instead  of  being  allowed  to  deposit  the  active  matter.  The  French  elaterium 
is  prepared  by  expressing  the  juice,  clarifying  it  by  rest  and  filtration,  and  then 
evaporating  to  a  suitable  consistence.  As  the  liquid  remaining  after  the  deposition 
of  the  sediment  is  comparatively  inert,  it  will  be  perceived  that  the  preparation  of 
the  French  Codex  must  be  relatively  feeble.  The  following  are  the  directions  of  the 
Britbh  Pharmacopcsia.  "  Cut  the  fruit  lengthwise,  and  lightly  press  out  the  juice. 
Strain  it  through  a  hair  sieve,  and  set  aside  to  deposit.  Carefully  pour  off  the  super- 
natant liquor ;  pour  the  sediment  on  a  linen  filter,  and  dry  it  on  porous  tiles,  in  a 
warm  place.  The  decanted  fluid  may  deposit  a  second  portion  of  sediment,  which 
can  be  dried  in  the  same  way."  The  latter  portion  deposited  is  of  a  lighter  color. 
(/Vremt.)  The  slight  pressure  directed  is  necessary  for  the  separation  of  the  juice 
from  the  somewhat  immature  fruit  employed.  The  perfectly  ripe  fruit  is  not  used ; 
as,  in  consequence  of  its  disposition  to  part  with  its  contents,  it  cannot  be  carried 
to  market  In  the  British  Pharmacopoeia,  the  former  name  of  Extractum  Elaterii 
of  the  London  Collie  has  been  very  properly  abandoned ;  as  the  preparation  is  in 
no  correct  sense  of  the  word  an  extract.  Elaterium  is  brought  chiefly  from  England ; 
but  it  is  probable  that  a  portion  of  the  elaterium,  of  which  Dr.  Pereira  speaks  as 
coming  from  Malta,  reaches  our  market  also.*^ 

Ptopertias.  The  best  eicUerium  is  in  thin  flat  or  slightly  curled  cakes  or  frag- 
ments, often  bearing  the  impression  of  the  muslin  upon  which  it  was  dried,  of  a 
greenish  gray  color  becoming  yellowish  by  exposure,  of  a  feeble  odor,  and  a  bitter 
somewhat  acrid  taste.  It  is  pulverulent  and  inflammable,  and  so  light  that  it 
swims  when  thrown  upon  water.  When  of  ip/erior  quality^  it  is  sometimes  dark- 
colored,  much  curled,  and  rather  hard,  breaking  with  difficulty,  or  presenting  a 
resinoas  fracture.  The  Maltese  elaterium  is  in  larger  pieces,  of  a  pale  color,  some- 
times without  the  least  tinge  of  g^n,  destitute  of  odor,  soft,  and  friable,  and  not 
unfrequently  gives  evidence  of  having  been  mixed  with  chalk  or  starch.  It  sinks 
in  water.  "  Does  not  effervesce  with  acids ;  boiled  with  water  and  the  cooled  mix- 
ture treated  with  iodine,  affords  little  or  no  blue  color ;  yields  half  its  weight  to 
boiling  rectified  spirit.  Treated  by  the  method  described  for  *  Elaterin,'  it  should 
yield  twenty-five  per  cent.,  or  not  less  than  twenty  per  cent  of  that  substance."  Br. 

Dr.  Clutterbuck  first  observed  that  the  activity  of  elaterium  resided  in  the  por- 

*  The  following  na^99  of  the  ealtiTation  of  the  elaterium  plant,  and  the j>re|Mkration  of  the  drug 
at  Jliteham,  in  Sairey,  England,  oondenfled  from  a  paper  by  Mr.  Jaoob  Bell  in  the  P,  J.  Tr,  for 
Oetober,  1850,  may  hare  aome  interest  for  the  Amerioan  reader.  The  seeds  are  sown  in  Maroh, 
•ad  the  seedlings  planted  in  Jane.  In  luxuriant  plants  the  stem  sometimes  acquires  an  extraor- 
dinary breadth.  In  one  instanoe,  though  not  thioker  than  the  forefinger  where  it  issued  from 
the  earth,  it  was  in  its  broadest  part  four  inohes  wide  and  half  an  inch  thiok.  A  wet  season  inter- 
feres with  the  produetiToness  of  the  plant.  At  the  spontaneous  separation  of  the  fruit,  it  throws 
out  its  jniee  sometimes  to  the  distance  of  twenty  yards;  and  haiard  of  injury  to  the  eyes  is  in- 
enrred  by  walking  among  the  plants  at  their  period  of  maturity.  A  bushel  of  the  fruit  weighs  40 
pounds,  and  the  prioe  varies  fh»m  7  to  10  shillings  sterling.  In  the  manufacture  of  elaterium, 
which  begins  early  in  September,  the  fruit,  having  been  washed,  if  necessary,  to  cleanse  it  from 
earthy  matters,  is  sliced  longitudinally  into  halves,  and  then  submitted  to  expression,  wrapped  in 
a  hempen  oloth,  in  a  common  serew-press..  Considerable  force  is  used  in  toe  expression.  The 
jttiee  is  then  strained  through  hair,  cypress,  or  wire  sieves,  and  set  aside  for  deposition.  The  de- 
petit  nsnally  takes  place  in  three  or  four  hours.  When  this  part  of  the  process  is  completed,  the 
supernatant  liquor  is  carefkUly  poured  off,  the  deposit  is  placed  on  calico  cloths  resting  on  hair 
sieves^  and  allowed  to  drain  for  about  twelve  hours,  after  which  it  is  removed  by  a  knife,  spread 
over  small  eloths,  and  dried  on  canvas  frames  in  the  drying  stove.  About  half  an  ounce  of  fine 
elaleriam  is  obtained  from  a  bushel  of  fhtit.  Some  obtain  more ;  but  the  product  is  inferior,  in  co»* 
seqaeaee  of  the  use  of  too  mueh  foroe  in  the  expression.  Good  elaterium  has  a  pale  pea-green  tint ; 
that  of  inforior  qnali^  is  of  a  duller  hue.  The  Juice  expelled  in  bursting  is  said  to  undergo  very 
little  ehange  in  tbe  air,  while  that  expressed  from  the  ripe  fruit  immediately  afterwards  l^omes 
milky,  and  deposits  elaterium.  The  recently  burst  fruit,  therefore,  is  nearly  if  not  quite  as  good 
for  the  prsparation  of  the  drug  as  that  collected  before  perfect  maturity.  For  a  paper  on  the  cul- 
tivation of  the  elaterium  plant  at  Hitohin,  Herts,  England,  see  A.  J.  P.,  1860,  p.  163 ;  at  Market 
Deeping,  P.  J.  Tr.,  Sept  1881,  p.  239. 
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tion  of  it  solable  ia  alcohol  and  not  in  water.  This  fact  was  afterward  oo&fimied 
by  Dr.  Paris,  who  found  that  the  alooholio  extract,  treated  with  boiliDg  distilled 
water,  and  afterwards  dried,  had  the  property  of  pnrging  in  minute  doees,  while 
the  remaining  portion  of  the  elaterium  was  inactive.  The  subsequent  experiments 
of  Mr.  Hennell,  of  London,  and  Mr.  Merries,  of  Edinbui^h,  which  were  nearly 
simultaneous,  demonstrated  the  existence  of  a  crystallisable  matter  in  daterium, 
which  is  the  active  principle,  and  has  been  named  ekiterm.*  (See  Elaieruuim,) 
According  to  Mr.  Hennell,  100  parts  of  elaterium  contain  44  of  elaterin,  17  of  a 
green  resin  {chhropkyll)^  6  of  starch,  27  of  lignin,  and  6  of  saline  matters.  The 
alcoholic  extract  which  Dr.  Paris  called  elatin  is  probably  a  mixture  of  elaterii 
and  the  green  resin  or  chlorophyll.f 

Walz  (1859)  found  in  the  juice  of  the  fruits  and  herb  of  EcbalUum^  as  well  as 
in  that  of  CwmnvU  Propheiarum,  L.,  a  second  crystallisable  bitter  principle, 
prophetin,  and  the  amorphous  substances  ecbaUin  or  daterie  acid^  hydro'elaterm, 
and  elateridey  all  of  which  require  further  examination. 

Choice  of  ElcUerium.  The  inequality  of  elaterium  depends  probably  more  en 
diversities  in  the  mode  of  preparation  than  on  adulteration.  Sometimes,  however, 
it  is  greatly  sophbticated ;  and  lai^e  quantities  are  said  to  have  been  imported 
into  this  country,  consisting  mainly  of  chalk,  and  colored  green  artificially.  (B. 
Canavan,  N,  Y,  Joum.  of  Pharm.^  iii.  385.)  It  should  poaseas  the  sensible 
properties  above  indicated  as  characterizing  good  elaterium,  should  not  effervesce 

*  H.  W.  Jones  aod  F.  Ransom  detail  an  improved  method  of  assajiog  elaterium  in  the  Tear- 
Book  of  Pharmacy f  1886,  p.  442 ;  it  is  as  follows :  **  Maoerate  1  gramme  of  finely  powdered  elate- 
rium with  chloroform  in  a  covered  dish  for  a  few  hours,  then  transfer  to  a  miniature  glass  peieo- 
lator  {e,g.,  the  barrel  of  a  small  glass  syringe)  plugged  with  ootton,  and  wuh  wit^  ohlorofonBy 
allowing  about  10  Co.  to  pass  through  the  mare  after  the  menstruum  has  begun  to  pass  in  a  color- 
less condition.  Place  the  percolate  in  a  small  dish,  and  evaporate  off  the  chloroform  at  a  gentle 
heat.  Treat  the  residue  witn  a  small  quantity  of  pure,  absolute  ether,  and  transfer  to  a  small  per> 
colator  or  funnel,  plugged  with  cotton.  Wash  witn  pure  ether  until  at  least  IS  Co.  hare  passed 
through  colorless,  and  reserve  the  ethereal  washings.  Redissolve  the  elaterin,  so  obtained,  by  paas- 
ing  chloroform  through  it  whilst  still  in  the  funnel  or  percolator,  and  evaporate  the  obkiroformie 
solution  once  more  to  dryness  in  a  small  dish.  Treat  the  residue  so  obtained  with  ether,  exactly  as 
before.  Allow  the  united  ethereal  washings  to  evaporate  spontaaeonaly  until  the  bulk  is  redneed 
to  about  8  C.C.  Transfer  this  liquid  to  a  small  cylinder  («.j)r.,  a  10  Co.  measure),  and  allow  the 
separated  elaterin  to  deposit.  Carefully  decant  the  colored  supernatant  liquid,  add  4  Co.  of  pure 
etner  to  the  residue,  and  again  decant  after  deposition  has  taken  place,  finally  dissolve  the  ela- 
terin in  the  <^linder  with  the  aid  of  chloroform,  and  wash  out  the  larger  amount  previously  col- 
lected in  the  funnel  with  the  same  solvent.  Unite  the  ohloroformio  solutions^  evaporate  la  a  tared 
dish,  dry  on  the  water-bath,  and  weigh." 

f  Chlorophyll.  The  substance  to  which  Pelletier  gave  this  name,  under  the  impression  that  it 
was  a  peculiar  proximate  principle,  was  subsequently  supposed  by  that  chemist  to  be  a  mixturs  of 
wax  and  a  green  fixed  oil.  {Journ,  de  Pharm,,  xix.  100.)  Afterwards,  M.  Frimy  sueeeededyby 
the  joint  action  of  a  menstruum  composed  of  two  parts  of  ether  and  one  of  hydrochloric  add 
diluted  with  a  little  water,  in  separating  chlorophyll  into  two  coloring  principles,  one  yellow  aad 
the  other  blue ;  the  former  being  dissolved  by  tne  ether,  and  the  latter  by  the  hydroohlorie  aeid. 
The  yellow,  M.  Fr6my  proposed  to  name  pAyUMeanlAt'n,  the  hint  phyUoeyanin,  (/6ttf.,ATril,18€S.) 
■  Phylloxauthin  is  neutral,  insoluble  ia  water,  soluble  in  alcohol  and  ether,  and  etyataUiiabla, 
sometimes  in  yellow  plates,  sometimes  in  reddish  prisms,  reeembling  biehromata  of  potawiam,  aad 
possessing  dyeing  powers  analogous  to  those  of  ohromio  aoid. 

Phyllocyanic  acid  is  soluble  in  water,  alcohol,  and  ether,  giving  to  these  an  olive-like  celer, 
with  bronse-red  or  violet  reflections.  All  its  salts  are  brown  or  green ;  but  only  the  alkaline  are 
soluble  in  water.  This  acid  dissolves  in  sulphuric  and  hydroohkirio  aoid,  giving  rise  to  aolntioBa 
which,  according  to  their  strength,  are  green,  reddish,  violet,  or  beantiftiUy  blue.  This  M.  Frfiay 
considers  the  important  fact  of  the  investigation,  as  it  explains  the  various  tints  which  oUorophyU 
offers  in  vegetation. 

According  to  Filhol,  chlorophyll  in  alooholio  solution  is  deoomnosed  by  hydrochloric  aeid  iito 
four  distinct  coloring  matters:  one,  rich  in  nitrogen,  brown,  ana  insoluble  in  alcohol;  oae,ffee 
from  nitrogen,  yellow,  and  soluble  in  alcohol ;  one  blue,  whieh  forms  on  adding  an  aKoesi  of  hydra- 
chloric  aoid,  and  a  yellow  compound  separated  from  this  latter  by  ether. 

Stokes  also  makes  chlorophyll  to  be  a  mixture  of  four  coloring  substances  optloaUy  diffsnat. 
Of  these  two  are  green  and  two  yellow.  The  green  ooloni  fluoresoe  strongly  with  red  tint;  tha 
yellow  colors,  on  the  contrary,  do  not  show  any  fluorescence. 

It  follows,  from  all  that  has  been  said,  that  chlorophyU  is  an  immediate  proxiasata  prlnelpKel 
great  mobility,  which  undergoes  diversified  changes  of  color  in  the  progren  of  vegetation,  aad 
other  changes,  such  as  have  been  mentioned,  under  the  influMioe  of  dinerent  reagenta.  (^sani.  dm 
Pharm.  el  tU  Chim.,  4e  s4r.,  ii.  186, 1866.) 

An  interesting  fact  in  relation  to  chlorophyll  is  the  part  it  plays  in .  vegetable  growth.  By  Ha 
presence  in  the  vegetable  cells,  carbon  is  assimilated  throun  the  agea^  of  light ;  whiles  in  ila 
absence,  light  alone  is  not  able  to  effect  such  assimilation.  (Ckm.  Newa,  187S,  p.  132.) 
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with  acids,  aod  should  yield  from  ooe-sixth  to  one-fourth  of  elaterin.     (See  Elate- 

Xedical  Properties  and  Uses.  ETaterium  is  a  powerful  hvdragogue  cathartic, 
and  in  a  large  dose  generally  excites  nausea  and  vomiting.  If  too  freely  adminis- 
tered, it  operates  with  great  violence  hoth  upon  the  stomach  and  bowels,  producing 
inflammation  of  these  organs,  which  has  in  some  instances  eventuated  fatally.  It 
also  increases  the  flow  of  urine.  The  fruit  was  employed  by  the  ancients,  and  is 
recommended  in  the  writings  of  Dioscorides  as  a  remedy  in  mania  and  melancholy. 
Sydenham  and  his  contemporaries  considered  elaterium  highly  useful  in  dropsy ;  but, 
in  conseauence  of  some  fatal  results  from  its  incautious  employment,  it  fell  into  disre- 
pute, ana  was  generally  neglected  till  again  brought  into  notice  by  Dr.  Ferriar.  It 
is  now  considered  one  of  the  most  efficient  hydragogue  cathartics  in  the  treatment 
of  dropsical  diseases,  in  which  it  has  sometimes  proved  successful  afler  all  other 
remedies  have  failed.  The  full  dose  of  commercial  elaterium,  as  formerly  found  in 
commerce,  was  oflen  from  one  to  two  grains  (0-065  to  0*13  Gm.) ;  but,  as  the  quality 
has  greatly  improved,  this  dose  might  now  be  much  too  large,  and  the  best  plan  is  to 
give  it  in  the  dose  of  a  sixth  to  a  quarter  of  a  grain  (^0*01  to  0*016  Gm.),  repeated 
every  hour  till  it  operates,  and  increased  if  necessary.  It  should  be  observed  that 
these  doses  are  inapplicable  to  the  very  old  and  feeble  and  those  prostrated  by  dis- 
ease. A  case  is  recorded  in  which  two-fifths  of  a  grain  proved  fatal  by  excessive 
purging  in  an  old  lady  of  70  years,  in  the  last  stage  of  liver  and  heart  disease,  com- 
plicated with  dropsy;  a  result  which  a  very  little  consideration  would  have  antici* 
pated.  (A.  J.  P.,  1868,  p.  373.)  The  dose  of  Clutterbuck's  elaterium  is  the  eighth 
of  a  grain  (-008  Gm.),  that  of  elaterin  is  from  the  twentieth  to  the  sixteenth  of  a 
grain  (0*003  to  0*004  Gm.).  One  grain  may  be  dissolved  in  a  fluidounce  of 
idcohol  with  four  drops  of  nitric  acid,  and  from  25  to  30  minims  may  be  given 
dUated  with  water,  but  the  granule  affords  a  preferable  method. 

ELEMI.  Br.    Manila  Elemi. 

(i&iyf-Mi.) 

<'  A  concrete,  resinous  exudation,  the  botanical  source  of  which  is  undeterminefl 
but  is  sometimes  referred  to  Canarium  commune,  I/tAn."  Br.  {Nat,  Ord,  Tere- 
bintaoesD,  Jun,) 

R^aine  41emi,  Fr,;  Oelbaamliari^  Blemi,  Q,;  Elemi,  /(./  Qoma  de  Limon,  Sp. 

Gen,  Ch,  Ckdyx  four-toothed.  FetaU  four,  oblong.  Stigma  four-cornered.  Berry 
drupaceous.    WtUd, 

Some  botanists  separate  from  thb  genus  the  species  which  have  their  fruit  in  the 
form  of  a  capsule  instead  of  a  nut,  and  associate  them  together  in  a  distinct  genus 
with  the  name  of  Idea,    This  is  recognized  by  De  CandoUe. 

Most  of  the  trees  belonging  to  these  two  genera  yield,  when  wounded,  a  resinous 
juice  analogous  to  the  turpentines.  It  is  not  improbable  that  the  drug,  usually 
known  by  the  name  of  elemi^  is  derived  from  several  different  trees.  That  known 
to  the  ancients  is  said  to  have  been  obtained  from  Ethiopia,  and  all  the  elemi  of 
commerce  was  originally  brought  from  the  Levant  The  tree  which  afforded  it  was 
not  accurately  known,  but  was  supposed  to  be  a  species  of  Amyris.  At  present  the 
drug  is  said  to  be  derived  from  three  sources,  namely,  Brazil,  Mexico,  and  Manilla. 
The  Brazilian  is  believed  to  be  the  product  of  a  plant  mentioned  by  Marc^av  under 
the  name  of  idcaribay  and  called  by  De  Candolle  Idea  Idcariba.  It  is  a  lofty  tree, 
with  pinnate  leaves,  consisting  of  three  or  five  pointed,  perforated  leaflets,  smooth 
on  their  upper  surface  and  woolly  beneath.  It  is  erroneously  stated  in  some  works 
to  be  a  native  of  Carolina.  The  elemi  is  obtained  by  incisions  into  the  trees,  through 
which  the  juice  flows  and  concretes  upon  the  bark.  The  Mexican  is  said  by  Dr.  Royle 
to  be  obtained  from  a  species  of  Elaphrium,  which  that  author  has  described  from 
dried  specimens,  and  proposes  to  name  E,  elemt/erum,  {Mat.  Med.,  Am.  ed.,  p.  339.) 
The  Manilla  elemi  is  conjecturally  referred  to  Canarium  commune,  {Ibid,,  p.  340.) 

Blemi  is  in  masses  of  various  consistence,  sometimes  solid  and  heavy  lice  wax, 
sometimes  light  and  porous;  unctuous  to  the  touch;  diaphanous;  of  diversified 
eolors,  generally  greenbh  witii  intermingled  points  of  white  or  yellow,  sometimef 
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greenish  white  with  brown  stains,  sometimes  yellow  like  sulphur ;  fragile  and  friable 
when  cold ;  soflening  by  the  heat  of  the  hand ;  of  a  terebinthinate  somewhat  aro- 
matic odor,  diminishing  with  age,  and  resembling  to  some  extent  that  of  lemon  and 
fennel ;  of  a  warm,  slightly  bitter,  disagreeable  taste  ;  entirely  solable,  with  the  ez< 
oeption  of  imparities,  in  boiling  alcohol  ;  and  affording  a  volatile  oil  by  distillation. 
*^  Moistened  with  rectified  spirit,  it  breaks  np  into  small  particles,  which,  when  ex- 
amined by  the  microscope,  are  seen  partly  to  consist  of  acicular  crystals."  Br.  A 
variety  examined  by  M.  Bonastre  was  foand  to  consist  of  60  parts  of  resin,  24  of 
a  resinous  matter  soluble  in  boiling  alcohol,  but  deposited  when  the  liquid  cools, 
12*5  of  volatile  oil,  2  of  extractive,  and  1*5  of  acid  and  impurities.  M.  Baup  found 
the  resin  to  be  of  two  kinds,  one  amorphous,  the  other  crystalliiable ;  the  latter  of 
which,  as  obtained  from  West  India  elemi,  he  proposes  to  call  elemin,  and  considos 
identical  with  the  crystallizable  resin  amyrin^  obtained  from  Manila  elemi.  (^Joum. 
de  Pharm.y  3e  s^r.,  xx.  331.)  Elemi  is  sometimes  adulterated  with  colophony  and 
turpentine.  Dr.  Emil  Mannkoff  obtained  from  Brazilian  elemi  about  6  per  cent 
of  a  colorless  volatile  oil,  insoluble  in  water,  but  easily  dissolved  both  by  alcohol  and 
ether,  of  a  not  unpleasant  odor,  and  a  somewhat  acrid  and  bitter  taste.  (jS.  db  F. 
Medico- Chir.  Rev.,  Julv,  1859,  p.  170.)  Prof.  Fliickiger  obtained  as  much  as  10 
er  cent,  of  essential  oil  from  Manila  elemi.  He  found  it  to  be  a  fragrant,  color- 
ess,  neutral  oil  of  sp.  gr.  0*861  at  15^  C.  (59^  F.),  and  strongly  dextrogyrate. 
Deville,  on  the  other  hand,  obtained  an  oil  equally  strongly  lasvogyrate.  Fliickiger 
thus  sums  up  the  constituents  of  elemi :  essential  oil  C,^H|f ;  amyrin  2(C^H^ 
H-  H,0 ;  amorphous  resin  2(C,«H  J  +  2H,0 ;  bryoidin  2(C^tf  J  +  3H,0 ;  elemie 
acid  aud  bitter  extractive. 

Hedical  Properties  and  ITsea.  Elemi  has  properties  analogous  to  those  of  the 
turpentines,  but  is  exclusively  applied  to  external  use.  In  the  United  States  it  is 
rarely  employed  even  in  this  way.  In  the  pharmacy  of  Europe  it  enters  into  the 
composition  of  numerous  plasters  and  ointments.  We  are  told  that  it  is  oocanonally 
brought  to  this  country  in  small  fragments  mixed  with  the  coarser  kinds  of  gom 
arable  from  the  Levant  and  India. 
Off.  Prep.  Br.  Unguentnm  ElemL 

ELIXIRIA.    Elixirs. 

Elixirs  as  they  are  known  in  modern  American  pharmacy  are  aromatic,  sweetened, 
^irituous  preparations,  containing  small  quantities  of  active  medicinal  substances. 
They  differ  greatly  from  the  liquids  formerly  termed  elixirs,  from  the  fact  that  the 
first  object  sought  for  in  the  modern  elixir  is  an  agreeable  taste,  and  usually  this  is 
attained  only  by  such  sacrifices  as  to  render  the  effect  of  the  medicine  almost  riZ, 
whilst  the  principal  activity  is  due  to  the  alcohol,  which  has  proved  in  many  cases 
very  injurious.  These  considerations  have  heretofore  prevented  an  official  reoog* 
nition  of  elixirs,  and  the  present  Pharmacopoeia  recc^ises  but  one,  t.e.,  elixir  of' 
orange,  which  has  been  introduced  merely  as  a  vehicle.  Owing  to  their  extensive 
use  by  practitioners  all  over  our  country,  it  becomes  necessary  to  notice  some  of 
the  most  important  in  this  commentary,  and  in  the  15th  edition  of  the  Dispensatory 
a  number  of  formulas  for  elixirs  were  inserted  here ;  but,  owing  to  the  extensive  list 
now  to  be  found  in  the  National  Formulary,  and  as  these  will  have  a  semi-official 
standing,  it  was  deemed  best  to  group  them  all  together  under  their  proper  titles  in 
Part  II. )  q.  v. 

ELIXIR  AURANTII.  U.  8.    Elixir  of  Orange.     ISimple  Elixir.'} 

(|:-L!x'IB  Au-R£N'T{-i--^.nk'ivr  Aw-rin'lhH-) 

*'  Oil  of  Orange  Peel,  one  part  [or  two  and  a  half  fluidrachms]  ;  Cotton,  Hoo  parte 
[or  half  an  ounce  av.] ;  Sugar,  in  coarse  powder,  one  hundred  parte  [or  twenty-five 
•unces  av.] ;  Aloohol,  Water,  each,  a  sufficient  quantity^  To  make  three  hundred 
parts  [about  four  pints].  Mix  Alcohol  and  Water  in  the  proportion  of  one  part  [or 
one  pint]  of  Alcohol  to  three  parts  [or  two  and  a  half  pints]  of  Water.  Add  tke 
Oil  of  Orange  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it  thoroughlj 
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by  picking  the  Cotton  apart  after  each  addition ;  then  pack  tightly  in  a  conical  perco- 
lator, and  gradually  pour  on  the  mixture  of  Alcohol  and  Water,  until  tioo  hntufred 
partt  [or  three  and  a  quarter  pints]  of  filtered  liquid  are  obtained.  In  this  liquid 
dissolye  the  Sugar  by  agitation,  without  heat,  and  strain/*  U,  S. 

This  is  a  new  officinal  preparation.  Its  introduction  grew  out  of  the  necessity 
for  some  official  action,  which  would  enable  pharmacists  to  readily  furnish  elixirs 
when  called  for  by  an  extemporaneous  or  speedy  process.  The  elixir  of  orange  is, 
of  course,  merely  a  base  or  vehicle,  and  in  many  cases  the  medicinal  substance  may 
be  simply  dissolved  in  the  elixir.  It  may  be  necessary  to  add  some  insoluble,  inert 
powder,  like  precipitated  chalk,  carbonate  of  magnesium,  etc.,  to  the  liquid  before 
filtering,  in  order  to  obtain  a  perfectly  transparent  elixir,  and  it  is  customair  in 
many  parts  of  the  country  to  color  the  preparation  with  cochineal  or  caramel.  (See 
Part  IL  for  formulas  for  various  elixirs.) 

EMPLASTRA.    Plasters. 

(¥M.PLlS'TR^.) 
Empl&tres,  Fr,;  Pflaster,  0.  '  ^ 

Plasters  are  solid  compounds  intended  for  external  application,  adhesive  at  the 
temperature  of  the  human  body,  and  of  such  a  consistence  as  to  render  the  aid  of 
heat  necessary  in  spreading  them.  Most  of  them  have  as  their  basis  a  compound 
of  olive  oil  and  litharge,  constituting  the  Emplastrum  Plumbi  of  the  Pharma- 
oop<Bia3.  Others  owe  their  consistence  and  adhesiveness  to  resinous  substances,  or 
to  a  mixture  of  these  with  wax  and  fats. 

In  the  preparation  of  the  plasters,  care  is  requisite  that  the  heat  employed  be  not 
sufficiently  elevated  to  produce  decomposition,  nor  so  long  continued  as  to  drive  off 
any  volatile  ingredient  upon  which  the  virtues  of  the  preparation  may  in  any  degree 
depend.  After  having  been  prepared,  they  are  usually  shaped  into  cylindrical  rolls, 
and  wrapped  in  paper  to  exclude  the  air.  Plasters  should  be  firm  at  ordinary  tem- 
peratures, should  spread  easily  when  heated,  and,  after  being  spread,  should  remain 
soft,  pliable,  and  adhesive,  without  melting,  at  the  heat  of  the  human  body.  When 
k>Dg  kept,  they  are  apt  to  change  color  and  to  become  hard  and  brittle ;  and,  as  this 
alteration  is  most  observable  upon  their  surface,  it  must  depend  chiefly  upon  the 
action  of  the  air,  which  should  therefore  be  as  much  as  possible  excluded.  The  de- 
fect may  usually  be  remedied  by  melting  the  plaster  with  a  moderate  heat,  and 
adding  a  sufficient  quantity  of  oU  to  give  it  the  due  consistence. 

Plasters  are  prepared  for  use  by  spreading  them  upon  leather,  linen,  or  muslin, 
according  to  the  particular  purposes  they  are  intended  to  answer.  Leather  is  most 
convenient  when  the  application  is  made  to  the  sound  skin,  linen  or  muslin  when 
the  plaster  is  used  as  a  dressing  to  ulcerated  or  abraded  surfaces,  or  with  the  view 
of  bringing  and  retaining  together  the  sides  of  wounds.  The  leather  usually  pre- 
ferred is  white  sheep-skin,  or  the  kind  known  commercially  as  "  hemlock  splits.^'  A 
margin  about  a  quarter  or  half  an  inch  broad  should  usually  be  left  uncovered,  in 
order  to  facilitate  the  removal  of  the  plaster,  and  to  prevent  the  clothing  in  contact 
with  its  edges  from  being  soiled.  An  accurate  outline  may  be  obtained  by  pasting 
upon  the  leather  a  piece  of  paper,  so  cut  as  to  leave  in  the  centre  a  vacant  space  of 
the  required  dimensions,  and  removing  the  paper  when  no  longer  needed.  The 
nme  object  may  often  be  accomplished  by  employing  two  narrow  rulers  of  sheet  tin 
graduated  in  inches,  and  so  shaped  that  each  of  them  may  form  two  sides  of  a  rec- 
tangle. These  may  be  applied  in  such  a  manner  as  to  enclose  within  them  any  given 
rectangular  space,  and  may  be  fixed  by  weights  upon  the  leather,  or  preferably  ad- 
justed by  set-screws,  while  the  plaster  is  spread.  For  any  other  shape,  as  in  the 
instance  of  plasters  for  the  breast,  pieces  of  tin  may  be  employed  having  a  vacuity 
within,  oorresponding  to  the  required  outline.  The  spreading  of  the  plaster  is  most 
conveniently  accomplished  by  the  use  of  a  spatula  or  plaster  iron.  This  may  be 
heated  by  means  of  a  spirit  lamp.  Care  must  be  taken  that  the  instrument  be  not 
ao  hot  as  to  discolor  or  decompose  the  plaster ;  and  special  care  is  requisite  in  the 
cue  of  those  plasters  which  contain  a  volatile  ingredient.  A  sufficient  portion  of 
the  plaster  should  first  be  melted  by  the  heated  instrument,  and,  having  been  r^^ 
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oeiYed  on  a  pieoe  of  coarse  stiff  paper,  or  in  a  shallow  tin  tray  open  on  one  side, 
should,  when  nearly  cool,  be  transferred  to  the  leather,  and  apphed  quickly  and 
evenly  over  its  suiiice.  By  this  plan  the  melted  plaster  is  prevented  nom  pene- 
trating the  leather,  as  it  is  apt  to  do  when  applied  too  hot.  Before  removing  the 
paper  from  the  edge  of  the  plaster,  if  this  has  become  so  hard  as  to  crack,  the  iron 
should  be  drawn  over  the  line  of  junction.  When  linen  or  muslin  is  used,  and  the 
dimensions  of  the  portion  to  be  spread  are  large,  as  is  often  the  case  with  adhesive 
plaster,  the  best  plan  is  to  pass  the  doth  "  on  which  the  plaster  has  been  laid  through 
a  machine,  formed  of  a  spatula  fixed  by  screws  at  a  proper  distance  from  a  plate  of 
polished  steel."  A  machine  for  spreading  plasters  is  described  by  M.  H^rent  in  the 
Journ.  de  Pkarm,  (3e  ser.,  ii.  403).*     (See  also  N.  R.j  1879,  p.  337.) 

The  spreading  of  plasters  has  become  to  a  great  extent  a  lost  art  to  the  pharma- 
cist of  this  country,  owing  to  the  introduction  of  machine-spread  plasters,  which 
contain  india  rubber  in  the  adhesive  composition.  These  are  reasonably  permanent, 
and  do  not  require  the  application  of  heat.  When  made  by  reliable  manufacturers 
they  are  in  many  cases  to  be  preferred,  but,  unfortunately,  the  introduction  of  im- 
mense quantities  of  worthless  plasters  by  unscmpnlous  makers  has  caused  many 
practitioners  to  direct  these  to  be  spread  by  the  pharmacist  from  officinal  plaster. 
The  perforation  or  ^^  porousing"  of  plasters  b  usually  accomplished  on  a  lai^e  scale 
by  expensive  apparatus.  Prof.  J.  P.  Remington  has  devised  an  inexpensive  appa- 
ratus whereby  tne  apothecary  can  perforate  those  spread  by  himself.  Qa.  J,  P.,  1878, 
p.  171.)f    Dr.  J.  i,  Edmondson  read  a  paper  before  the  Pennsylvania  Pharm.  As- 

*  It  haa  been  customary  with  apothecaries  to  employ  an  apparatos,  8ach  ae  that  figured  on  the 
opposite  pag^y  for  spreading  quantitiee  of  plasters.  An  oblong  rectangular  block  of  ha^  wood  (a  e) 
has  its  upper  surface  (o)  sliffhtly  convex.  To  this  is  attached  by  a  movable  joint  (at  r)  a  sheet- 
iron  frame  (5),  with  an  opening  (n)  of  the  dimensions  of  the  plaster  to  be  spread,  and  clasps  (d)  st 
the  other  end,  by  which  this  may  be  fixed  to  the  block.  Another  portion  of  tne  apparatus  is  a  sheet- 
iron  or  tin  frame  (m),  by  which  the  leather  is  cut  out,  and  the  margin  marked.  Tne  leather  thus  pr»- 
pared  is  laid  on  the  convex  surface  of  the  block  (e) ;  ^e  sheet-iron  frame  is  brought  down  on  itevealj 
(as  at  h  i) }  the  plaster,  previously  melted,  but  not  too  hot,  is  poured  on  the  leather  in  the  centre^  sad, 
by  means  of  an  iron  instrument  (g)  previously  heated  by  a  spirit  lamp,  is  spread  uniformly  over 
the  surface,  the  thickness  being  regulated  by  the  flrame  against  which  the  iron  is  pressed.  Any 
excess  of  plaster  is  thus  pressed  over  upon  the  frame.    The  point  of  a  sharp  instrument  il)i»  tfasn 


drawn  along  the  interior  edge  of  the  tnm9  so  as  to  separate  the  plaster  fh>m  it,  after  which  the 
clasps  are  unfastened  and  the  plaster  removed. 

t  Emphutrum  AeoniH,  Aconite  Plaster.  (Emplfttre  d'Aoonit,  Fr.;  Aconit-Pflaster,  (?.)  "Take  of 
Aconite  Root,  in  fine  powder,  eixteen  troyouncee  ;  Alcohol,  Resin  Plaster,  each,  a  enj^ciem  qnantily. 
Moisten  the  Aoonite  Koot  with  six  fluidounces  of  Alcohol,  and  pack  it  in  a  oonieal  peroolater. 
Oover  the  surface  with  a  disk  of  paper,  and  pour  upon  it  ten  fluidounces  of  AloohoL  When  the 
liquid  begins  to  drop,  cork  the  percolator,  and,  having  closely  oovered  it  to  prevent  evaporstion, 
set  it  aside  in  a  moderately  warm  place  for  four  days.  Then  remove  the  cork,  and  gradually  ^r 
on  Alcohol  until  two  pints  of  tincture  have  been  obtained  or  the  Aoonite  Root  is  exhausted.  IHslil 
off  a  pint  and  a  half  of  alcohol,  and  evaporate  the  residue  to  a  soft  uniform  extnot  by  means  ef  a 
water-bath.  Add  to  this  sufficient  Resin  Plaster,  previously  melted,  to  make  the  mixture  weigh 
sixteen  troyounoes,  and  then  mix  them  thoroughly."  U.  S,  1870. 

This  plaster  was  introduced  into  the  Pharmacopoeia  of  1870.  The  formula  is  a  raodifleatien  ef 
that  proposed  by  Prof.  Procter.  (A.  J.  P.,  xxv.  202.)  Aconite  Plaster  may  be  used  whenever  it  is 
desired  to  produce  a  yeiy  powerful  local  anodyne  effect. 
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sodatioD  in  1887  giving  the  process  for  manufactoring  robber-mass  plasters  as 
carried  on  by  Johnson  and  Johnson,  of  New  York.  It  is  as  follows:  The  ingre- 
dients employed  are — Rubber,  two  parts ;  Burgundy  Pitch,  one  part ;  Gum  Oliba- 
num,  one  part.  This  may  vary  with  some  special  plasters,  but  tney  constitute  the 
oomponent  parts  of  the  mass  uiaed  for  the  majority. 

The  crude  rubber  is  at  first  steeped  in  hot  water  to  cleanse  and  soften  it,  then  the 
robber  is  passed  through  the  washer  and  crusher,  where  it  is  subjected  to  seyere 
pressure  between  two  corrugated  rolls,  eight  inches  in  diameter  and  one  foot  wide, 
while  a  stream  of  water  falling  continually  washes  it  thoroughly,  and  it  comes  out 
io  sheets  somewhat  softened. 

After  these  sheets  are  dried,  which  requires  a  number  of  days,  they  are  passed 
through  the  grinder,  where  they  are  crushed  between  two  smooth  rollers,,  fourteen 
inches  in  diameter  and  thirty-six  inches  across.  This  thoroughly  softens  the  rubber 
and  makes  it  plastic,  so  that  it  can  be  readily  worked  up  with  the  other  ingredients. 
The  principal  operation,  the  mixing,  then  takes  place. 

The  medication  must  be  carefully  combined,  and  the  whole  manipulation  so  man- 
aged Uiat  the  plaster  will  be  uniform,  so  that  age  or  varymg  temperature  shall  not 
affect  it. 

This  operation  is  performed  by  means  of  rollers,  sixteen  inches  in  diameter,  ar- 
ranged so  that  one  revolves  at  twice  the  speed  of  the  other.  Between  these  large 
rollera  the  mass  is  passed  with  whatever  medication  is  required:  e^.,  when  a  bella- 
donna mass  is  to  be  made,  a  certain  amount  of  the  stock  mass  is  taken  and  of  ex- 
tract of  belladonna  in  proportions  corresponding  to  the  formula  in  the  Pharmacopceia. 
These  are  repeatedly  passed  through  the  roltors  until  the  extract  of  belladonna  is 
thoroughlv  mixed  with  the  mass,  care  being  taken  to  keep  the  temperature  from 
rising  high  enough  to  decompose  or  affect  the  atropine.  The  spreading  is  also  done 
by  rollers,  into  which  the  thoroughly-mixed  mass  is  fed  at  the  same  time  that  the 
doth  is  fed,  the  thickness  of  the  plasters  being  governed  by  adjusting  screws  on  the 
side  of  the  machine. 

The  robber  base  is  pliable,  adhesive,  will  not  become  too  hard  or  too  soft,  will 
yidd  up  the  medication  to  the  absorbents  of  the  skin,  and  will  retam  its  properties 
indefinitdy. 

EMPLASTRUM  AMMONIACI,   U.S.    Anmomao  Plaster. 

Empiatre  de  Gh>mine  Ammoniaque,  Bmpiatre  fonduat  (r^latif)>  fr,;  Ammoniak-Pfluter,  G, 
.  "  Ammoniac,  one  hundred  parU  [or  five  ounces  av.l ;  Diluted  Acetic  Acid,  one 
hundred  and  forty  parts  [or  half  a  pint].  Digest  the  Ammoniac  in  the  Diluted 
Acetic  Add,  in  a  suitable  vessel,  avoiding  contact  with  metals,  until  it  is  entirely 
emuldonised ;  then  strain  and  evaporate  the  strained  liquid,  by  means  of  a  water* 
batli,  stirring  constantly,  until  a  small  portion,  taken  from  the  vessel,  hardens  on 
cooling."  ir,S. 

This  plaster  has  been  omitted  in  the  British  Pharmacopoeia. 

As  ammoniac  is  not  usudly  kept  purified  in  our  shops,  the  straining  of  the  solu* 
tion  in  the  diluted  acid  is  directed,  as  the  most  convenient  method  of  separating 
impurities.  Dr.  Duncan  remarked  that  the  plaster,  prepared  in  iron  vessels,  *'  ac- 
quires an  unpleasant  dark  color,  from  being  impregnated  with  iron,  whereas,  when 
prepared  in  a  glass  or  earthenware  vessel,  it  has  a  yellowish  white  color,  and  more 
pleasant  appearance."  Care  should  also  be  used  to  avoid  iron  spatulas  in  its  prep- 
aration, as  the  acetic  add  acts  on  that  metal,  and  discolors  the  plaster.  The  use 
of  a  moderate  heat  will  fadlitate  the  action  of  the  diluted  acid ;  and  at  best  it  is  a 
thick  creamy  mass  that  is  obtained,  which  requires  the  dd  of  the  hand  to  stndn  it 
properly. 

Kedioal  Properties.  The  ammoniac  plaster  is  stimulant,  and  is  applied  over 
scrofulous  tumors  and  chronic  swellings  of  the  joints,  to  promote  their  resolution. 
It  often  produces  a  papular  eruption,  and  sometimes  occadons  condderable  inflam- 
mation of  the  skin. 
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EMPLA8TRUM  AMMONIACI  CUM  HYDRARGYRO.   U.S.,  Br. 

Ammoniac  Plaster  with  Mercury. 

Smpl&tre  de  Gomme  Ammoniainie  mereuriel,  Fr.;  Qaeoktilber-  und  Ammonia-k-Pflsster,  O, 

"  Ammoniac,  teven  hundrea  and  twenty  parU  [or  thirteen  ounces  av.]  ;  Mercoiyy 
one  hundred  and  eighty  parts  [or  three  and  one-qnarter  ounces  av.]  ;  Olive  CKl, 
etyht  parts  [or  sixty  grains]  ;  Sublimed  Sulphur,  one  part  [or  eight  grains]  ;  Di- 
luted Acetic  Acid,  one  thousand  parts  [or  seventeen  fluidounoes] ;  Lead  Plaster,  a 
siifficient  quantify,  To  make  one  thousand  parts  [or  eighteen  ounces  av.].  Digest  the 
Ammoniac  in  the  Diluted  Acetic  Acid,  in  a  suitable  vessel,  avoiding  contact  with 
metals,  until  it  is  entirely  emulsioniied ;  then  strain,  and  evaporate  the  strained 
liquid  by  means  of  a  water-bath,  stirring  constantly,  until  a  small  portion,  taken 
from  the  vessel,  hardens  on  cooling.  Heat  the  Olive  Oil,  and  gradually  add  the 
Sulphur,  stirring  constantly  until  they  unite ;  then  add  the  Mercury,  and  triturate 
until  globules  of  the  metal  cease  to  be  visibia  Next  add,  ^iradnally  the  Ammoniac, 
while  yet  hot ;  and  finally,  having  added  enough  Lead  Plaster,  previously  melted 
by  means  of  a  water-bath,  to  make  the  mixture  weigh  one  thousand  parts  [or  eigh- 
teen ounces  av.],  mix  the  whole  thoroughly.*'   U.  S. 

*'  Take  of  Ammoniacum  twelve  ounces  [avoirdupois] ;  Mercury  three  ounces 
[avoird.1 ;  Olive  Oil  fifty-six  grains;  Sublimed  Sulphur  eight  grains.  Heat  the 
Oil,  and  add  the  Sulphur  to  it  gradually,  stirring  till  they  unite.  With  this  mix- 
ture triturate  the  Mercury  until  globules  are  no  longer  visible ;  and,  lastly,  add  the 
Ammoniacum,  previously  liquefied,  mixing  the  whole  carefully."  Br, 

The  finished  preparation  does  not  differ  materially  from  that  produced  by  the 
formula  of  the  last  Pharmacopcoia.  The  use  of  diluted  acetic  acid  to  facilitate  the 
straining  of  the  ammoniac  is  an  improvement  over  the  water  formerly  used.  The 
use  of  lead  plaster  to  bring  up  the  weight  is  needless,  in  our  opinion. 

The  only  use  of  the  sulphur  is  to  aid  in  the  extinguishment  of  the  mercury ;  as 
the  compound  formed  by  it  with  the  metal  is  probably  inert.  When  ammoniac  not 
previously  prepared  is  used,  as  it  is  not  Visible  by  heat,  it  must  be  brought  to  tho 
proper  consistence  by  soUening  it  in  a  small  quantity  of  hot  water,  straining,  and 
evaporating. 

Medical  Properties  and  TTsas,  This  pkster  unites  with  the  stimulant  power 
of  the  ammoniac  the  specific  properties  of  the  mercury,  which  is  sometimes  absorbed 
in  sufficient  quantity  to  affect  the  gums.  It  is  used  as  a  discutient  in  enlargement 
of  the  glands,  tumefaction  of  the  joints,  nodes,  and  other  indolent  swellings,  es- 
pecially when  dependent  on  a  venereal  taint.  It  is  also  sometimes  applied  over  the 
liver  in  chronic  hepatitis.* 

EMPLA8TEUM  ARNICJE.  U.  S.    Arnica  Plaster. 

Empl&tre  d'Arniqae,  Fr.;  Arnioapflaster,  O. 

'^  i^Ltract  of  Arnica  Root,  fijfty  parts  [or  four  ounces  av.]  ;  Resin  Plaster,  one 
hundred  parts  [or  eight  ounces  av.].  Add  the  Extract  to  the  Plaster,  previously 
melted  by  means  of  a  water-bath,  and  mix  them  thoroughly."   U.S. 

These  ingredients  incorporate  readily,  and  form  a  good  plaster.  The  preparation 
was  introduced  into  the  Pharmacopceia,  to  enable  the  apothecary  to  meet  the  de- 
mand for  a  convenient  preparation  of  arnica  for  external  use.  It  is  supposed  to  be 
useful  in  sprains  and  bruises,  and  sometimes  probably  acts  beneficially  by  its  stimu- 
lant properties  in  chronic  rheumatism  and  other  chronic  external  inflammations. 

*  Emplaitrum  Antimonii,  Antimonial  PUuter,  (Emplaatniiii  Stibiatmn,  8.  Antimoniale;  Bm« 
pmtre  (Poix)  ^m^tisfie,  Empl&tre  antimonial,  Fr.;  BreohweinBtein-Pflaster,  Q.)  **  l^ake  of  Tartiatt 
of  Antimony  and  Potaniom,  in  fine  powder,  a  tntyounee;  Burgundy  Pitch /omt  Iroyownoe*.  ]f«ll 
the  Pitch  by  means  of  a  water-bath,  and  strain ;  then  add  the  powder,  and  stir  them  well  together 
until  the  mixture  thickens  on  cooling."  V.  8. 1870. 

This  is  a  useful  formula,  although  no  longer  offloinal.  It  affords  one  of  the  meet  eouTenleal 
methods  of  obtaining  tbe  local  pustulating  effects  of  tartar  emetic.  For  its  effeots  and  bm%  Mt 
Antimonii  «l  FottuHi  Tartra$» 
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EMPLASTRUM  ASAFOETIDJE.  U.8.    AmfMda  PhMer. 

Emplftstnun  Assafcetidie,  Emplastrum  Foetidam ;  Empl&tre  d'Aief^tido,  Bmplfttretf^tide  (antl- 
hjst^nque),  Ft.;  Stinkasant-Pflaster,  0. 

"Asafetida,  thirty-five  parts  [or  thirteen  ounces  av.] ;  Lead  Plaster,  thirty-five 
patts  [or  thirteen  ounces  av.] ;  Gralhanum,  fifteen  parts  [or  five  and  a  half  ounces 
av.] ;  Yellow  Wax,  fifteen  parts  [or  five  and  a  half  ounces  av.] ;  Alcohol,  one 
hundred  cmd  tioenty  parts  [or  three  pints].  Digest  the  Asafetida  and  Galbanum 
with  the  Alcohol  on  a  water-bath,  separate  the  liquid  portion,  while  hot,  from  the 
coarser  impurities  by  straining,  and  evaporate  it  to  the  consistence  of  honey ;  then 
add  the  Lead  Plaster  and  the  Wax,  previously  melted  together,  stir  the  mixture 
well,  and  evaporate  to  the  proper  consistence."  U,  S. 

This  plaster  has  been  omitted  in  the  British  Pharmacopoeia. 

The  directions  of  the  U.  S.  Pharmacopoeia  indicate  the  mode  in  which  the  gum- 
resins  may  be  brought  to  the  liquid  state  before  being  incorporated  with  the  other 
'  ingredients.  Galbanum  melts  sufficiently  by  the  aid  of  heat  to  admit  of  being 
strained ;  but  this  is  not  the  case  with  asafetida,  which  must  be  prepared  by  dis- 
solving it  in  a  small  quantity  of  hot  water  or  alcohol,  straining,  and  evaporating  to 
the  consistence  of  honey ;  and  even  galbanum  may  be  most  conveniently  treated  in 
the  same  way.  Formerly  these  gum-resins  were  ordered  merely  to  be  melted  and 
stndned. 

This  plaster  may  be  advantageously  applied  over  the  stomach  or  abdomen,  in 
cases  of  hysteria  attended  with  flatulence,  and  to  the  chest  or  between  the  shoulders 
ID  hooping-cough. 

EMPLASTRUM  BELLADONNA.  U.  8.,  Br.    Bettadonna  Plaster. 

(fM-PLXS'TByH  BlL-LA-D6H'NiB.) 
Empl&tre  de  Belladone,  F.  .y  Belladonna-Pflaater,  0, 

«  Belladonna  Root,  in  No.  60  powder,  one  hundred  parts  [or  1 6  ounces  av.] ; 
Alcohol,  Resin  Plaster,  each,  a  sufficient  quantity,  To  make  one  hundred  parts. 
Moisten  the  powder  with  forty  parts  [or  7  fluidounces]  of  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  doselv  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Alcohol,  untU  the  Belladonna  Root  is  exhausted.  Reserve  the  first  ninety 
parts  [or  14  fluidounces]  of  the  percolate ;  evaporate  the  remainder  at  a  temperature 
not  exceeding  50^  C.  (122^  F.),  to  ten  parts  [or  2  fluidounces]  ;  mix  this  with  the 
reserved  portion,  and  evaporate  at  or  below  the  above-mentioned  temperature  to  a  soft 
uniform  extract.  Add  to  this  enough  Resin  Plaster,  previously  melted,  to  make  the 
whole  weigh  one  hundred  parts  for  16  ounces  av.],  and  mix  thoroughly."   U.S. 

"  Take  of  Alcoholic  Extract  of  Belladonna /ovr  ounces  [av.] ;  Resin  Plaster,  Soap 
Plaster,  of  each,  eiyht  ounces  [av.].  Melt  the  plasters  by  the  heat  of  a  water-bath, 
then  add  the  extract,  and  mix  the  whole  thoroughly  together."  £r. 

This  preparation  was  formerly  prepared,  in  both  Pharmacopoeias,  with  the  extract 
made  from  the  inspissated  juice  of  the  leaves ;  but  in  the  last  edition  of  the  U.  S. 
and  Br.  Pharmacopoeias  an  alcoholic  extract  of  the  root  was  substituted  with  the 
effect  of  rendering  the  plaster  easier  to  be  spread  and  more  adhesive,  and  the  officinal 
preparation  is  now  of  a  light  yeUowish  brown  color,  without  a  shade  of  green.  It  is 
a  useful  anodyne  application  in  neuralgic  and  rheumatic  pains,  and  in  dysmenor- 
rhoea.  We  have  seen  the  constitutional  effects  of  belladonna  result  from  its  external 
use.  Mr.  T.  W.  Worthington  proposes  a  formula  for  making  belladonna  planter  with 
eaoutohouo  in  the  A.  J.  P.,  xliii.  153.  (See  page  555.)  Machine-spread  belladonna 
plaster  can  be  found  in  the  market,  which  was  admitted  by  a  representative  of  the 
manufaetnrer  to  contain  no  extract  of  belladonna  whatever,  and  to  be  purely  factitious. 
In  deference  to  popular  prejudice,  most  machincHBpread  belladonna  plasters  have  a 
dark  green  color. 
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EMPLASTRUM   CALEFACIEN8.  Br.     Warming  Plasler.    IWam 

Plaster.'] 

(^-PLXS'TRyM  GXl#-9-Fl'q-ipN9— kiU-f-a'sh^ns.) 

See  Iknplattrum  PicU  caw,  Oomtharide.  U.  S. 

EMPLASTRUM  CANTHARIDIS.  5r.    Cb^ntharides  Plaster.    Blister^ 

ing  Plaster. 

See  Oeratum  Cantharidis,  U.S. 

EMPLASTRUM  CAPSICI.  U.  S.     Chpsieam  Plaster, 

(?M-PLX8'TKVM  CXP'81-CI.) 

*'  Resin  Plaster,  Oleoresin  of  Capsicum,  each,  a  sufficient  quantity.  Melt  the 
Resin  Plaster  at  a  a;entle  heat,  spread  a  thin  and  even  layer  of  it  upon  mttsliD,  and 
allow  it  to  cool.  Then  having  cut  off  a  piece  of  the  required  size,  apply  a  thin 
coating  of  Oleoresin  of  Capsicum,  by  means  of  a  brush,  leaving  a  narrow,  blank 
margin  along  the  edges.  A  space  of  four  inches,  or  ten  centimeters  square,  should 
contain  four  grains,  or  twenty-five  centigrammes,  of  Oleoresin  of  Capsicum.**   U.  S, 

This  is  a  new  officinal.  It  is  a  convenient  way  of  obtaining  the  rubefacient 
effects  of  capsicum ;  of  course  the  practice  ^ill  be  for  the  pharmacist  to  emploj 
machine  adhesive  plaster  as  the  base  ;  although,  with  a  little  experience,  Yeiy  good 
work  can  be  done  by  hand. 

EMPLASTRUM  FERRI.  U.  8.    Ir<m  Plaster.     IJSrengthening 

Plaster.'] 

(pi.PLXS'TByM  FfiB'BI.) 

Emplaitmxn  Boborans,  Br,  1867 ;  Chalybeate  Plaster;  Emplastnim  Ferratum,  s.  Martiak; 
Enpl&tre  d'Oxyde  rouffo  de  For,  Empl&tre  de  Canet,  Fr.;  BiBenpflaater,  Stlirkendes  Pflaater,  G. 

"  Hydrated  Oxide  of  Iron,  dried  at  a  temperature  not  exceeding  80^  C.  (176°  P.), 
ten  parts  [or  one  ounce  av.] ;  Canada  Turpentine,  ten  pctrts  [or  one  ounce  av.] ; 
Burgundy  Pitch,  ten  parts  [or  one  ounce  a  v.] ;  Lead  Plaster,  seventy  parts  [or  seven 
ounces  av.].  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  the  Lead  Plaster, 
Canada  Turpentine,  and  Burgundy  Pitch  by  means  of  a  water-bath  ;  then  add  the 
Oxide  of  Iron,  and  stir  constantly  until  the  mixture  thickens  on  cooling."   Ul  & 

*'  Take  of  Peroxide  of  Iron,  in  fine  powder,  one  ounce ;  Bui^ndy  Piteh  iwo 
ounces  ;  Lead  Plaster  ei^ht  ounces.  Add  the  Peroxide  of  Iron  to  the  Buigundj 
Pitch  and  Lead  Plaster,  previously  melted  together,  and  stir  the  mixture  constantly 
till  it  stiffens  on  cooling."  Br. 

This  preparation  differs  from  that  officinal  in  1870  in  the  substitution  of  hydnted 
oxide  of  iron  for  the  subcarbonate,  and  of  Canada  turpentine  for  a  portion  of  tlie 
Burgundy  pitch.  This  latter  change  is  of  questionable  utility,  the  object  being  to 
render  the  plaster  more  adhesive  and  flexible.  It  will  probably  be  found  too  soft 
now,  and  the  Canada  turpentine  irritant  The  same  end  could  have  been  aeoom- 
plishcd,  if  desired,  by  the  addition  of  olive  oil.  The  use  of  hydrated  oxide  of  iron 
in  the  place  of  the  subcarbonate  is  an  improvement,  and  in  this  respect  the  plaster  is 
in  accord  with  the  British  formula. 

This  preparation  has  enjoyed  some  popular  celebrity,  under  the  impressloB  that  it 
strengthens  the  parts  to  which  it  is  applied ;  whence  it  has  derived  the  name  of 
strengthening  plaster.  It  is  used  in  those  conditions  of  the  loins,  larger  muscles,  and 
joints  which,  though  usually  ascribed  to  debility,  are  in  fact  most  frequently  de- 
pendent on  rheumatic  or  other  chronic  inflammatory  affections,  and,  if  relieved  by  the 
plaster,  are  so  in  consequence  of  the  gentle  excitation  produoed  by  it  in  the  vessels 
of  the  skin,  or  of  the  exclusion  of  the  air.  It  may  also,  in  some  instanoes,  give  re- 
lief by  affording  mechanical  support ;  but  neither  in  this  nor  in  any  other  respeet 
can  it  be  deem^l  very  efficient,  because  the  ingredients  composing  it  nave  no  umM 
propertiea  that  are  capable  of  being  taken  up  by  the  absorbeota. 


oaDoe  av. 
nx  parti 
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EMPLA8TRUM  GALBANI.  U.  8.,  Br.     GaXbanum  Plaster. 

(^M-PLlS'TRyU  GXL'BA-KI.) 

Smplastmm  Oalbani  Compositnm,  U.  S.  1870;  Emplastrnm  Litbargyrl  (vel  Plnmbi)  Composi- 
tou,  Emplastram  Diaebylon  OompOBitum ;  Empiatre  de  Galbanam,  Fr,;  Mottarhara-PflMter,  Gum- 
mipflaster,  ZagiptUttor,  0. 

"Galbanum,  sixteen  parts  [or  eight  onnoeB  av.]  ;  TurpentiDe,  two  parts  [or  one 
;  Burgandj  Pitch,  six  parts  [or  three  ounces  av.] ;  Lead  Plaster,  seventy- 
or  thirty-eight  ounces  av.],  To  make  one  hundred  parts  [or  fifly  oances 
ay.].  To  the  Galhanum  and  Turpentine,  previously  melted  together  and  strained, 
add,  first,  the  Burgundy  Pitch,  then  the  Lead  Plaster,  melted  over  a  gentle  fire,  and 
mix  the  whole  thoroughly."   U.  S. 

"  Take  of  Oalhanum,  Ammoniacum,  Yellow  Wax,  of  each,  one  ounce  ;  Lead  Plaster, 
eight  ounces.  Melt  the  Gaibanum  and  Ammoniacum  together,  and  strain.  Then 
add  them  to  the  Lead  Plaster  and  Wax,  also  previously  melted  together,  and  mix 
the  whole  thoroughly."  Br, 

This  is  the  Compound  Galhanum  Plaster  of  the  U.  S.  Pharm.  1870,  the  title  hav- 
ing been  chan^,  with  the  trifling  alteration  of  4  per  cent,  increase  of  lead  plaster. 

In  the  British  process  the  galhanum  and  ammoniac  are  hest  prepared  by  dissolving 
them  in  a  small  quantity  of  hot  water  or  diluted  alcohol,  straining  the  solution,  and 
evaporating  it  to  the  proper  consistence  for  mixing  with  the  other  ingredients. 

Before  being  employed  in  this  process,  the  galhanum  should  be  purified,  as  it 
often  contains  foreign  matters  which  must  injure  the  plaster.  It  may  be  freed  from 
these  by  melting  it  wi(h  a  little  water  or  diluted  alcohol,  straining,  and  evaporating 
to  the  due  consistence. 

This  plaster  acts  as  an  excellent  local  stimulant  in  chronic  scrofulous  enlarge^ 
ments  of  the  glands  and  joints.  We  have  employed  the  compound  plaster  in 
obstinate  cases  of  this  kind,  which,  after  having  resisted  general  and  local  deple- 
tion, blistering,  and  other  measures,  have  yielded  under  its  use.  As  a  discutient  it 
is  also  employed  in  the  induration  which  sometimes  remains  af^er  the  dischaige  of 
abscesses.  It  is  said  to  have  been  usefol  in  rickets,  applied  over  the  whole  lumbar 
region,  and  has  been  recommended  in  chronic  gouty  and  rheumatic  articular  affec- 
tions. It  should  not  be  used  in  the  discussion  of  tumors  in  which  any  considerable 
inflammation  exists. 

EMPLASTRUM  HYDRARGYRL  U.S.,  Br.    Mermrial Pbuler. 

(fM-PLXStBVM  HY-DBAB'9T-Bi.; 

BrnplMtrnm  Meronriale;  Empl&tre  meroariel,  Fr.;  Qneoksilber-PflMter,  (7. 

**  Mercury,  thirty  parts  [or  three  ounces  av.]  ;  Olive  Oil,  ten  parts  [or  one  ounce 
av.]  ;  Eesin,  ten  parts  [or  one  ounce  av.] ;  Lead  Plaster,  j^yjparto  [or  five  ounces 
av.],  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  the  Olive  Oil  and 
Resin  together,  and,  when  the  mixture  has  become  cool,  rub  the  Mercury  with  it 
until  globules  of  the  metal  cease  to  be  visible.  Then  gradually  add  the  Lead  Plas- 
ter, previously  melted,  and  mix  the  whole  thoroughly."   U.  S, 

''Take  of  Mercury  three  ounces;  Olive  Oil  fi/iy-six  arams ;  Sublimed  Sul- 
phur eight  grains  ;  Lead  Plaster  six  ounces.  Heat  the  Oil  and  add  the  Sulphur 
to  it  gradually,  stirring  until  they  unite ;  with  this  mixture  triturate  the  Mercury 
until  globules  are  no  longer  visible,  then  add  the  Lead  Plaster,  previously  liquefied, 
and  mix  the  whole  thoroughly."  Br.  The  ounce  employed  in  this  process  is  the 
avoirdupois  ounce. 

The  present  officinal  process  differs  from  that  of  the  U.  S.  Pharm.  1870  in  em- 
ploying about  9  per  cent,  less  of  lead  plaster.  The  quantity  of  mercury  is  thus 
slightly  increased,  there  being  now  30  per  cent  where  there  was  formerly  27*3  per 
cent.     The  British  preparation  is  stronger,  containing  nearly  60  per  cent. 

The  U.  S.  and  former  British  processes  may  be  considered  identical  in  their 
results.  The  sulphuretted  oil  which  was  employed  in  the  process  of  the  London 
College  to  facUitate  the  extinguishment  of  the  mercury  was  abandoned  in  the  first 
British  PharmacopcBia,  as  just  in  proportion  to  the  increased  facility  of  the  process 
it  leawned  the  efficacy  of  the  resulting  plaster ;  sulphide  of  mercury  being  wholly 
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inert.  Neyertheless,  the  Br.  Pharmaoop<Bia  has  ia  its  last  reyision  retaioed  the  old 
London  formala.  Mr.  Thomas  Blunt  luia  found  it  almost  impossible  to  divide  the 
mercury  sufficiently  by  trituration  with  oil  and  resin,  and  the  resulting  plaster  was 
so  crumbly  that  it  oould  not  be  formed  into  rolls ;  but  by  substituting  a  weight  of 
Venice  turpentine  equal  to  that  of  the  oil  and  resin  combined,  he  found  it  to  answer 
completely.  An  objection,  however,  to  the  turpentine  is,  that  it  might  render  the 
plaster  too  irritant  for  susceptible  skins,  (i'.  J,  Tr,,  1864,  p.  56.) 

This  plaster  is  employed  to  produce  the  local  effects  of  mercuiy  upon  venereal 
buboes,  nodes,  and  other  chronic  tumefiictions  of  the  bones  or  soft  parts,  dependent 
on  a  syphilitic  taint.  In  these  cases  it  sometimes  acts  as  a  powerful  disontient  It 
is  frequently  also  applied  to  the  side  in  chronic  hepatitis  or  splenitis.  In  peculiarly 
susceptible  persons  it  occasionally  affects  the  gums. 

From  observations  made  in  France  by  M.  Serres  and  others,  it  appears  that  the 
mercurial  plaster  of  the  Codex  (Emplcutrum  de  Vigo  cum  Mercurio)  has  the  power, 
when  applied  over  the  eruption  of  smallpox,  before  the  end  of  the  third  day  from 
Its  first  appearance,  to  check  its  progress,  and  prevent  suppuration  and  pitting.  Thia 
operation  of  the  plaster,  so  far  from  being  attended  with  an  increase  of  the  senenl 
symptoms,  seems  to  relieve  them  in  proportion  to  the  diminution  of  the  local  affec- 
tion. It  is  also  thought  that  the  course  of  the  disease  is  favorably  modified  when 
the  mercurial  impression  is  produced  upon  the  system.  That  the  local  effect  is  not 
ascribable  to  the  mere  exclusion  of  the  air  is  proved  by  the  fact  that  the  use  of  lead 
plaster  was  not  followed  by  the  same  results.  It  is  probable  that  other  mercurial 
preparations  would  answer  the  same  purpose ;  and  the  common  mercurial  ointment 
has,  in  our  own  hands,  proved  effectual  in  rendering  the  eruption  upon  the  face  to 
a  considerable  extent  abortive,  in  one  bad  case  of  smallpox.  But,  as  the  most  suc- 
cessful results  were  obtained  with  the  plaster  above  mentioned,  we  give  the  formula 
of  the  French  Codex  for  its  preparation. 

Emplastrum  de  Vxyo  cum  Mercurio,  ''Take  of  simple  plaster  [lead  plaster] 
forty  ounces ;  yellow  wax  ttoo  ounces ;  resin  two  ounces ;  ammoniac,-  bdelliuni, 
olibanum,  and  myrrh,  each,  five  drachms;  saffron  three  drachms;  mercury  ttodve 
ounces;  turpentine  [common  European]  ttoo  ounces;  liquid  storax  six  ounces;  oil 
of  lavender  tvx>  drachms.  Powder  the  gum-resins  and  safiron,  and  rub  the  mer- 
cury with  the  storax  and  turpentine  in  an  iron  mortar  until  completely  extinguished. 
Melt  the  plaster  with  the  wax  and  resin,  and  add  to  the  mixture  the  powders  and 
volatile  oil.  When  the  plaster  shall  have  been  cooled,  but  while  it  is  yet  liquid,  add 
the  mercurial  mixture,  and  incorporate  the  whole  thoroughly."  This  should  be 
spread  upon  leather  or  linen  cloths,  and  applied  so  as  to  effectually  cover  the  part 
to  be  protected. 

EMPLA8TRUM  ICHTHYOCOLL^.  U.  8.    Imiglasa  Plaster. 

[^Cdurt  Plaster.'] 

(EM-PLlS'TRyM  IC}H-THy-9-GdL'Lfi.) 

''  Isinglass,  ten  parts  [or  one  hundred  and  fifty-five  grains];  Alcohol,  ybr^  pans 
[or  one  and  three-fourths  fluidounces] ;  Glycerin,  one  part  [or  twelve  minims]  \ 
Water,  Tincture  of  Benioin,  each,  a  sufficient  quantify.  Dissolve  the  Isinglass  in 
a  sufficient  quantity  of  hot  Water  to  make  the  solution  weigh  one  hundred  and 
tujeiity  parts  [or  measure  four  fluidounces].  Spread  one-half  of  this  in  successive 
layers,  upon  taffeta  (stretched  on  a  level  surface),  by  means  of  a  brush,  waiting  after 
each  application  until  the  layer  is  dry.  Mix  the  second  half  of  the  Innglass  solu- 
tion with  the  Alcohol  and  Qlycerin,  and  apply  it  in  the  same  manner.  Then  re- 
verse the  taffeta,  coat  it  on  the  back  with  Tincture  of  Bensoin  and  allow  it  to  beoome 
perfectly  dry.  Cut  the  plaster  in  pieces  of  suitable  length  and  preserve  them  in 
well-dosed  vessels.  Substituting  gramme  (15*5  grains)  for  party  the  above  quan- 
tities are  sufficient  to  cover  a  piec^  of  taffeta  fifteen  inches  (thirfy^eight  em.)  square.'* 

This  is  a  new  officinal  preparation.  Although  it  will  probably  be  seldom  made 
by  the  pharmacist,  the  introduction  of  a  formula  will  be  of  service  by  indicating 
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Ui6  manner  in  which  ianglass  plaster  can  be  made  by  those  who  desire  to  famish  a 
good  preparation.  The  addition  of  glycerin  prevents  it  from  becoming  brittle,  and 
the  tincture  of  bensoin  is  intended  to  render  it  water-proof.  This  it  only  partially 
accomplishes.  Castor  oil  and  weak  collodion  havo  been  used  instead  with  better 
lesnlts.  (See  Onirt  Flatter,  Part  II.) 

EMPLA8TRUM  OPII.  U.  &,  Br.      Opium  PkuOer. 

(fM-PLlS'TByH  ^'Pf-f.) 

Emplafltmm  Opiatnm,  P.  0,;  Emplutnim  Cephalionm,  8.  Odontalgioam ;  Empltltre  d'Opium. 
Bmpl&tre  o^phallque  (temporal,  odontalgiqa«,  oalmant),  Fr.;  Opiumpflaiter,  Haoptpfl*»ter,  G. 

'*  Extract  of  Opinm,  six  parU  [or  one  ounce  av.] ;  Burgundy  Pitch,  eighteen  parts 
[or  three  ounces  ay.] ;  Lead  Plaster,  seventy-six  parts  [or  twelve  and  one-half  ounces 
av.] ;  Water.  eigJu  parts  [or  one  and  a  huf  fluidounces],  To  make  one  hundred  parts 
[or  seventeen  ounces  av.].  Rub  the  Extract  of  Opium  with  the  Water,  until  uni- 
Ibrmly  soft,  and  add  it  to  the  Burgundy  Pitch  and  Lead  Plaster,  melted  together  by 
means  of  a  water-bath ;  then  continue  the  heat  for  a  short  time,  stirring  constantly, 
until  the  moisture  is  evaporated."   U.  S. 

'^  Take  of  Opium,  in  the  finest  powder,  one  ounce ;  Besin  Plaster  nine  ounces. 
Melt  the  Resin  Plaster  by  means  of  a  water-bath ;  then  add  the  Opium  by  degrees, 
and  mix  thoroughly."  Br. 

We  decidedly  prefer  the  extract  of  opium,  as  employed  in  the  present  U.  S.  process, 
to  the  opium  itself  of  the  British  formula.  It  not  only  forms  a  better  plaster,  but, 
being  soluble,  is  more  likely  to  produce  the  anodyne  effect  desired,  by  being  brought 
by  the  perspiration  to  the  liquid  state  necessary  for  its  absorption.  The  use  of  water 
in  the  former  process  is  also  an  advantage,  as  it  enables  the  opium  to  be  more  thor- 
oughly incorporated  with  the  other  ingredients ;  but  care  should  be  taken  that  the 
moisture  be  well  evaporated. 

The  opium  plaster  is  intended  to  relieve  rheumatic  and  other  pains  in  the  parts  to 
which  it  is  applied. 

EMPLASTRUM  PICIS.  Br.    Pitch  Plaster. 

(fM-PLXS'TRyM  Pixels.) 

*'Take  of  Burgundy  Pitch  twenty-six  ounces;  Common  Frankincense  [Terebin- 
thina,  U.S.]  thirteen  ounces;  Resin,  Yellow  Wax,  of  each,  ^our  ounces  and  a  half; 
Expressed  Oil  of  Nutmeg  one  ounce;  Olive  Oil,  Water,  of  each,  two  fiuidounces. 
Add  the  Oils  and  the  Water  to  the  Frankincense,  Burgundy  Pitch,  Resin,  and  Wax, 
previously  melted  together ;  then,  constantly  stirring,  evaporate  to  a  proper  consist- 
ence." Br,  The  ounce  used  in  this  process  is  the  avoirdupois  ounce,  and  the  fluid- 
ounce  that  of  the  Imperial  measure. 

This  is  a  rubefacient  plaster,  applicable  to  catarrhal  and  other  pectoral  affections, 
chronic  inflammation  of  the  liver,  and  rheumatic  pains  in  the  joints  and  muscles. 
It  often  keeps  up  a  serous  discharge,  which  requires  that  it  should  be  frequently 
renewed.  The  irritation  which  it  sometimes  excites  is  so  snreat  as  to  render  its 
removal  necessary. 

EMPLASTRUM  PICIS  BURGUNDIC^.  U.  8.    Butytmdy  PUoh 

Plaster. 

(fM-PLlS'TBVM  Pixels  Bt?B-Gt^N'DI-gA.) 

Bmplastnun  Pioatnm,  F,P./  Empl&tre  de  Poiz  de  Bonrgogne,  Fr.f  Bwgaadn  Ptoeh-FiMtor,  0. 

"  Burgundy  Pitch,  ninety  parts  [or  nine  ounces  av.];  Yellow  Wax,  ten  parts  [or 
one  ounce  av.],  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  them  to- 
gether, strain  the  mixture,  and  stir  constantly  until  it  thickens  on  cooling.^  U.  S. 

In  the  present  revision  of  the  Pharmacopoeia  the  quantity  of  wax  has  been  dimin* 
ished  3  per  cent,  in  this  plaster.  This  is  undoubtedly  a  step  in  the  wrong  direction ; 
it  was  done  to  round  up  the  formula,  but  it  would  have  made  a  better  plaster  if  15  per 
cent,  of  wax  had  t>een  directed  instead  of  10,  whilst  the  addition  of  5  per  oenL  of  olive 
oil  would  have  still  further  improved  it.     The  object  of  the  wax  is  to  give  a  proper 
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consistence  to  the  Burgnndj  pitcb,  and  to  preyent  its  great  tendency  to  become  brittle. 
M.  Lavigne  proposes  to  obviate  the  tendency  of  Burgnndy  pitch  plaster  to  orack  by 
incorporating  with  it  caoutchouc,  in  the  following  method.  Dissolve  35  parts,  by 
weight)  of  caoutchouc,  in  small  pieces,  in  13  parts  of  oil  of  petroleum  in  a  close  yessd. 
Melt  together  300  parts  of  Burgundy  pitch  and  25  parts  of  white  wax.  Warm  the 
solution  of  caoutchouc  in  a  suitable  vessel,  and  add  gradually,  with  constant  stirring, 
the  melted  pitch  and  wax,  and  finally  incorporate  thoroughly  with  the  mass  3  parts 
of  glycerin.  (Joum,  de  Pharm.,  4e  s^r.,  ix.  131.) 

EMPLASTRUM  PICIS  CANADENSIS.  U.S.    Canada  Pitch  Plaster. 

[Hemlock  Pitch  Plaster.'] 

(fM-PLXS'TBUM  Pi'CiS  CXX-^-DfiN'SIS.) 

Hemlook  Plaster ;  Emplfttre  de  Poix  de  Canada,  Fr.;  Canadapech-Pflaster,  O, 
"  Canada  Pitch,  ninety  parts  [or  nine  ounces  av.]  ;  Yellow  Wax,  ten  parti  [or  one 
ounce  av.].  To  make  one  hundred  parts  [or  ten  ounces  av.].     Melt  them  tG^^er, 
strain  the  mixture,  and  stir  constantly  until  it  thickens  on  cooling."  U.  S. 

The  yellow  wax,  in  this  preparation,  answers  the  same  purpose  as  in  the  Bur- 
gundy Pitch  Plaster,  and  is  even  more  necessary,  in  order  to  give  the  proper  con- 
sistence to  the  Canada  Pitch.  As  in  the  case  of  Burgundy  Pitch  Plaster,  15  per 
cent,  of  wax  would  have  been  preferable  to  10.  (See  Emplastrum  Picis  Burgundiete,) 

EMPLASTRUM  PICIS  CUM  CANTH ARIDE.  U.  8.    PUeh  Plaster 

with  Oantharides.     [  Warming  Plaster.'] 

(fM-PLXS'TBVM  Pi'0!S  CtJM  C^N-THXR'J-DE.) 

EmplaBtmm  Calefiaeie&l,  Br.;  Empl&tre  de  Poix  oantharid^,  Fr.;  Pecfapflaster  mit  Oantluai- 
den,  O. 

**  Burgundy  Pitch,  nmety-two  parts  [or  twenty-three  ounces  av.] ;  Cerate  of 
Cantharides,  eight  parts  [or  two  ounces  av.].  To  make  one  hundred  parts  [or  twenty- 
five  ounces  av.].  Heat  the  Cerate  as  nearly  as  possible  to  100^  C.  (212^  F.)  on  a 
wat€r-bath,  and,  having  continued  the  heat  for  fifteen  minutes,  strain  it  through 
a  close  strainer  which  will  retain  the  Cantharides.  To  the  strained  liquid  add  the 
Pitch,  melt  them  together  by  means  of  a  water-bath,  and,  having  removed  the 
vessel,  stir  the  mixture  constantly  until  it  thickens  on  cooling."   U.  S. 

"  Take  of  Cantharides,  in  coarse  powder.  Expressed  Oil  of  Nutm^,  Tellow  Wax, 
Resin,  of  each,  /our  ounces  [avoir.] ;  Resin  Plaster  three  pounds  and  a  quarter 
[avoir.] ;  Soap  Plaster  two  pounds  [avoir.];  Boiling  Water  one  pint  [Imperial 
measure].  Infuse  the  Cantharides  in  the  Boiling  Water  for  six  hours ;  squeeie 
strongly  through  calico,  and  evaporate  the  expressed  liquid  by  a  water-bath,  tiU 
reduced  to  one-third.  Then  add  the  other  ingredients,  and  melt  in  a  water-bath, 
stirring  well  until  the  whole  is  thoroughly  mixed."  Br. 

This  Plaster  is  an  excellent  rubefacient,  more  active  than  Burgundy  pitch,  yet  in 
general  not  sufficiently  so  to  produce  vesication.  As  prepare4  by  the  ^rmer  U.  S. 
process,  it  occasionally  blistered ;  and  the  proportion  of  cantharides  has,  therefore, 
been  considerably  diminished  in  the  present  formula.  This  is  unfortunate ;  for, 
wnile  such  a  reduction  may  render  the  plaster  insufficiently  active  in  most  eaves,  it 
does  not  entirely  obviate  the  objection  ;  as  the  smallest  proportion  of  flies,  or  even 
the  Burgundy  pitch  alone,  would  vesicate  in  certain  persons.  In  whateyer  mode, 
therefore,  this  plaster  may  be  prepared,  it  cannot  always  answer  the  expectations 
which  may  be  entertained ;  and  the  only  plan,  when  the  skin  of  any  individual 
has  been  found  to  be  very  susceptible,  is  to  accomm6date  the  proportions  to  the  par- 
ticular circumstances  of  the  case.  Much,  however,  may  be  accomplished  by  care 
in  the  preparation  of  the  plaster,  towards  obviating  its  tendency  to  blister,  if  the 
flies  of  the  Ceratum  Cantharidxs  have  been  coarsely  pulverised,  the  larger  parCidea, 
coming  in  contact  with  the  skin,  will  exert  upon  the  particular  part  to  which  they 
may  be  applied  their  full  vesicatory  efiect,  while  if  reduced  to  a  very  fine  powder 
they  would  be  more  thoroughly  enveloped  in  the  other  ingredients,  and  thus  have 
their  strength  much  diluted.     Hence  the  cerate,  when  used  as  an  ingredient  of  the 
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warming  plaster,  should  contain  the  cantharides  as  minutely  divided  as  possible ; 
and,  if  that  usually  kept  is  not  in  the  proper  state,  a  portion  should  be  prepared  for 
this  particular  purpose.  The  plan  of  keeping  the  cerate  used  in  this  preparation, 
for  a  considerable  time,  at  the  temperature  of  100°  C.  (212°  F.),  and  then  straining 
it  80  as  to  separate  the  flies  is  a  good  one,  but  it  would  be  better  yet  to  substitute 
cerate  of  the  extract  of  cantharides  for  the  cerate  of  cantharides.  (See  Ceratum  Can- 
tkaridU,')  The  mode  frequently  pursued  of  preparing  the  warming  plaster  by 
simply  sprinkling  a  very  small  proportion  of  powdered  flies  upon  the  surface  of 
Baignndy  pitch  is  altogether  objectionable. 

It  has  been  objected  to  the  U.  S.  plaster  that  it  is  apt  to  be  too  sofl  in  hot  weather. 
Mr.  6.  C.  Cloee,  ascribing  this  inconvenience  to  the  proportion  of  lard  in  the  cerate 
employed,  proposes  to  obviate  it  by  substituting  Burgundy  pitch  plaster  for  Bur- 
gundy pitch,  and  powdered  cantharides  for  the  cerate,  and  offers  a  formula  in  com- 
pliance with  this  suggestion.  (See  A,  J.  P.y  1867,  p.  20 ;  from  JFVoc.  A.  P.  A.,  1866.) 

The  wanning  plaster  is  employed  in  chronic  rheumatism,  and  in  chronic  internal 
diseases  attended  with  inflammation  or  an  inflammatory  tendency ;  such  as  catarrh, 
asthma,  pertussis,  phthisis,  hepatitis,  and  the  sequelae  of  pleurisy  and  pneumonia. 

EMPLASTRUM  PLUMBI.  U^.,Br.  Lead  Plaster.  IDiaGhyhn  PUxMer.'] 

BM-PLIS'TBVH  VhtWBi.) 

Biralmitnuii  LitliargTri,  Br.  1864 ;  Emplastram  Litbargyri  Simplex,  P.O.;  Bmpl&stnun  Sim- 
plex, Ap.;  Bmjplastrum  £iachjrlon  Simplex,  Emplutrum  Album  Coetum ;  Litharge  Plaster,  Em- 
plitre  simple,  Emplfttre  de  Plomb  (de  Litharge),  Fr.;  Emplastrum  Genisae,  Froschlaichpflaster, 
Bleipflaster,  Diaehjlon-Pflaster,  0. 

"  Oxide  of  Lead,  in  very  fine  powder,  thirty'ttoo  parts  [or  thirty-two  ounces  av.] ; 
Olive  Oil,  nxty  parts  [or  sixty-three  fluidounces]  ;  Water,  a  sufficient  quantity.  Rub 
the  Oxide  of  Lead  with  about  one- half  of  the  Olive  Oil,  and  add  the  mixture  to 
the  remainder  of  the  Oil,  contained  in  a  suitable  vessel  of  a  capacity  equal  to  three 
times  the  bulk  of  the  ingredients.  Then  add  ten  parts  [or  ten  fluidounces]  of  boil- 
ing Water,  and  boil  the  whole  together  until  a  homogeneous  plaster  is  formed,  add- 
ing, from  time  to  time,  during  the  process,  a  little  Water,  as  that  first  added  is 
eoosumed."  U.S. 

**  Lead  Plaster  is  white,  pliable,  and  tenacious,  free  from  greasioess  or  stickiness. 
It  shoald  be  entirely  soluble  in  warm  oil  of  turpentine  (abs.  of  uncombined  oxide 
of  lead^."  U.  S. 

'*  Take  of  Oxide  of  Lead,  in  fine  powder  five  pounds  ;  Olive  Oil  ten  pounds  ; 
Water  five  pounds.  Boil  all  the  ingredients  together  gently  by  the  heat  of  a  steam- 
bath,  and  keep  them  simmering  for  four  or  five  hours,  stirring  constantly,  until  the 
product  acquires  a  proper  consistence  for  a  plaster,  and  adding  more  water  during 
theprocess  if  necessary."  Br.     The  weights  used  in  this  process  are  avoirdupois. 

The  importance  of  this  plaster,  as  the  basis  of  most  of  the  others,  requires  a 
somewhat  detailed  account  of  the  principles  and  manner  of  its  preparation. 

It  was  formerly  thought  that  the  oil  and  oxide  of  lead  entered  into  direct  union, 
and  that  the  presence  of  water  was  necessary  only  to  r^^late  the  temperature  and 
prevent  the  materials  from  being  decomposed  by  heat.  The  discovery,  however,  was 
afterwards  made,  that  this  liquid  was  essential  to  the  process ;  and  that  the  oil  and 
oxide  alone,  though  maintained  at  a  temperature  of  220^  F.,  would  not  combine ;  while 
the  addition  of  water,  under  these  ciroamstances,  would  produce  their  immediate 
union.  It  was  now  supposed  that  the  oil  was  capable  of  combining  only  with  the 
hydrated  oxide  of  lead,  and  that  the  use  of  the  water  was  to  bring  the  oxide  into 
that  state ;  and,  in  support  of  this  opinion,  the  fact  was  advanced  that  the  hydrated 
oxide  of  lead  and  oil  would  form  a  plaster,  when  heated  together  without  any  free 
water.  But,  since  the  general  reception  of  Chevreurs  views  in  relation  to  oils,  and 
their  combinations  with  alkalies  and  other  metallic  oxides,  the  former  opinions  have 
beea  abandoned ;  and  it  is  now  admitted  that  the  preparation  of  the  lead  plaster 
ifbrds  a  genuine  example  of  saponification,  as  explained  by  that  chemist.  A  re- 
action takes  place  between  the  oil  and  water,  resulting  in  the  development  of 
yfyeeriuj  and  of  two  acid  bodies,  oleic  and  palmitic  acids,  to  which,  when  animal 
fiit  18  employed  instead  of  olive  oil,  a  third  is  added,  namely  stearic  acid,    Thi 
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plaster  is  formed  by  a  union  of  these  acids  with  the  oxide,  and,  prepared  aooording 
to  the  directions  of  the  PharmaoopcBias,  is  in  fact  an  oleo-palmitate  of  lead,  and  if 
the  olive  oil  contained  stearin  it  would  be  an  oleo-stearo-palmitate  of  lead.  The 
glycerin  remains  dissolved  in  the  water,  or  mechanically  mixed  with  the  plaster. 
That  such  is  the  correct  view  of  the  nature  of  this  compound  is  evinced  by  the  fact 
that,  if  the  oxide  of  lead  be  separated  from  the  plaster  by  digestion  at  a  moderate 
heat  in  very  dilute  nitric  acid,  the  fatty  matter  which  remains  will  unite  with 
litharge  with  the  greatest  facility,  without  the  intervention  of  water.  According 
to  the  modern  chemical  views,  the  fixed  or  fatty  oils  are  compounds  of  the  free  fatty 
acids  mentioned  and  the  radical  glyceryl.  When  boiled  with  the  oxide  of  lead 
and  water,  the  fatty  acids  combine  with  the  metallic  oxide  to  form  the  plaster,  and 
the  glyceryl  unites  with  the  liberated  hydrogen  and  becomes  glycerin. 

The  reaction  for  olein  and  lead  oxide  is  as  follows :  2CjHj  (CigH^O Jj  +  3PbO 

oleln  Utbarfe 

+  3H,0  =  3Pb  (C,,H„0,),  +  2C,H,  (OH),.    The  radical  glyceryl  (C,H  J  is  a  triad, 

water  lead  oleato  glycerin 

and  combines  with  three  groups  of  a  fatty  acid  or  three  groups  of  hydrozyl  (OH). 

Other  oleaginous  substances  and  other  metallic  oxides  are  susceptible  of  the  same 
combination,  and  some  of  them  form  compounds  having  the  consistence  of  a  plaster; 
but,  according  to  M.  Henry,  of  Paris,  no  oily  matter  except  animal  fat  can  properly 
be  substituted  for  olive  oil,  and  no  metallic  oxide,  not  even  one  of  the  other  oxides 
of  lead,  for  litharge.  He  ascertained,  moreover,  that  the  English  litharge  is  prefer- 
able for  the  formation  of  lead  plaster  to  the  German.  From  more  recent  experiments 
of  Soubeiran,  it  appears  that  massicot  or  even  minium  may  be  substituted  fbr  lith- 
arge, and  a  plaster  of  good  oonsistence  be  obtained ;  but  that  a  much  longer  time 
is  required  for  completing  the  process  than  when  the  officinal  formula  is  followed. 
Owing  to  the  necessity  for  its  partial  deoxidation  the  use  of  minium  requires  a  loneer 
continuance  of  the  process  than  when  massicot  is  employed.  Acoordiag  to  M. 
Davallon,  Professor  in  the  School  of  Medicine  and  Pharmacy  at  Lyons,  it  is  im- 
portent  that  the  olive  oil  employed  should  be  pure ;  for  when  adulterated,  as  it 
frequently  is,  it  yields  an  imperfect  product  Mr.  N.  8.  Thomas  prepared  a  good 
plaster  by  substituting  lard  for  olive  oil,  in  the  proportion  of  eight  pounds  of  lard 
to  five  of  litharge  (^A,  J,  P.,  xix.  175) ;  and  we  are  told  that  it  is  a  common  practice, 
in  this  country,  to  make  lead  plaster  with  a  mixture  of  lard  oil  and  olive  oil 
Mueller  uses  equal  parts  of  lard,  olive  oil,  and  litharge,  having  previously  heated 
the  litharge,  until  a  small  sample  causes  no  effervescence  when  dropped  into  nitrie 
acid,  showing  the  absence  of  carbonate.  {Ffutrm,  Ztg.^  1879,  p.  70 ;  A,  J,  /*.,  1879, 
p.  190.)  It  is  said  that  the  English  plaster-makers  rarely  follow  the  Br.  Pharm. 
direction,  preferring  the  recipe  of  the  old  London  Pharmaoopoeia,  which  oontaias 
more  litharge  and  yields  a  much  firmer  and  less  adhesive  product.*  (P.  J,  Tr.^  3d 
ser.,  V.  701,  716.) 

Lead  piaster  has  also  been  prepared  by  double  decomposition  between  soap  and 
acetete  or  snbacetote  of  lead ;  but  the  results  have  not  been  so  advantageous  as  to 
lead  to  the  general  adoption  of  this  process.  (See  4. «/.  P.,  ix.  727,  and  Jbtcm. 
de  Pharm.,  xxiii.  163  and  322.)  f 

FteparatioiL  The  vessel  in  which  the  lead  plaster  is  prepared  should  be  of  sndb 
a  size  that  the  materials  will  not  occupy  more  than  two- thirds  of  its  ctpaeitj.  The 
oil  should  be  first  introduced,  and  the  litharge  then  sprinkled  in  by  neans  of  a 
sieve,  the  mixture  being  constantly  stirred  with  a  spatula.  The  particles  of  the 
oxide  are  thus  prevented  from  coalescing  in  small  masses,  which  the  oil  wosld  not 

*  Schwaru^t  MutierpJUuier,  Emphutmm  Ftueum  of  the  Gennan  Pharmaoopoeia,  is  made  hj  boil- 
ing 64  parU  of  olive  oil  with  32  partB  of  rery  flnelj  powdered  red  lead  in  a  copper  kettle  ontil  the 
mass  is  of  a  dark  brown  color,  and  then  adding  IS  parts  of  yellow  wax. 

Emplattrum  Futcnm  Camphoratum  is  the  same,  with  the  addition  of  1  per  oent.  of  camphor, 
t  M.  de  Massey.  physician  of  the  hospital  de  la  Pitii,  baring  witnessed  inconTenieneee  from 
lead  plaster  in  conseqoenoo  of  the  absorption  of  the  lead,  snbstitntni  for  it  a  plaster  witb  a  basis 
of  oxide  of  sine,  which  he  has  foand  to  answer  very  well  in  praotioe.  It  cannot  be  made  by  direot 
combination  of  the  oxide;  and  it  is  necessary  to  have  reooarse  to  the  method  of  doable  deoomposi- 
tion.  Solutions  of  white  olire  oil  sonp  and  of  snlphate  of  zinc  being  mixed,  a  oopions  preopitate 
takes  place  of  oleo-palmitate  of  sine,  which,  after  being  washed  and  dried,  may  be  eombiMd  with 
retini^  oil^  and  was,  to  giye  it  the  necessary  oonsistenoe.  {Joum,  de  Pharm,,  xzrii.  100.) 
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easily  penetrate,  and  which  would  therefore  delay  the  process.  While  the  water 
exerts  an  important  chemical  agency  in  the  changes  which  occur,  it  is  also  usefnl 
hy  preventing  too  high  a  temperature,  which  would  decompose  the  oil,  and  cause 
the  reduction  of  the  oxide.  The  waste  must,  therefore,  be  supplied  by  fresh  addi- 
tions as  directed  in  the  process ;  and  the  water  added  for  this  purpose  should  be 
previously  heated,  as  otherwise  it  would  not  only  delay  the  operation,  but  by  pro- 
ducing explosion  might  endanger  the  operator.  During  the  continuance  of  the 
boiling,  the  material  should  be  constantly  stirred,  and  the  spatula  should  be  repeat- 
edly passed  along  the  bottom  of  the  vessel,  from  side  to  side,  so  as  to  prevent  any 
of  the  oxide,  which  is  dispoeed  by  its  greater  density  to  sink  to  the  bottom,  from 
remainii^  in  that  situation.  Th^  materiab  swell  up  considerably,  in  consequence 
partly  of  the  vaporisation  of  the  water,  partly  of  the  escape  of  carbonic  acid  gas, 
which  is  liberatCKl  by  the  oily  acids  from  some  carbonate  of  lead  usually  contained 
in  the  litharge.  The  process  should  not  be  continued  longer  than  is  sufficient  to 
produce  complete  union  of  the  ingredients,  and  this  may  be  known  by  the  color 
and  oonaistcnoe  of  the  mass.  The  color  of  the  litharge  gradually  becomes  paler, 
and  at  length  almost  white  when  the  plaster  is  fully  formed.  The  consistence  in- 
creases with  the  progress  of  the  boiling,  and  is  sufficiently  thick,  when  a  portion  of 
the  plaster,  taken  out  and  allowed  to  cool  upon  the  end  of  a  spatula,  or  thrown  into 
cold  water,  becomes  solid,  without  adhering  in  this  state  to  the  fingers.  The  por- 
tion thus  solidified  should  not  present,  when  broken,  any  red  points,  which  would 
iodieate  the  presence  of  a  portion  of  unoombined  litharge.  When  the  plaster  is 
formed,  it  should  be  removed  from  the  fire,  and  after  a  short  time  cold  water  should 
be  poured  upon  it  Portions  should  then  be  detached  from  the  mass,  and,  having 
been  well  kneaded  under  water,  in  order  to  separate  the  viscid  solution  of  glycerin 
oontained  in  the  interior,  should  be  formed  into  cylindrical  rolls,  and  wrapped  in 
paper.  Such  at  least  has  been  the  course  of  proceeding  usually  recommended. 
Bat  M.  Davallon  maintains  that  the  presenoe  of  glycerin  in  the  plaster  is  useful  by 
keeping  it  in  a  plastic  state,  and  that  washing  and  kneading  are  injurious,  the 
former  by  removing  the  glycerin,  the  latter  by  introducing  particles  of  air  and 
moisture  into  the  mass,  which  is  thus  rendered  more  disposed  to  randdity.  (J..  J. 
/*.,  XV.  274 ;  ftt)m  Joum,  de  Chxm,  Med.)  By  employing  steam  heat  in  the  prep- 
aration of  this  plaster,  the  risk  of  burning  it  is  avoided.  For  a  good  arrangement  for 
this  puriiose,  see  Mohr  and  Redioood^z  Pharmacy ^  edited  by  Prof.  Procter,  p.  420. 
BemDeck  found  that  lead  plaster  could  be  preserved  from  hardening  and  oxidation 
if  kept  in  air-tight  canisters.  {Pharm.  2kitung^  1881,  p.  589.) 

Bir.  C.  Lewis  Diehl  found  it  almost  impossible,  in  following  the  U.  S.  direo- 
tioDS  of  1860,  to  obtain  a  plaster  wholly  free  from  uncombined  litharge.  He  ob- 
viated the  difficulty  by  first  rubbing  the  sifted  litharge  with  about  half  its  weight  of 
oil,  then  stirring  the  mixture  with  the  remainder  of  the  oil,  in  a  tinned  copper 
kettle^  adding  the  water,  and  heating  to  212^  F.  until  a  uniform  plaster  was  formed. 
(wA.  J.  P.,  1867,  p.  385.) 

Kremel  states  that  when  lead  plaster  is  made  from  oleic  add,  the  product  is  al- 
most entirely  soluble  in  ether ;  when  made  with  olive  oil  or  lard,  it  contains  stearate 
and  palnitate  of  lead,  and  thus  a  larger  proportion  b  insoluble  in  ether.  (^Archiv 
d.  Pharm.,  1887,  p.  405.) 

■edioal  Properties  and  ITses.  This  plaster,  which  has  long  been  known  under 
the  name  of  diachylon^  is  used  as  an  application  to  excoriated  surfaces,  and  to  slight 
wounds,  which  it  serves  to  protect  from  the  action  of  the  air.  It  may  also  be  bene- 
fidal  by  the  sedative  influence  of  the  lead  which  enters  into  its  composition.  A 
case  is  on  record  in  which  lead  colic  resulted  from  its  long-continued  application  to 
a  large  ulcer  of  the  leg.  (^Am,  Joum,  of  Med,  Sci,y  xxiii.  246.)  Dr.  J.  M.  Bige- 
low  reports  a  case  of  excessive  sweating  of  the  feet,  which  he  cured  by  putting  the 
patieot  in  bed  for  thirteen  days  and  keeping  the  feet  enveloped  in  strips  of  lead 
plaster.  (iV.  R,,  Oct.  1875.)     Its  chief  use  is  in  the  preparation  of  other  plasters.* 

*  Logan's  Platter.  Take  of  Litharge,  Carbonate  of  Lea4,  eaoh,  a  pound  ;  Castile  Soap,  twetpt 
o«Me«t ;  Botter  (freflh)/oi(r  ouneea  ;  Olive  Oil  two  and  a  half  pint*  ;  Mostio,  in  powder,  two  draehmt. 
It  11  to  be  andentood  that  the  pound  anf*  ounoe  are  of  the  avoirdupois  weight.    Having  mixed 
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Off.  Prep.  Emplastrum  AmmoDiaci  cum  Hjdrargyro ;  Emplastrum  AaafcBtida ; 
Emplastrum  Ferri;  Emplastrum  Galbani;  Emplastram  Hydrargyri;  Emplastnim 
Opii ;  Emplastnim  Resinas ;  Emplastrum  Sapoois ;  Ungueotam  Diachylon. 

Off.  Prep,  Br.  Emplastrum  Ferri ;  Emplastrum  Galbani ;  Emplastrum  Hydrar- 
gyri )  Emplastrum  Plumbi  lodidi ;  Emplastrum  Besinaa ;  Emplastrum  Sapouis. 

EMPLASTRUM  PLUMBI  lODIDI.  Br.    Iodide  of  Lead  Pkuder. 

(fM-PLXS'TRyM  PLt^M'Bl  I^D'|.dX.) 
Emp]&tre  d'lodare  de  Plomb,  Fr.;  Jodblei-Pflaster,  O. 

"^  Take  of  Iodide  of  Lead  tioo  ounces ;  Lead  Plaster  one  pound  ;  Resin  two  owuxi. 
Add  the  Iodide  of  Lead,  in  fine  powder,  to  the  Plaster  and  Resio  preyiouslj  melted 
at  as  low  a  temperature  as  possible,  and  mix  them  intimately.*'  Br. 

This  is  a  local  discutient  plaster,  which  may  also  be  used  with  other  means  to 
affect  the  system.   (See  Plumbi  lodidum.^ 

EMPLASTRUM  RESINS.  U.  8.,  Br.    Rerin  Plaster.     lAdheshe 

Plaster.'] 

(fM-PLlS'TRyM  Bf-^f'NJS.) 
Emplastnim  Adhesiyum,  P.O.;  Empl&tre  r^sineux  (adh^sif ),  Fr,;  Heftpfl&ster,  O. 

**  Resin,  in  fine  powder,/ourfeen  parts  [or  seven  ounces  av.]  ;  Lead  Plaster,  ei^hiy 
parts  [or  forty  ounces  ay.]  ;  Yellow  Wax,  six  parts  [or  three  ounces  ay.l,  To  make 
one  hundred  parts  [or  fifty  ounces  ay.].  To  the  Lead  Plaster  and  Wax,  melted 
together  oyer  a  gentle  fire,  add  the  Resin,  and  mix  them."  IT.  S. 

*^  Take  of  Resin  four  ounces  ;  Lead  Plaster  ttoo  pounds  ;  Curd  Soap  ^100  otmoes. 
To  the  Lead  Plaster,  previously  melted  at  a  low  temperature,  add  the  Resin  and  Soap, 
first  liquefied,  and  stir  them  until  they  are  thoroughly  mixed."  Br.  The  weights 
here  referred  to  are  the  avoirdupois. 

The  alteration  from  the  previous  officinal  formula  is  the  addition  of  yellow  wax, 
which  is  an  improvement,  rendering  the  plaster  somewhat  less  irritating  without 
diminishing  its  adhesive  properties. 

Resin  plaster  differs  fiom  the  lead  plaster  in  being  more  adhesive  and  somewhat 
more  stimulating.  It  is  the  common  adhesive  plaster  of  commerce,  and  is  much  em- 
ployed for  retaining  the  sides  of  wounds  in  contact,  and  for  dressing  ulcers  aooording 
to  the  method  of  Baynton,  by  which  the  edges  are  drawn  towards  each  other,  and  a 
firm  support  is  given  to  the  granulations.  As  prepared  by  the  Dublin  College  it  con- 
tained soap,  which  gave  it  greater  pliability,  and  rendered  it  less  liable  to  crack  in  cold 
weather,  without  impairiog  its  adhesiveness ;  and  the  process  of  that  College  has 
been  adopted  in  the  British  Pharmacopoeia.  It  is  usually  spread  upon  muslin ;  and 
the  spreading  is  best  accomplished,  on  a  large  scale,  by  means  of  a  machine,  as  de- 
scribed in  the  general  observations  upon  plasters.  It  is  kept  ready  spread  by  the 
pharmacist ;  but,  as  the  plaster  becomes  less  adhesive  by  long  exposure  to  the  air, 
the  supply  should  be  frequently  renewed.     When  the  skin  is  very  delicate,  it  ooea- 

sionally  excites  some  irritation,  and,  under  these  drcumstanoes,  a  plaster  mmj  be 

• 

the  Soap,  Oil,  and  Batter,  add  the  Litharge,  and  boil  the  miztare  gentlj,  oonttantly  atlrriag,  ftr 
ail  hour  and  a  half,  or  until  it  shall  assume  a  pale  brown  oolor ;  then  inorease  the  heat  aMBevbat, 
and  continue  to  boil,  until  a  portion  of  the  liquid,  dropped  on  a  smooth  board,  is  found  not  to  ad- 
here to  it  on  oooling ;  then  remove  it  fVom  the  fire,  and  mix  the  Mastic  with  it.  Logan's  platter 
has  long  been  in  popular  use  in  Philadelphia,  and  is  yet  employed  by  regular  praotitioMrB  as 
a  protective  and  discutient  application. 

Platter  of  Carbonate  of  Lead,  This  was  originally  introduced  into  our  Pharmacopoeia  as  anb* 
stitute  for  MaKy*»  plagfer,  at  one  time  much  employed  in  some  parts  of  the  United  States ;  bat  was 
omitted  in  the  edition  of  1840.  It  is  a  good  application  to  surfaces  inflamed  or  exooriated  by  ftio- 
tion,  and  may  be  resorted  to  with  advantage  in  those  troublesome  oases  of  eutaneoos  irritation, 
and  even  ulceration,  which  are  apt  to  occur  upon  the  back  and  hips  during  long-continued  con- 
finement to  one  position.  We  give  the  process  as  contained  in  the  Fharmacopoeia of  1830.  ''Take 
of  Carbonate  of  Lead  a  pound  ;  Olive  Oil  twopinu  ;  Yellow  Wax  four  ouneea  ;  Lead  Plaster  a  pommd 
and  a  half;  Florentine  Orris,  in  powder,  nine  onneee.  Boil  together  the  Oil  and  Caibonate  jf  Lead* 
adding  a  little  water,  and  constantly  stirring,  till  they  are  thoroughly  incorporated  ;  then  add  the 
Wax  and  Plaster,  and,  when  these  are  meltMl,  sprinkle  in  Ihe  Orris,  and  mix  the  whole  together." 
By  this  process  a  good  plaster  may  be  prepared,  rather  too  soft  at  first,  but  soon  acquiring  the 
proper  consistence. 
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sabBtituted  oontainiog  a  smaller  proportion  of  resiD.  That  origiDally  employed 
bj  BajntoQ  contaioed  only  six  drachms  of  resin  to  the  pound  of  lead  plaster.  To 
obviate  the  same  evil,  M.  Herpin  recommends  the  addition  of  tannate  of  lead,  the 
proportion  of  which,  when  adhesiveness  is  required  in  the  plaster,  should  not  exceed 
one-twentieth,  but,  under  other  circumstances,  may  be  increased  to  one-twelfth. 
{BulL  de  Thirap.,  xlviii.  155.) 

In  order  to  render  the  plaster  more  adhesive,  and  less  brittle  in  cold  weather,  it  is 
customary  with  many  manufacturers  to  employ  a  considerable  proportion  of  Burgundy 
pitch  or  turpentine  in  its  preparation ;  but  these  additions  are  objectionable,  as  they 
greatly  increase  the  liability  of  the  plaster  to  irritate  the  skin,  and  thus  materially 
interfere  with  the  purposes  for  which  the  preparation  was  chiefly  intended.* 

Off.  Prep.  Emplastrum  AmiciB  ;  Emplastrum  Belladonnsa ;  Emplastrum  Gapsici. 

Off.  Ptep.  Br.  Emplastrum  Belladonn»j  Emplastrum  Galefaoiens;  Emplastrum 
OpiL 

EMPLASTRUM  SAPONIS.  U.  S.y  Br.    Soap  Plaster. 

(EM-PLlS'TByM  S^-FO'NIs.) 

Smplastram  Saponatam,  P.O.;  Emplastrum  cum  Sapone,  F.P.;  Empl&tre  de  Savon,  Fr.;  Seifeu^ 
pflaster,  G. 

'^  Soap,  dried  and  in  coarse  powder,  ten  parts  [or  one  ounce  av.] ;  Lead  Plaster, 
mnetyparts  [or  nine  ounces  av.] ;  Water  a  mffvcierU  quantity.  Rub  the  Soap 
with  Water  until  brought  to  a  semi-liquid  state ;  then  mix  it  with  the  Lead  Plaster, 
previously  melted,  and  evaporate  to  the  proper  consistence."   U.  S. 

"  Take  of  Curd  Soap  six  ounce$  ;  Lead  Plaster  ttoo  pounds  and  a  quarter  ;  Resin 
one  ofunce.  To  the  Lead  Plaster,  melted  at  a  low  temperature,  add  the  Soap  and  the 
Resin,  first  liquefied  ;  then,  constantly  stirring,  evaporate  to  a  proper  consistence." 
Br.     The  avoirdupois  weights  are  used  in  this  process. 

The  present  U.  S.  formula  is  an  improvement  upon  that  of  a  former  edition  of  the 
Pharmacopoeia.  By  directing  the  soap  to  be  in  powder  instead  of  sliced,  it  may  be 
more  thoroughly  incorporated  with  the  plaster.  Greater  plasticity  is  accomplished, 
in  some  d^ree,  in  the  British  process  by  the  resin.  In  preparing  the  U.  S.  plaster, 
Mr.  G.  Lewis  Diehl  has  found  some  difficulty  in  rubbing  the  soap  up  perfectly  and 
rapidly  with  the  water,  and  has,  therefore,  adopted  the  plan  of  first  rubbing  the  soap 
with  its  weight  of  water,  then  straining  the  mixture  through  coarse  muslin,  and  lastly 
reducing  the  residue  with  a  proportionate  quantity  of  water,  before  stirring  the  whole 
into  the  melted  plaster.  {A.  J.  P.,  1867,  p.  386.) 

Soap  plaster  is  considered  discutient,  and  is  sometimes  used  as  an  application  to 
tumors,  where  a  dressing  is  reauired.  Somewhat  softer  in  its  character,  the  soap 
cerate,  formerly  officinal,  may  oe  found  useful. 

Off.  Prep.  Br.  Emplastrum  Belladonnse ;  Emplastrum  Galefaciens. 

EMPLASTRUM  SAPONIS  FUSCUM.    Br(Aim  Soap  Plaster.     [En^ 

phistrum  CeraJli  Sapoms."] 

(fM-PLlSTRVM  S4-P0^IiS  FOs'oyii.) 
8<MM>  C«rat6  Plaster ;  Empl&tre  d«  Savon  saturn^,  Fr.;  Seifenoerat-Pflaster,  Q. 
*'  Take  of  Curd  Soap,  in  powder,  ten  ounces  [avoirdupois] ;  Yellow  Wax  twelve 
and  a  half  ounces  [avoir.] ;  Olive  Oil  one  pint  [Imperial  measure] ;  Oxide  of  Lead 
fifteen  ownces  [avoir.] ;  Vinegar  on/e  gallon  [Imp.  meas.].  Boil  the  Vinegar  and 
Oxide  of  Lead  together,  by  the  heat  of  a  steam-bath,  constantly  stirring  them  until 
the  Oxide  has  combined  with  the  Acid ;  then  add  the  Soap  and  boil  again  until 
most  of  the  moisture  is  evaporated ;  finally,  add  the  Wax  and  Oil  melted  tc^ether, 
and  stir  the  whole  continuously,  maintaining  the  heat  until  by  the  evaporation  of 

•  An  adhesive  plaster,  exemot  from  oxide  of  lead,  is  prepared  by  Pettenkofer.  It  consists  of 
eateareons  soap  incorporated  witn  turpentine  and  suet,  and  may  be  prepared  in  the  following  man- 
ner. A  solution  of  soap  is  decomposed  by  a  solution  of  chloride  of  calcium.  The  precipitate, 
having  been  expressed  and  dried,  is  powdered  with  half  its  weight  of  turpentine  dried  by  heat; 
and  the  mixture  is  melted,  along  with  an  eighth  part  of  suet,  In  boiling  water.  The  mixture  is 
boiled  until  the  mass  melts  into  a  homogeneous  fluid,  wben  it  is  worked  by  the  hand,  in  the  ordi- 
nary  manner,  in  cold  water.  Should  portions  of  the  calcareous  soap  not  melt,  they  should  be 
separated  by  straining  through  flannel,  ijawm.  de  Pharm.,  3e  s6r.j  x.  858.) 
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the  remaining  moisture  the  prodact  has  acquired  the  proper  conabteuoe  for  a 
piaster."  Br, 

This  is  the  old  CercUum  Saponis  Chmpositum  of  the  London  Collie,  the  name 
of  which  has  been  changed  in  the  British  Pharmacopoeia,  because,  the  former  dass 
of  Cerates  having  been  abandoned,  it  was  necessary  to  put  the  preparation  into  an- 
other class  with  a  different  title.  It  is  not  strictlj  a  piaster,  as  this  term  is  under- 
stood in  American  pharmacy ;  for  heat  is  not  required  to  spread  it,  it  being  applied  to 
the  leather  or  cloth  by  means  of  a  spatula,  like  our  Cerates,  to  which  it  properly  be- 
longs. Indeed,  it  is  essentially  the  same  preparation  as  the  CercUum  Saponu  of  the 
U.  S.  P.  1870,*  consisting,  like  that,  of  soap  plaster  with  wax  and  olive  oil,  though 
made  differently,  and  containing  some  acetate  of  sodium,  as  an  incidental  result  of 
the  process.  In  the  British  formula,  subacetate  of  lead  is  first  formed  by  the  boilii  { 
of  litharge  or  oxide  of  lead  with  vinegar ;  and  the  subacetate  is  then  converted,  by 
double  decomposition  with  hard  soap,  into  a  compound  of  the  oxide  of  lead  and  the 
fatty  acids  of  the  soap,  and  acetate  of  sodium,  which,  with  some  glycerin  formed  in 
the  process,  remains  as  an  ingredient  of  the  lead  plaster.  The  process  is  completed 
by  incorporating  this  with  the  melted  wax  and  oil,  thus  in  fact  converting  the  prepara- 
tion into  a  cerate.  (See  Ceratum  Saponu.) 

ENEMATA.     Clysters. 

These  can  scarcely  be  considered  proper  objects  for  officinal  direction  ;  but,  bavmg 
been  introduced  into  the  former  British  Pharmacopoeias,  and  retained  in  the  present, 
the  plan  of  this  work  requires  that  they  should  be  noticed.  They  are  Bubstaocesin 
the  liquid  form,  intended  to  be  thrown  up  the  rectum,  with  the  view  either  of  evacu- 
ating the  bowels,  of  producing  the  peculiar  impression  of  a  remedy  upon  the  lower 
portion  of  the  alimentary  canal  and  neighboring  organs,  or  of  acting  on  the  system 
generally  through  the  medium  of  the  surface  to  which  they  are  applied.  They  are 
usually  employed  to  assist  the  action  of  remedies  taken  by  the  mouth,  or  to  supply 
their  place  when  the  stomach  rejects  them  or  is  insensible  to  their  impression.  Some> 
times  they  are  preferably  used  when  the  seat  of  the  disorder  b  in  the  rectum  or  its 
vicinity.  As  a  general  rule,  three  times  as  much  of  any  remedy  is  required  to  produce 
a  given  impression  by  enema,  as  when  taken  into  the  stomaoh }  but  this  rule  should 
be  acted  on  with  caution,  as  the  relative  susceptibilities  of  the  stomach  and  rectum 
are  not  the  same  in  all  individuab ;  and,  with  regard  to  all  very  active  remedies,  the 
best  plan  is  to  administer  lees  than  the  stated  proportion.  Attention  should  ako  be 
paid  to  the  fact  that,  by  the  frequent  use  of  a  medicine,  the  susceptibility  of  the 
stomach  may  be  in  some  measure  exhausted,  without  a  proportionate  diminution  of 
that  of  the  rectum. 

When  the  object  is  to  evacuate  the  bowels,  the  quantity  of  liquid  administered 
should  be  considerable ;  for  an  adult,  from  ten  fluidounces  to  a  pint ;  for  a  child  oi 
eight  or  ten  years,  half  that  quantity ;  for  an  infant  within  the  year,  from  one  to  three 
fluidounoes.  Much  larger  quantities  of  mild  liquids  may  sometimes  be  given  with 
safety  and  advantage ;  as  the  bowels  will  occasionally  feel  the  stimulus  of  distention. 
when  insensible  to  irritating  impressions. 

When  the  design  is  to  produce  the  peculiar  impression  of  the  remedy  upon  the 
neighboring  parts,  or  on  the  system,  it  is  usually  desirable  that  the  enema  should 
be  retained,  and  the  vehicle  should  therefore  be  bland,  and  as  small  in  quantity  as  is 
compatible  with  convenient  administration.  A  solution  of  starch,  flaxseed  tea,  or 
other  mucilaginous  fluid  should  be  selected,  and  the  quantitv  should  seldom  exceed 
two  or  three  fluidounces.  In  every  case,  the  patient  should  be  instnioted  to  resiflt 
any  immediate  disposition  to  discharge  the  injected  fluid ;  and  his  effoita  to  retain  it 
should  be  assisted,  if  necessary,  by  pressure  with  a  warm  folded  towel  upon  the  fun- 

*  Oeratum  Sapontt,  U.S.  1870.  Sttap  Cerate,  (Ctirat  de  Satoh,  /V.;  Selfeiie«rat»  O.)  "Take of 
Boap  Plaster  two  troyouneee;  White  Wax  hvo  troyouncee  and  a  half;  Olive  Oil  four  trofouneem.  Melt 
together  the  Plaster  and  Wax,  add  the  Oil,  and,  after  oontinaing  the  heat  a  short  time,  tttr  the 
mixture  until  oool."  U,S,  1870. 

Soap  oerate  is  thought  to  be  cooling  and  sedatire,  and  is  used  In  Nraftdoiis  iwaniagi  and  otbif 
instances  of  ehronio  ezteraal  inSammation. 
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dameni.    The  best  instituneDt  for  administering  enemata  is  a  robber  bulb  and  tube 
syringe. 

ENEMA  ALOES.  £r.    Enema  of  Aloes. 

^  Take  of  Aloes  forty  grauu  ;  Carbonate  of  Potassium  fifteen  grains  ;  Mucilage 
of  Starch  ten  Jiuidounoet.    Mix  and  rub  together."  Br. 

This  is  intended  as  a  formula  for  the  use  of  aloes  in  cases  of  ascarides  in  the  reo- 
tum,  and  of  amenorrhiBa  attended  with  constipation. 

ENEMA  ASAFCETID^.  Br.    Enema  of  AsafeUda. 

Bnema  FoBtidam ;  Fetid  EDema. 

*'  Take  of  Asafetida  thittjf  graim;  Distilled  Wsier  four  fluidounces.  Bub  the 
Asafetida  in  a  mortar  with  the  Water  added  gradually,  so  as  to  form  an  emul- 
sion." Br. 

This  is  carminative  and  antispasmodic  as  well  as  laxative.  In  the  former  Br. 
Pharmacopoeia  it  was  directed  to  be  made  by  mixing  the  tincture  and  Distilled 
Water ;  and,  in  commenting  on  it,  we  stated  that  we  should  prefer  a  preparation  con- 
sisting of  the  gum-resin  robbed  up  with  water ;  as  the  alcohol  of  the  tincture  might 
in  some  instances  prove  injurious.  In  the  present  formula  this  plan  has  been  adopted. 
The  whole  quantity  directed  may  be  administered  at  once. 

ENEMA  MAGNESII  SULPHATIS.  Br.    Enema  of  Sulphate  of 

Magnesium. 

(fiK'f-M^  MlG-NB'§)-i  St^L-PHA'TlS.) 

Bnema  Cathartionm ;  Cathartio  Clyster. 

'^  Take  of  Sulphate  of  Magnesium  one  ounce  [avoirdupois] ;  Olive  Oil  one  /hud- 
ounce;  Mucilagid  o{  Staroh  fifteen  flutdouHces.  Dissolve  the  Sulphate  of  Magne- 
sinm  in  the  Mucilage  of  Starch,  add  the  Oil,  and  mix."  Br. 

The  laxative  enema,  most  commonly  employed  in  this  country,  consists  of  a  table- 
spoonful  of  common  salt,  two  tablespoonfuls  of  lard  or  olive  oil,  the  same  quantity 
of  mobuBses,  and  a  pint  of  warm  water.  It  has  the  advantage  of  consisting  of  mate- 
rials which  are  always  at  hand  in  families,  and  is  in  all  respects  equal  to  the  officinal 
preparation. 

ENEMA  OPII.  Br.    Enema  of  Opinm. 

(fiM'f-M^  O'PI-!.) 
Snema  OpU  rel  Anodjamn ;  Anodyne  Enema. 

*^  Take  of  Tincture  of  Opium  half  a  fluidrachm  ;  Mucilage  of  Starch  tU)ofliuid' 
amuxs.     Mix."  Br. 

This  formula  b  unobjectionable.  Every  one  in  the  habit  of  prescribing  opium 
in  this  way,  must  have  seen  a  much  greater  effect  produced  by  a  oertun  amount 
of  laudanum  injected  into  the  rectum  than  by  one-third  of  the  quantity  swallowed. 
The  fluidrachm  contains  at  least  one  hundred  drops  of  laudanum  of  the  ordinary 
sise,  and  not  less  than  one  hundred  and  twenty  as  they  are  oflen  formed.  From 
twenty  to  twenty-five  drops  are  usually  considered  a  medium  dose  by  the  mouth  ; 
80  that  sixty  drops,  equivalent  to  about  thirty  mioims,  are  abundantly  sufficient 
by  enema.  As  the  object  is  that  the  enema  should  remain  in  the  rectum,  the 
smaller  the  quantity  of  the  vehicle  the  better ;  and  a  mucilaginous  fluid  is  preferable 
to  water,  as  it  involves  the  tincture,  and  prevents  the  irritation  of  the  alcohol 
before  the  opium  begins  to  take  effect  The  ordinary  anodyne  enema,  employed 
in  this  country,  consists  of  about  sixty  drops  of  laudanum  and  one  or  two  fluid- 
ounces  of  flaxseed  tea  or  solution  of  starch,  conforming  precisely  with  the  present 
British  formula. 

This  is  an  admirable  remedy  in  ohetinate  vomiting,  strangury  from  blisters,  painfhl 
sffeetioiis  of  the  kidneys,  bladder,  and  uterus,  and  in  the  tenesmus  of  dysentery.  It 
may  also  frequently  be  employed  to  produce  the  effects  of  opium  upon  the  system, 
when  circumstances  prevent  the  administration  of  that  medicine  by  the  mouth. 
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ENEMA  TEREBINTHIN^-  Br.    Enema  of  Turpentine. 

"  Take  of  Oil  of  Turpentine  one  Jiuidounce  ;  Mucilage  of  StMchJi/ieenJiutdoynees. 
Mix."  Br. 

For  the  dose  of  this  preparation,  see  Oleum  TerebifUhinx. 

ERGK)TA.  U,  S,,  Br.    Ergot.     [Ergot  of  Rye."] 

(fiB'a9-T4.) 

*^  The  solerotium  of  Clavioeps  purpurea,  Tulasne  (Nat.  Ord.  Fungi),  replacing  the 
grain  of  Secale  oereale,  Linn6.  (Nat,  Ord.  Graminaceds.)"  ^  S.  "  The  sclerotiam 
of  Claviceps  purpurea,  Tukune,  produced  within  the  pales  and  replacing  the  gndo 
of  Secale  cereale."  Br. 

Beoale  Gomutum,  P.G.;  Secale  Claratum,  Mater  Seoalis,  Claras  Secalinas  ;  Sparred  Rje;  B^K*^ 
Seigle  ergot6  (noir),  B16  oomuy  Fr.;  Mutterkom,  Eommatter,  Lapfeokorn,   v. 

"  Ergot  should  he  preserved  in  a  dry  place,  and  should  not  be  kept  longer  than 
a  year."   a  S. 

In  all  the  Graminacese,  or  grass  tribe,  and  in  some  of  the  Oyperaoese,  the  pkee 
of  the  seeds  is  sometimes  occupied  by  a  morbid  growth,  which,  from  its  resemblance 
to  the  spur  of  a  cock,  has  received  the  name  of  ergot,  adopted  from  the  French. 
This  product  is  most  frequent  in  the  rye,  Secale  cereaUj  and  from  that  grain  was 
adopted  in  the  first  edition  of  the  U.  S.  Pharmacopoeia,  under  the  name  of  teeale 
cornvJtum,  or  spurred  rye.  In  the  edition  of  1840  the  name  was  changed  to  ergota. 
It  is  probable  that  this  morbid  growth  has  similar  properties  from  whatever  plant 
derived ;  and  the  fact  has  been  proved  in  relation  to  the  ergot  of  wheat  (See  Am. 
Joum.  of  Med.  Sci.y  N.  S.,  xxxii.  479.)  Indeed,  in  a  case  reported  by  Dr.  D.  L. 
McGugin  (Iowa  Med,  Joum.,  iv.  93),  this  variety  of  ei^t  is  said  to  have  succeeded 
promptly,  when  that  of  rye,  previously  tried,  had  fiiiled.*  A  short  thick  etgot. 
produced  upon  the  wild  rice  of  Minnesota,  is  said  to  be  used  as  an  abortifacient 
and  during  labor  by  the  Indian  women.*!* 

M.  Leperdriel,  Jr.,  of  Montpellier,  in  France,  affirms  that  the  ergot  of  wheal  is  des- 
titute of  the  poisonous  properties  of  that  of  rye,  and  is  less  liable  to  change.  The 
former  point  is,  to  say  the  least,  very  uncertain.  Prof.  Bentley,  of  London,  found 
that  of  two  specimens,  one  of  the  ergot  of  rye,  the  other  of  wheat,  which  had 
been  kept  under  similar  circumstances  for  ten  years,  the  former  was  quite  destroyed, 
while  the  latter  was  apparently  unchanged.  Ergot  is  rarer  in  wheat  than  in  lye ; 
and  in  the  head  of  the  former  there  is  generally  but  one  and  very  rarely  more  than 
two  of  the  diseased  grains.  It  is  produced  usually  in  wheat  in  wet  seasons,  and  on 
that  side  of  the  head  most  exposed  to  the  dampness.  It  is  shorter  and  much 
thicker  than  the  ergot  of  rye,  being  about  half  an  inch  long  and  three-quarters  of 
an  inch  or  more  in  circumference,  and  cleft  into  two  or  three  divisions.  In  color 
and  smell  it  resembles  the  spurred  rye.  (P.  J.  TV.,  March  and  April,  1863.) 

The  very  beautiful  and  praiseworthy  investigations  of  M.  TuUsne  have  shown 
that  ergot  is  not  the  diseased  grain  of  the  rye,  but  is  the  tclerotium  of  a  fungosy 
the  Claviceps  purpurea,  Tulasne.  This  fungus  has  three  stages  in  its  life-his- 
tory.    The  development  of  the  tpha^^eUa,  or  first  stage,  commences  with  that  of 


*  For  the  Tarioog  Tiews  that  have  been  held  in  regard  to  the  natare  of  ergot,  see  IMh 
U.  S.  D. ;  the  sketch  is  omitted  here,  as  being  solely  of  historic  interest. 

t  There  is,  indeed,  reason  for  believing  that  this  eigot  is  speoifloally  identical  with  the  olliel* 
nal  one^  since  Talaene  has  oaltivated  the  dissimilar  solerotia  obtained  from  twelre  ipesies  «f 
grasses,  and  foand  the  froctification  in  each  case  idenUoal  with  that  of  the  ergot  of  rye.  More- 
over, from  time  to  time  of  late  years  epidemics  of  abortion  in  cows  have  been  reported  as  prodooed 
by  the  use  of  various  ergots.  This  is  a  strong  indication  that  all  the  ergots  are  similar  in  medi- 
oal  properties.  The  ergot  of  dit,  an  Algerian  reed,  AmpehdemuM  Unax,  lias  appeared  in  eesi:- 
merce  to  some  extent.  It  is,  when  small,  slightly  curved,  but  when  lo^g  {t-9  oentimetres)  it  takes 
a  spiral  turn  from  right  to  left,  the  longitudinal  furrows  being  present  on  the  inner  fiboe.  It  Is  thin- 
ner, dryer,  and  more  brittle  than  the  ergot  of  rye,  and  has  been  used  for  the  preparation  of  an 
ergotine  or  extract  closely  resembling  the  officinal  one,  but  said  to  be  of  a  olearer  red  or  brown 
oolor.  M.  Lallemand  cU^ms  that  the  ergot  of  diss  is  twice  as  strong  as  the  ergot  of  rye,  and  states 
that  it  is  abundant  and  readily  collected.  It  is  also  stated  to  be  less  hygroeoopio  and  less  apt  to  ba 
attacked  by  acari  than  is  the  officinal  article.    {P.  J.  Tr.,  zvi.  6S4, 1880.) 
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tbe  piatil,  which  serves  as  a  soil  for  it.  The  onxj  of  tlie  rye  consists  of  >  oellalar 
membnuie  of  two  costs,  the  outer  of  whioh  bss  a  ibiok  parenchjma,  white  and 
gorged  with  jnice;  the  inner  Is  very  delicate  and  green.  The  sphaoelia,  when  it 
takes  possession  of  the  ovarj,  identifies  itself  with  the  outer  parenchyins,  and  in 
some  measure  replaces  it,  being  as  it  were  home  by  the  inner  membrane.  It  rap- 
idly increases,  taking  the  form  of  the  ovary,  and  almost  obliterating  its  cavity. 
The  oTuie  is  either  entirely  wantbg,  or  may  be  seen,  on  a  careful  examination,  in 
an  imperfeet  form.  For  some  time  the  paraute  ia  represented  enliiely  by  the 
sphacelia,  whioh  is  an  oblong,  fungoos  mass,  almost 
homogeneous,  soft  and  tender,  marked  on  ite  surface 
by  namerous  sinnoas  liirrows,  and  having  within 
many  irregular  cavities,  which,  as  well  as  the  outer 
coat,  are  nnifomUy  oovered  with  linear  parallel  cella. 
From  the  summits  of  these  peripheric  cells,  internal 
as  well  as  external,  issue  oval  oorpusclee,  from  005 
to  -007  mm.  io  length,  whioh  spread  upon  neighboring 
objecte,  and  especially  the  glumes  of  the  fiowers  they 
inhabit.  They  are  a  kind  of  reproductive  oella,  called 
oonidia,  which  are  produced  by  many  fungi,  long  be- 
fore the  perfect  plant  is  developed,  M.  Tulasne  calls 
tbem  "  «pef7na<tie."  In  the  early  stage,  the  sphaoelia 
respects  the  top  of  the  ovary  and  the  stJgmes  at- 
taebed.  The  stamens  oflen  abort ;  but  the  filameuts 
and  anthers  may  sometimes  be  seen  bntied  in  the 
ttssne  of  the  sphaoelia,  and  altered  by  its  action. 
Sometimes  the  ovule  ia  not  completely  aborted,  but 
it  is  certainly  never  developed  into  a  monster  grain. 
In  all  ergotiied  plania,  the  pistils  and  stigmas,  when 
they  remain,  are  often  covered  with  a  monldioess, 
consisting  of  spores  and  entangled  filaments,  which 
end  by  covering  the  parts  with  an  abundant  ashy  or 
sooty  powder.  This  is  a  different  fbngns,  and  was 
eoofoanded  by  Mr.  Quekett  with  the  e^ot  plant 
It  is  found  as  well  in  the  non-e^otised  as  in  the 
ei^otjied  flowers,  and  in  those  of  plants  which  do 
not  bear  eigot.  At  a  somewhat  advanced  period  of 
the  development  of  the  sphaoelia,  there  ezndes,  es- 
pedally  from  the  summit,  a  very  adheeive  juioe, 
which  spreads  over  that  structure,  bearing  along 
with  it  an  immense  number  of  the  seedlets  or  "  tper- 
maiiei"  This  leaves  on  the  surface  when  dry  an 
oily  appearance,  and  afterwards  the  spots,  where  it 
remains,  become  brownish  or  blackish.  But  this 
exudation  does  not  appear  until  the  sphaoelia  has 

oeaaed  to  constitute  the  whole  plant.  Snot  a,  bod  or  rj*  wiui  ngM  (■) 

At  the  base  of  the  sphaoelia  is  produced  a  compact  ^"^J  '^'wiof'  «SwMiom°«mi'B« 
body,  violet  black  without  and  white  within,  which  is  "poo  fu  top  tin  old  cUhhihI  oinnr. 
theeigotinamdimentaryscate.  Withthiscommenoes  ™v*' 

the  seoond  stage  in  the  development  of  the  fungus.  The  young  ergot  is  everywhere 
invested  by  the  tissue  of  the  sphaoelia  (which  Tulasne  calls  also  tpermagomia,  from 
its  office)  ;  but,  aa  it  increases,  it  seems  to  be  placed  below  the  spermatopherous  ap- 
MtratOB,  and  raises  it  steadily  out  of  the  floral  bracts  which  oonoealed  it,  ending 
by  supporting  it  wholly  at  its  summit.  Sometimes  it  carries  with  it  the  atrophied 
ovary,  whioh  still  shows  the  hairs  that  crowned  it,  and  some  remains  of  the  stigmas. 
It  results  that  the  ergot,  whioh  is  technically  the  telerotium  of  the  fungus,  remains 
fbr  some  time  oonoealed  in  the  sphaoelia,  ao  that  this  seems  to  constitute  the  whole 
plant.  But,  when  the  function  belonging  to  this  has  been  fulfilled,  it  b^ins  to 
become  dry,  and  is  much  deformed.     The  eigot,  on  the  contrary,  increases  in  all 
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directions,  and  soon  appears  above  the  glume.  As  it  augments,  the  thin  coating 
which  it  has  received  from  the  spermatopherous  tissue,  especially  below,  gradually 
becomes  thinner,  and  seems  to  disappear ;  so  that  its  surface,  instead  of  being  uni- 
formly violet  black,  is  only  here  and  there  covered  with  the  remains  of  the  dssne, 
or  by  a  deposit  of  the  conidia  or  "  ^permatiey  Nevertheless,  the  sphaoelia,  de- 
formed, shrunken,  and  worn  away  by  rains  and  other  causes,  remains  long  at  the 
top  of  the  ergot,  along  with  the  abortive  ovary,  etc.,  and  may  even  continue  to 
adhere  when  the  ergot  is  detached  from  the  plant.  The  time  required  for  the  full 
development  of  the  sphacelia  and  the  ergot  or  sclerotium  varies.  In  an  example 
under  the  observation  of  M.  Tulasne,  at  least  a  month  elapsed  after  the  appearance 
of  the  sphacelia,  before  the  growth  was  completed. 

Ergot  has  absolutely  nothing  in  common  with  normal  grain.  The  anatomical 
structure  and  all  the  physical  characters  of  ergot  are  those  of  the  mushrooms,  or 
rather  of  a  sclerotic  mycelium.  The  parenchyma,  which  is  whitish,  dry,  and  brittle, 
consists  in  all  its  parts  of  irregular,  globular,  or  polyhedric  thick-walled  cells,  inti- 
mately united,  and  filled  with  a  limpid  oil,  but  feebly  colored  by  iodine.  The  super- 
ficial utricles,  which  alone  are  colored,  have  an  outer  wall  thicker  than  the  inner, 
and  the  color  of  these  is  what  gives  its  characteristic  hue  to  ergot  Not  the  least 
trace  of  starch  is  to  be  detected. 

If  ergot  be  planted  in  a  suitable  soil,  evidences  of  germination  are  seen  in  about 
three  months.  Little  globular  prominences  appear  on  its  surface,  and  gradually  en« 
large,  and  raise  themselves  upon  cylindrical  stems,  and  finally  become  perfect  pilei 
or  fruiting  fungi,  and  produce  elongated,  rod-like  spores  in  flask-shaped  cavities, 
which  open  by  a  little  pore.  These  little  fungi  belong  to  the  genus  Sphs&ria,  As 
they  increase,  the  interior  of  the  ergot  becomes  exhausted,  by  contributing  to  their 
growth.  Falling  to  the  ground,  in  its  natural  course,  the  ergot  in  the  soil  germi- 
nates, and  produces  pilei,  the  spores  of  which,  carried  up  with  the  juices  of  lye, 
become  lodged  in  the  ovary,  where  they  b^n  the  course  of  life  and  progress 
which  has  been  delineated.  Different  grains  are  probably  infested  with  different 
species  of  Claviceps ;  but  there  is  no  reason  to  think  that  any  other  species  is  con- 
cerned in  the  proauct  of  any  officinal  variety  of  ergot.  (^AwiaUs  des  Sciences  Na- 
turelleSj  3e  s^r.,  xx.  5,  1853.) 

The  ergot  usually  projects  out  of  the  glume  or  husk  beyond  the  ordinary  outline  oi 
the  spike  or  ear.  In  some  spikes  the  place  of  the  seeds  is  whollv  occupied  by  the 
ergot,  in  others  only  two  or  three  spurs  are  observed.  It  is  said  to  be  much  more 
energetic  when  collected  before  than  after  harvest  Rye  has  generally  been  thought 
to  be  most  subject  to  the  disease  in  poor  and  wet  soils,  and  in  rainy  seasons  ;  and  in- 
tense heat  succeeding  continued  rains  has  been  said  to  favor  its  development,  especially 
if  these  circumstances  occur  at  the  time  the  flower  is  forming.  It  is  now,  however, 
asserted  that  moisture  has  little  or  nothing  to  do  with  its  production.  It  should 
not  be  collected  until  some  days  after  it  has  begun  to  form ;  as,  according  to  M. 
Bonjean,  if  gathered  on  the  first  day,  it  does  not  possess  the  poisonous  properties 
which  it  exhibits  when  taken  on  the  sixth  day.  (See  P.  J.  Tr.,  Jan.  1842.) 

Properties.  Ergot  is  in  solid,  brittle  yet  somewhat  flexible  grains,  fVom  a  third  of 
an  inch  to  an  inch  and  a  half  long,  from  half  a  line  to  three  lines  in  thickness, 
cylindrical  or  obscurely  triangular,  tapering  towards  each  end,  obtuse  at  the  extrem- 
ities, usually  curved  like  the  spur  of  a  cock,  marked  with  one  or  two  longitivfinal 
furrows,  often  irregularly  cracked  or  fissured,  of  a  violet  brown  color  and  often  some- 
what glaucous  externally,  yellowish  white  or  violet  white  within,  of  an  unpleasant 
smell  when  in  mass  resembling  that  of  putrid  fish,  and  of  a  taste  which  is  at  first 
scarcely  perceptible,  but  ultimatelv  disagreeable  and  slightly  acrid.  "  Somewhat 
fusiform,  obtusely  triangular,  usually  curved,  about  one  inch  (25  mm.)  long,  and 
one-eighth  of  an  inch  (3  mm.)  thick ;  three-furrowed,  obtuse  at  both  ends,  purplish 
black,  internallv  whitish,  with  some  purplish  striae,  breaking  with  a  short  fraotare; 
odor  peculiar,  heavy,  increased  by  trituration  with  solution  of  potassa ;  taate  oOy 
and  disagreeable.*'  U.  8.  Ergot  yields  its  virtues  to  water  and  alcohol.  The  aque- 
ous infusion  or  decoction  is  claret-colored,  and  has  an  acid  reaction.  It  is  precipi- 
tated by  acetate  and  subacetate  of  lead,  nitrate  of  silver,  and  tincture  of  gule^  but 
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affords  with  iodine  no  evidence  oi  tbe  presence  of  starch.  Long  boiling  impairs  the 
Tirtnes  of  the  medicine. 

Ergot  has  been  analyied  by  Vanqaelin,  Winckler,  Wiggers,  Wright,  Legrip, 
Wensell,  Tanret,  Bragendorff,  and  several  others.  Dr.  Wright  supposed  the  virtues 
of  ergot  to  reside  in  the  fixed  oil,  which  he  therefore  recommend^  as  a  substitute 
for  the  medicine.  The  M  of  er^^  when  obtained  from  grains  recently  collected,  is, 
according  to  Dr.  Wright,  oiien  quite  free  from  color ;  but,  as  usnallv  prepared,  it  is 
reddish  brown.  It  has  a  disagreeable,  somewhat  acrid  taste,  is  lighter  than  water, 
and  is  soluble  in  alcohol  and  alkaline  solutions.  It  is  prepared  by  forming  an  ethereal 
tincture  of  ergot  by  the  process  of  din>lacement,  and  evaporating  the  ether  with  a 
gentle  heat.  It  may  be  more  cheaply  prepared  by  substituting  benzin  for  ether. 
£xperieoce  has  shown  that,  though  the  oil  thus  prepared  with  ether  may  have  pro- 
duced effects  analogous  to  those  of  ergot,  they  were  to  be  ascribed  rather  to  some 
principle  extracted  along  with  the  oil  by  the  menstruum  than  to  the  oil  itself;  for, 
when  procured  by  expression,  this  has  been  found  to  be  inactive ;  although  Prof 
Procter  has  ascertained  that  it  contains  a  little  tecalin^  one  at  least  of  the  active 
principles  of  ergot,  which  may  be  separated  from  it  by  washing  with  acidulated  water. 
According  to  Mr.  T.  R.  Baker,  the  oil  has  a  taste  and  smell  similar  to  those  of 
castor  oil,  with  which  it  also  agrees  in  ultimate  composition,  and  yields  analogous  re* 
suits  in  saponification.  (A.  J.  P.,  xxiv.  101-2.)  Dr.  T.  G.  Herrmann  investigated 
specially  the  chemical  constitution  of  the  oil  of  ergot  As  obtained  by  means  of 
ether,  it  was  brownish  yellow,  of  an  aromatic  smell  and  acrid  taste,  viscid,  of  the  sp.  gr. 
0-9249,  and  without  the  drying  property..  It  consists  of  22*703  per  cent  of  palmitic 
acid,  69-205  of  oleic  acid,  and  8*091  of  glycerin.  (iV.  j?.,  1872,  p.  238 ;  from 
Buchner'$  Eq>ertorvum,  1871,  p.  283.)  The  wffar  of  ergot  was  found  by  Mitsch- 
eriich  to  be  peculiar,  and  was  named  by  him  mycoM.  He  described  it  as  crystal- 
lixable,  very  soluble  in  water,  almost  insoluble  in  cold  but  dissolved  by  about  100 
parts  of  boiling  alcohol,  quite  insoluble  in  ether,  and  without  the  action  of  glucose 
on  the  salts  of  copper,  its  formula  is  C„H„0|,  4~  ^^sO,  allying  it  to  cane  sugar, 
and  possibly  making  it  identical  with  trehaloie. 

According  to  Wensell  (A.  J.  R,  May,  1864),  eigot  of  rye  contains  two  peculiar 
alkaloids,  which  he  designates  ecboline  and  ergotiney  and  claims  to  be  the  active  prin- 
ciples of  the  drug.  The  two  bases  of  ergot  are,  according  to  Wenaell,  combined 
with  ergotic  add,  the  existence  of  which  has  been  further  admitted  by  Oanser.  It 
is  said  to  be  a  volatile  body  yielding  crystallizable  salts. 

A  crystallised,  colorless  alkaloid,  eraoHninef  G^Uj!^fi^  has  been  isolated  (1877- 
78)  by  Tanret  He  obtained  it  to  the  amount  of  0*04  per  cent,  some  amorphous 
ergotinine,  moreover,  being  present  The  solutions  of  ergotinine  turn  greenish  and 
red  very  soon ;  they  are  fluorescent  Sulphuric  acid  imparts  to  it  a  red,  violet,  and 
finally  a  blue  hue. 

Dragendorff  and  several  of  his  pupils  since  1875  have  isolated  the  following 
amorphous  principles  of  the  drug :  1,  BderoHc  add^  said  to  be  a  very  active  sub- 
stance, used  chiefly  in  subcutaneous  injections;  about  4  per  cent  of  colorless  acid 
may  be  obtained  from  good  ergot  of  rye ;  2,  McUromuciay  a  mucilaginous  matter 
which  may  be  precipitated  by  alcohol  from  aqueous  extracts  of  the  drug;  3,  sderery- 
thrWy  the  red  coloring  matter  probably  allied  to  anthrachinon  and  the  coloring 
substances  of  madder,  chiefly  to  purpurin ;  4,  scleroiodin,  a  bluish  black  powder 
soluble  in  alkalies;  5,  futco-tclerotinic  acid;  6,  picrosderotine^  apparently  a 
highly  poisonous  alkaloid ;  lastly,  7,  sderoxanthiny  C-H^O,  -f  ^t^i  ^°^  ^)  sdero- 
cryUaUin^  C, H^O,,  have  been  obtained  in  crystals ;  tneir  alcoholic  solution  is  but 
little  colored,  yet  assumes  a  violet  hue  on  addition  of  ferric  chloride. 

Tanret  also  observed  in  ergot  of  rye  a  volatile  camphoraceotu  substance. 

When  ergot  or  its  alcoholic  extract  is  treated  with  an  alkali,  it  yields  as  products 
of  the  decomposition  of  the  albuminoid  matters  ammonia  or  ammonia  bases,  ac- 
cording to  Ludwig  and  Stahl,  methylanUne ;  according  to  others,  trimeth^iamme, 
Wenxell  states  that  phosphate  of  trimethylamino  is  present  in  an  aqueous  extract  of 
ergot,  but  Oanser  ascertained  that  no  such  base  pro-exists  in  ergot  FlUckiger  found 
that  the  crystals  which  abound  in  the  extract  after  it  has  been  kept  for  some  time  are 
an  acid  phosphate  of  sodium  and  ammonium  with  a  small  proportion  of  sulphate. 
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We  quote  from  Dilg's  summarj  of  "  the  active  oonstitaents  of  ergot"  (J..  J.  P., 
1878,  p.  335)  Dragendorff's  process  for  the  two  most  active  ooostitueDts  of  ergot, 
sclerotic  or  sclerotinic  acid  and  scleromucin,  *'  Digest  ergot,  previously  exhausted  hj 
ether  and  absolute  alcohol,  with  water,  dialyse,  evaporate  the  dialjsate  to  a  syrupy 
oonsisteaoe,  and  treat  with  sufficient  alcohol  to  obtain  a  mixture  containing  40  to  45 
per  cent,  alcohol,  which  precipitates  the  potassium  phosphate,  while  more  alconol 
added  until  the  strength  is  increased  to  75  or  80  per  cent.,  precipitates  the  salts  of 
sclerotic  acid,  which  are  soluble  in  dilute  but  insoluble  in  stronger  alcohol,  and  leave 
about  19  per  cent,  of  ash. 

''  The  filtrate,  upon  which  alcohol  has  no  further  effect,  produces  with  ether  a  slight 
precipitate,  which  after  a  few  days'  standing  forms  a  syrupy,  brown  mass,  which 
has  scaroely  any  medicinal  virtue.  The  filtrate  from  this  precipitate,  in  which  the 
reactions  still  distinctly  indicate  the  presence  of  WenzelFs  alkaloids,  after  evaporat- 
ing the  ether  and  alcohol,  does  not  produce  the  specific  action  of  ergot. 

*^The  dark  liquid  remaining  on  the  dialysator,  when  mixed  with  sufficient  alcohol 
to  bring  it  to  45-50  per  cent.,  precipitates  the  sderomudny  which  while  moist 
forms  a  mucilaginous  solution  with  water,  but  after  drying  is  only  partially  soluble, 
differing  in  this  respect  from  sclerotic  acid,  which  is  soluble,  in  all  proportions,  be- 
fore and  after  drying. 

''  Sclerotic  acid  is  obtained  in  a  nearly  pure  state  by  kneading  the  mixed  selerotater 
as  obtained  above,  with  80  per  cent,  alcohol,  and  afterwards  dissolving  them  in  40 
per  cent,  alcohol ;  the  solution  is  mixed  with  an  excess  of  hydrochloric  acid,  and 
after  several  hours  precipitated  with  absolute  alcohol,  whereby  the  ash  is  reduced  to 
about  3  per  cent.,  and  consists  mainly  of  some  silica,  magnesia,  and  phosphates 
of  iron  and  potassium.  The  acid  is  not  a  glucoside,  and  yields  no  precipitates  with 
the  reagents  for  alkaloids,  except  with  phosphomolybdic  acid  a  yellow,  and  with 
tannin  a  nearly  colorless  one.  Sclerotic  acid  is  obtained  as  a  yellowish  brown,  taste- 
less and  inodorous  substance,  which  has  a  very  slight  acid  reaction,  and  is  hygro- 
scopic without  being  deliquescent.  It  is  very  well  adapted  for  subcutaneous 
applications,  in  doses  of  0  03-0*045  6m. 

"  Sderomucin  is  darker  in  color,  slightly  hygroscopic,  gummy,  inodorous  and  taste- 
less ;  yields  26*8  per  cent,  of  ash,  and,  like  sclerotic  acid,  contains  nitrogen,  is  not 
a  glucoside,  and  is  precipitated  by  tannin  and  phosphomolybdic  acid. 

'^  Good  ergot  yields  about  4  to  4}  ner  cent,  of  sclerotic  acid,  and  about  2  to  3  per 
cent,  of  scleromucin." 

For  an  improved  process  for  making  sclerotic  acid,  by  Podwissotzky,  see  If.  i?., 
1883,  p.  271. 

Robert  (^Pharm,  CentralJialley  1884,  p.  607 ;  All,  Das  Mutter  Kotm^  Ldpng, 
1884)  found  three  physiologically  active  principles :  1st,  ergotic  add,  which  he  con- 
siders the  principal  constituent  of  the  sclerotic  acid  of  Dragendorff  and  Podwis- 
sotzky, and  which  is  isolated  by  precipitation  with  ammoniacai  subacetate  of  lead ; 
2d,  sphacelic  acidj  which  can  be  isolated  by  taking  advantage  of  the  insolubility  of 
the  free  acid  in  water  and  its  solubility  in  alcohol ;  3d,  the  alkaloid  comuftne,  which 
is  not  identical  with  the  crystalline  or  with  the  amorphous  ergotinipe  of  Tanret ;  it 
is  readily  soluble  in  alcohol,  and  is  obtained  from  an  alkaline  aqueous  solution  by 
agitation  with  ether.  This  alkaloid  is  said  to  be  very  poisonous.  Dr.  Kobert's  con- 
clusions have  been  questioned  by  Tanret  (P.  J,  Tr.y  1885,  p.  889),  but  the  former 
reaffirms  his  statements  and  believes  that  ergotinine  is  worthless,  and  that  the  activity 
of  fresh  ergot  is  due  to  sphacelic  acid  and  cornutine  as  above  described :  the  im- 
portant fact,  however,  is  noted  that  these  latter  principles  entirely  lose  their  prop- 
erties on  keeping ;  he  therefore  proposes  that  they  be  made  into  pills  and  coated  to 
protect  them.  (Archiv  d,  Pharm,y  1886,  p.  597.) 

The  odor  of  ergot  is  no  doubt  owing  to  the  liberation  of  its  volatile  alkaloid, 
probably  in  consequence  of  a  slow  decomposition  of  the  native  salt.  A  method  of 
detecting  ergot  in  a  mixed  powder,  rye  flour  for  example,  is  thus  afforded.  If,  on 
the  addition  of  solution  of  potassa,  the  odor  of  ergot  be  perceived,  its  piesenoe  is 
sufficiently  proved. 

Ergot,  when  perfectly  dry  and  kept  in  well-stopped  bottles,  will  retain  its  ^rtues 
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for  a  ooQsideinble  time ;  but,  ezpoeed  to  air  and  moiBtare,  it  speedily  undergoes 
ehemical  change  and  deteriorates.  M.  Gk)blej  kept  for  more  than  ten  years,  perfectly 
sonnd,  some  ergot  which  he  had  selected  from  the  year's  harvest,  carefnlly  sifted, 
wiped  with  linen,  then  exposed  to  a  heat  of  from  50^  to  60^  G.  for  three  or  four 
hours,  and  finally  put  into  small  boxes,  holding  each  aboat  30  Om.  (a  troyounce), 
previously  heated  with  the  ergot,  and  finally  closed  air-tight  with  pitch.  (Joum, 
de  Pkann.,  Mar.  1873,  p.  216.)  It  is,  moreover,  apt  to  be  attacked  by  a  minute 
worm,  which  consumes  the  interior  of  the  grain,  leaving  merely  the  exterior  shell 
and  an  excrementitious  powder.  This  insect  is  sometimes  found  in  the  ergot  before 
removal  from  the  plant  In  the  state  of  powder,  the  medicine  still  more  readily 
deteriorates ;  but  Prof.  Dragendorff  believes  that  the  decay  is  due  to  oxidization 
of  the  fatty  principles  of  the  ergot,  and  can  be  prevented  by  depriving  the  ei^ot  of 
its  oil  before  powdering.  {A,  P.  8.,  xxv.)  This  has  since  been  confirmed  by 
Zschiesing,  who  preserved  ergot  for  two  years,  and  Bombelon,  who  kept  ergot  in 
good  condition  for  nine  years,  by  previously  removing  the  fixed  oil  with  ether 
{Phar.  Zeitung^  No.  49,  p.  51 ;  A.  J,  P.,  1881,  p.  457.^  It  is  best,  as  a  general 
rule,  to  renew  it  every  year  or  two.  M.  Yiel  recommends  tnat  it  should  be  well  dried 
at  a  gentle  heat,  and  incorporated  with  double  its  weight  of  loaf  sugar,  by  means  of 
which,  if  protected  from  moisture,  it  will  retain  its  virtues  for  many  years. 
According  to  M.  Zanon,  the  same  result  is  obtained  by  stratifying  it  with  well 
washed  and  perfectly  dried  sand,  in  a  bottle  from  which  air  and  light  are  excluded. 
Camphor  and  powdered  benzoin  are  said  to  prevent  injury  from  worms. 

Xedical  Properties  and  Uses.  Given  in  small  doses  to  men  or  non-pregnant 
women,  ergot  produces  no  obvious  effect.  In  the  quantity  of  half  a  drachm  or  a 
drachm  it  may  occasion  nausea  or  vomiting,  but  in  order  to  produce  very  distinct 
symptoms  enormous  doses  must  be  taken.  We  have  given  the  fluid  extract 
in  doses  of  three  ounces,  daily,  for  one  or  more  weeks  without  perceiving  any 
marked  effect.  In  some  cases,  af^er  very  large  doses,  the  pulse  is  distinctly  reduced 
in  frequency,  and  Dr.  Hardy  has  noted  that  the  foetal  cardiac  pulsations  are  rendered 
infrequent  by  it  But  one  instance  of  fatal  poisoning  has  occurred,  except  when  abor- 
tion has  been  produced.  A  case  is  recorded  in  which  ergot  produced  great  prostration, 
with  an  almost  absent  pulse,  paleness  and  coldness  of  the  surface,  partial  palsy,  with 
pricking  of  the  limbs,  and  great  restlessness,  without  stupor  or  delirium.  {Gazette 
Med,  de  Parig,  Juillet  25,  1857.)  The  symptoms  in  another  case,  recorded  by 
Dr.  Oldright,  were  very  similar  to  those  just  detailed.  The  most  characteristic  is 
the  intense  coldness  of  the  surface,  which  has  also  been  noted  in  the  lower  animals. 
In  the  fatal  case  narrated  by  Dr.  Pratschke,  uneasiness  in  the  head,  oppression 
of  stomach,  diarrhoea,  urgent  thirst,  burning  pains  in  the  feet,  tetanic  spasms, 
violent  convulsions,  and  death  ensued  upon  eating  freely  of  ergotized  grain.  {Lond. 
Med.  Gaz.,  Oct  1850,  p.  579.) 

The  long-continued  and  free  use  of  ergot  is  highly  dangerous,  even  when  no 
immediate  effects  are  perceptible.  Fatal  epidemics  in  different  parts  of  the  conti- 
nent of  Europe,  particularly  in  certain  provinces  of  France,  have  long  been  ascribed 
to  the  use  of  bread  made  from  rye  contaminated  with  this  fungus.*  Dry  gangrene, 
typhus  fever,  and  disorder  of  the  nervous  system  attended  with  convulsions,  are  the 
forms  of  disease  which  have  followed  the  use  of  this  unwholesome  food.  It  is  true 
that  ergot  kas  been  denied  to  be  the  cause ;  but  accurate  investigations,  made  by 
competent  men  upon  the  spot  where  the  epidemics  have  prevailed,  together  with 
the  results  of  experiments  made  upon  inferior  animals,f  leave  no  room  for  reason- 
able doubt  that  at  least  the  gangrenous  affection  alluded  to  has  resulted  from  it. 

Upon  the  lower  animals  ergot  acts  as  upon  man.  Besides  its  influence  upon  the 
uterus,  the  most  impoftant  physiological  action  of  the  drug  is  upon  the  vaso-motor 
nervous  system.     It  has  been  abundantly  proved  that  in  full  therapeutic  dose  it 

*  Pr.  Hofmann  ttat«8  that  ^  per  cent,  of  ergot  can  be  detected  in  bread  by  macerating  30 
grains  of  coarsely  grated  bread  in  40  grains  of  ether  and  20  drops  of  diluted  sulphuric  acid  for  24 
SoBTi,  straining,  shaking  with  solution  of  bicarbonate  of  sodium  and  allowing  to  stand,  when  the 
•ohition  separates  and  is  of  a  violet  color.    (See  also  N,  B,,  1888,  p.  466.) 

X  An  epidemic  among  sheep  was  caused  by  eating  ergotised  grain.    (See  P.  J,  Tr,,  x.  195.) 
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raises  remarkably  the  arterial  pressure  by  producing  a  general  yaso-motor  spasm. 
This  spasm  is  almost  certainly  the  result  of  a  stimulation  of  the  vaao-motor  nerve 
centres,  but  there  are  still  some  authorities  who  believe  that  the  drug  acts  peripher- 
ally  upon  the  muscular  coats  of  the  vessels  or  upon  the  nerves  oonneoted  there* 
with. 

On  the  continent  of  Europe,  in  Germany,  France,  and  Italy,  ergot  has  long  been 
empirically  employed  by  midwives  for  promoting  the  contraction  of  the  uterus ;  and 
its  German  name  of  mutterkom  implies  a  popular  acquaintance  with  its  peculiar 
powers.  But  the  attention  of  the  medical  profession  was  first  called  to  it  by  Dr. 
Stearns,  of  Saratoga  County,  N.  Y.,  in  the  eleventh  volume  of  the  New  York  Med' 
iced  Repository^  1807.  In  its  operation  upon  the  pregnant  uterus,  it  produces  a 
constant  unremitting  contraction  and  rigidity,  rather  than  that  ahemation  of  spas- 
modic effort  and  relaxation  which  is  observable  in  the  natural  process  of  labor. 
Hence,  unless  the  os  uteri  and  external  parts  are  sufficiently  relaxed,  the  medictne 
is  apt  to  produce  injury  to  the  fcBtus  by  the  incessant  pressure  which  it  maintains; 
and  the  death  of  the  child  is  thought  not  unfrequently  to  have  resulted  from  its 
injudicious  employment.  The  cases  to  which  it  is  thought  to  be  especially  adapted 
are  those  of  lingering  labor,  when  the  os  uteri  is  sufficiently  dilated  and  the  exter* 
nal  parts  sufficiently  relaxed,  when  no  mechanical  impediment  is  offered  to  the 
passage  of  the  child,  and  the  delay  is  ascribable  solely  to  want  of  energy  in  the 
uterus.  Other  cases  are  those  in  which  the  death  of  the  foetus  has  been  aaoer* 
tained,  and  when  great  exhaustion  or  dangerous  constitutional  irritation  imperi* 
ously  calls  for  speedy  delivery.  The  medicine  may  also  be  given  to  promote  the 
expulsion  of  the  placenta,  to  restrain  inordinate  hemorrhage  after  delivery,  and  to 
hasten  the  discharge  of  the  foetus  in  protracted  cases  of  abortion.  In  women  sub- 
ject to  dangerous  flooding,  a  dose  of  ergot  given  immediately  before  deliveiy  is 
said  to  have  the  happiest  effects.  Ergot  is  also  much  used  to  cause  the  expubioa 
of  coagula  of  blood,  polypi,  and  hydatids  from  the  uterine  cavity,  and  even  a  num- 
ber of  successful  cases  of  its  employment  for  the  destruction  by  strangulation  of 
fibroid  tumors  of  the  uterus  have  been  reported.  In  uterine  hemorrhage,  unconnected 
with  pregnancy,  the  medicine  is  very  useful ;  and  it  is  probably  the  most  used  and 
most  efficient  of  all  remedies  in  pulmonary  and  other  similar  internal  hemorrhages. 
Its  action  in  these  cases  is  no  doubt  the  result  of  the  contractins  power  it  has  over 
the  smaller  vessels.  This  action  of  ergot  upon  the  blood-vessels  suggests  its  em* 
ployment  in  those  cases  in  which  there  is  local  or  general  dilatation  of  the  blood- 
vessels. It  has  been  used  in  pulmonic  congestion  with  apparent  good  results,  and  it 
has  been  highly  lauded  in  the  first  stages  of  pneumonia  by  several  clinicians,  ob- 
pecially  by  Dr.  J.  £.  Kelly  (^Med.  Register^  1887,  vol.  x.),  as  giving  immediate 
relief  when  injected  hypodermically  in  low  forms  of  pulmonary  hyperomia  such  as 
occurs  in  typhoid  fevers.  It  will  probably  also  be  found  of  service  as  a  vaso-motor 
stimulant  in  surgical  shock,  and  has  been  used  with  asserted  good  results  against 
cerebral  congestion  following  injaries  to  the  head,  also  in  spinal  congestion.  In  cases 
of  apoplexy,  by  increasing  the  blood-pressure  its  tendency  will  be  to  do  harm  rather 
than  good.  The  best  preparation  of  ergot  for  internal  administration,  except  when 
an  immediate  influence  is  desired,  is  the  officinal  solid  extract  given  in  capsules.  The 
fluid  extract  is  perhaps  absorbed  a  little  more  quickly,  but  it  is  much  more  apt  to 
sicken  the  stomach.  The  dose  of  the  solid  extract  is  5  to  30  grains/0*33-l*d5 
Gm.) ;  of  the  fluid,  half  a  fluidrachm  to  two  fluidrachms  (3-9-7*8  Cc;. 

In  hemorrhoids,  and  in  varicose  veins  of  the  leg,  it  has  been  injected  into  the 
diseased  tissue  with  success,  but  probably  acts  only  by  producing  a  severe  local  in- 
flammation. 

Under  the  name  of  Bonjean*s  ergotine,  a  purified  extract  is  |ometimes  used  in  the 
dose  of  from  five  to  ten  grains  (0*33-0*65  Gm.).  It  is  made  by  exhausting  ergot 
with  water,  evaporating  to  the  consistence  of  syrup,  precipitating  the  albumen, 
gum,  etc.,  by  a  large  excess  of  alcohol,  decanting  the  clear  liquid,  and  evaporating 
to  the  consistence  of  a  soft  extract. 

When  promptness  and  certainty  of  action  are  required,  ergot  may  be  used  hypo- 
dermically.  Solutions  of  extract  of  ergot  are  very  prone  to  undergo  speedy  decompo- 
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ntioo,  and,  as  sneb  altered  Bolntions  are  very  irritatiDg,  it  is  important  that  solntioos 
for  bypodermio  use  be  made  freebly,  espeetally  as  the  expenments  of  M.  Engel- 
mann  {DeuUch.  Med.  Wochen,y  Sept  30,  1886)  have  shown  that  the  addition  of 
ordinary  anUseptic  agents  to  such  solutions,  unless  in  very  krge  amount,  simply 
ddays  decomposition,  and  that  the  changes  may  be  far  advanced  although  the  prep- 
arations seem  to  the  eye  unaltered.  Notwithstanding  all  possible  precautions,  the 
hypodermic  injections  of  ergot  have  a  tendency  to  produce  local  innammations  and 
abscesses,  but  the  danger  may  be  reduced  to  a  minimum  by  absolnto  obedience  to 
the  following  directions :  Extract  of  eigot,  five  grains,  should  be  dissolved  in  twenty 
minims  of  recently  boiled  water,  and  two  or  three  drops  of  glycerin  and  half  a  drop 
of  wbolic  acid  be  added.  This  solution  should  be  filterod,  to  remove  any  solid 
partades,  and  theu  at  once  be  thrown  deeply  into  the  cellular  tissues. 

I>njardin-Beaumets  gives  the  dose  of  Tanret's  crystallised  enrotine  for  hypoder- 
mic use  as  5  mUligrammes  (y^  grain).  {BuU.  Thirc^,,  xciv.  236.)  Sclerotic  acid 
does  not  represent  ergot,  as  was,  so  far  as  concerns  the  commercial  article,  shown  by 
experiments  made  in  the  laboratory  of  the  University  of  Pennsylvania ;  indeed,  the 
research  of  Nikitin,  who  claims  that  it  is  the  active  principle,  affords  abundant  evi- 
dence that  it  is  not  so.  (Land.  Med.  Record,  1879,  p.  21.) 

Off.  jFVep.  Extractum  Ergotss  Fluidum ;  Extractum  EigotSD ;  Yinum  Ergotse. 

Off.  Pr^.  Br.  Extractum  ExgotsD  Liquidum ;  InAisum  BrgotSD ;  Unctura  E^tiB. 

ERYTHROXYLON,  U.S.    ErytkroxyUm.    [Owxl.'\ 

(tB-T-THSOx'T-I^N.) 

«« The  loaves  of  Erythroxylon  Coca.  Lamarok.  (JVa^  ^d.  Erythroxylacesa.)"  U.S. 

FeaillM  de  Coca,  Fr.;  CocablHtter,  0. 

Gen.  C^.  Calyx  five-parted,  at  the  base  five-angular.  Styles,  three,  distinct  to 
the  base  and  not  united  into  one.  De  CandoUe,  FVodrorMu,  i.  573. 

E.  eoea.  Lam.  B.  dh  T.  i.  40.  Leaves  ovate,  areolato,  membranaceous,  branches- 
squamous,  pedicels  lateral,  aggregated  in  twos  or  threes,  a  little  longer  than  the 
flower.  De  C. 

Although  it  grows  wild  in  various  parts  of  South  America,  the  coca  shrub  is 
largely  cultivated  for  the  sake  of  its  mves.  The  plant,  which  is  propagated  from 
the  seed  in  nurseries,  begins  to  yield  in  eighteen  months,  and  continues  productive 
for  half  a  centuiy.  The  leaves,  when  maturo,  aro  carofully  picked  by  hand  so  as 
to  avoid  breaking  them  or  injuring  the  young  buds,  are  slowly  dried  in  the  snu) 
and  then  packed  in  bags  (cestos)  holding  from  twenty-five  to  one  hundred  and  fifty 
pounds  each.  They  were  in  general  use  among  the  natives  of  Peru  at  the  time 
of  th«s  conquest,  and  have  continued  to  be  much  employed  to  the  present  time; 
It  ia  affirmed  that  nearly  ten  million  dollars'  worth,  or  forty  million  pounds,  aro 
annually  produced ;  some  plantations  yielding  three  or  four  harvests  a  year.  For 
details  as  to  method  of  cultivation,  etc.,  see  Therap.  Oazettey  Jan.  1886. 

Froperties.  The  leaves  resemble  in  sise  and  shape  those  of  tea,  being  oval^ 
oblong,  pointed,  two  inches  or  more  in  length  by  somewhat  over  an  inch  in  their 

EAtest  breadth,  and  furnished  with  short  delicate  footstalks ;  but  they  are  not, 
e  the  tea-leaves,  dentate,  and  itre  distinguished  from  most  other  leaves  by  a 
slightly  curved  line  on  each  side  of  the  midrib,  running  from  the  base  to  the  apex. 
These  lines  are  not  ribs  but  curves,  which  have  been  produced  by  the  peculiar  fold- 
ing of  the  leaf  in  the  bud.  Oood  specimens  are  perfectly  flat,  of  a  fine  green  color ; 
brown  leaves  should  always  be  rejected  as  inferior.  They  have  an  agreeable  odor 
resembling  that  of  tea,  and  a  peculiar  taste,  which,  in  decoction,  becomes  bitter  and 
astringent.  "  Oval  or  obovate-oblong,  two  to  three  inches  (50  to  75  mm.)  long, 
short-petiolate,  entire,  rather  obtuse  or  emarginato  at  the  apex,  reticulate  on  both 
sides,  with  a  prominent  midrib,  and,  on  each  side  of  it,  a  curved  line  running  from 
base  to  apex ;  odor  slight  and  tea-like ;  taste  somewhat  aromatic  and  bitter."  U.  S. 
Chemical  ConstitiitioiL  In  1853,  Wackenroder  demonstrated  the  existence  of 
tannic  acid  in  coca  leaves ;  and  in  1859,  M.  Stanislas  Martin  found  in  them  a 
peculiar  bitter  prindple,  resin,  tannin,  an  aromatic  principle,  extractive,  chlorophyll, 
a  substance  analogous  to  theine,  and  salts  of  lime.  Previous  to  this  (1855)  Gar- 
^7 
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deke  had  isolated  the  crysfcalline  alkaloid  and  given  it  the  name  of  eryiharoxyUne. 
Br.  Albert  Niemann,  of  Goelar,  made  the  first  thoroagh  investigation  of  the  leaves^ 
and  gave  to  the  alkaloid  the  name  it  now  usually  bears  of  cocaine.  The  foDowing 
was  his  process.  The  leaves  were  exhausted  with  85  per  cent  alcohol  addnktel 
with  2  per  cent,  of  sulphuric  acid  ;  the  tincture  was  treated  with  mOk  of  lime  and 
filtered ;  the  filtrate  was  neutralized  with  sulphuric  add,  and  the  alcohol  diaiilled 
ofi^.  The  syrupy  residue  was  treated  with  water  to  separate  resin,  and  then  precipi- 
tated by  carbonate  of  sodium.  The  deposited  matter  was  exhausted  by  ether,  and 
the  ethereal  solution,  afler  most  of  the  ether  had  been  distilled,  was  allowed  to 
evaporate  spontaneously.  The  cocaine  was  thus  obtained  in  colorless  crystals,  mixed 
with  a  vellowish  brown  matter  of  a  disagreeable  odor,  which  was  separated  by  wash- 
ing with  cold  alcohol.  Dr.  Squibb's  process  for  cocaine  and  its  hydrochlorate  is  as 
follows :  Coarsely  ground  coca  leaves  are  repercoiated  with  an  aqueous  five  per  cent 
solution  of  sulphuric  acid,  and  a  very  dense,  slightly  acid  percolate  is  obtained ;  this 
is  thoroughly  agitated  with  pure  coal  oil  and  an  excess  of  sodium  carbonate;  the 
liberated  alkaloid  is  retained  by  the  coal  oil,  and  is  nearly  free  from  coloring  mafr- 
ter ;  the  oily  solution  is  then  agitated  with  acidulated  water,  and  again  prectpt* 
tated  by  sodium  carbonate  in  the  presence  of  ether.  The  ethereal  solution  of  cocaine 
is  treated  with  diluted  hydrochloric  acid  fractionally,  and  the  nearly  colorless  solutions 
of  cocaine  hydrochlorate  are  cautiously  evaporated  in  shallow  porcelain  pans  almort 
to  dryness.  The  product  is  in  the  form  of  a  white,  crystalline,  granular  powder,  and 
it  is  a  nearly  pure  anhydrous  salt  {Ephemeru^  1887,  p.  906.)  Pure  cocaine  is  in 
colorless  transparent  prisms,  inodorous,  of  a  bitterish  taste,  soluble  in  704  parts  of 
cold  water,  more  soluble  in  alcohol,  and  freely  so  in  ether.  The  solution  has  an  alka- 
line reaction,  and  a  bitterish  taste,  leaving  a  peculiar  numbness  on  the  tongue,  fol- 
lowed by  a  sensation  of  cold.  The  alkaloid  melts  at  97*7^  C.  (208^  F.),  and  on  cod- 
ing congeals  into  a  transparent  mass,  whidi  gradually  becomes  crystalline^  Heated 
above  this  point  it  changes  color,  and  is  decomposed.  It  ia  inflammable,  burning 
with  a  bright  flame,  and  leaving  charcoal.  With  the  acids  it  forms  soluble  and 
crystallizable  salts,  which  are  more  bitter  than  the  alkaloid  itself.  The  formula  ii 
GjfH,^NO^.  Dr.  Niemann  also  obtained  wax,  a  variety  of  tannic  add  (eoca-tamme 
acid),  and  a  concrete  volatile  odorous  substance.  (See  A,  J.  P.,  1861,  p.  122.^  A 
volatile  alkaloid,  hygrine^  first  noticed  by  Madagan,  but  named  by  Loosen,  is  a  tnick, 
pale  yellow,  oily  liquid,  having  a  strong  alkaline  reaction,  bumine  taste,  and  the  odor 
of  trimethylamine.  Its  existence  has,  however,  been  doubted.  M.  Lessen  has  exam- 
ined cocaine,  and  ascertained  that,  when  heated  with  hydrochloric  add,  it  splits  into 
benzoic  acid,  methyl  alcohol,  and  a  new  base  which  he  calls  ecgtmine,  of  whidi  the 
formula  is  C^H^NO,.  The  mutability  of  cocaine  with  acids  explains  why  the  at* 
tempts  to  extract  the  alkaloid  with  add  liquids  have  failed.  M.  Lessen  therefore 
recommends  the  omission  of  add  in  operating  on  the  leaves,  and  proposes  the  fol- 
lowing modification  of  Niemann's  plan.  An  infusion  ia  first  made ;  this  is  piedpi- 
tated  with  acetate  of  lead ;  the  lead  is  removed  by  sulphate  of  sodium ;  the  lionud 
b  concentrated,  carbonate  of  sodium  added,  and  the  whole  shaken  with  ether.  The 
ether  extracts  the  alkaloid,  and  yields  it  in  a  crude  state  by  evaporation.  It  is  thea 
purified  as  in  the  process  of  Dr.  Niemann.  (Jmim,  de  P/kirm.,  Juin,  1862,  p.  522.) 
The  tannin  of  coca  leaves  strikes  a  green-black  with  ferric  salts,  and  has  reodved 
the  name  of  eoca^tannic  (uM.  For  methods  of  assaying  coca  leaves,  see  Lyons, 
Chicago  Fkarmacitt,  1885,  Sept ;  Squibb,  ^Aemem,  1887,  p.  912 ;  Presoott^ 
Organic  Anafytii,  pp.  178, 179. 

The  alkaloid  cocaine  acts  upon  the  lower  animals  much  as  does  thdne.  It 
tetanizes  frogs,  or  in  overwhdming  doses  paralyzes  the  sensory  nerves  and  the  posterior 
columns.  Babbits  and  dogs  are  killed  by  it  through  paralysis  of  the  re^intoij 
centres.  In  proper  doses  it  elevates  arterial  pressure  by  an  acdon  upon  the  vaso- 
motor centres  and  the  cardiac-motor  system.  (2,  OtL) 

Medical  Properties.  As  a  nerve  stimulant,  coca  has  been  used  immemorially  faj 
the  Peruvian  and  Bolivian  natives.  In  1853,  Dr.  Weddell  stated  that  it  produces 
a  gently  exdtant  effect,  with  an  indisposition  to  sleep ;  in  these  respects  resembling 
tea  and  cofiee ;  also,  that  it  will  support  the  strength  for  a  oonsidenble  time  in  the 
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ftbsenoe  of  food ;  but  does  not  sapply  the  place  of  natriment,  and  probably,  in  this 
respeet  also,  aots  like  the  two  subetances  referred  to.  The  Indians,  while  chewing 
i^  mixed  with  some  alkaline  sabetance,  as  the  ashes  of  certain  plants,  or  lime,  pass 
whole  days  in  travelling  or  working  without  food.  It  is,  however,  clearly  proven 
that  these  leaves  do  not  take  the  |daoe  of  nutriment,  but  simply  put  off  the  sense 
of  fatigue  and  hunger,  the  Indian  making  up  at  his  evening  m^  for  the  day*8  ab- 
atinenoe.  It  is  probable  that  they  prevent  hunger  simply  by  their  local  benumbing 
influence  upon  the  nerves  of  the  stomach.  Their  moderate  habitual  use  does  not 
seem  to  be  injurious,  but  the  habit  b  said  readily  to  grow  upon  the  person,  and 
finally  the  inveterate  excessive  coca-chewer  can  be  recognised  by  his  uncertain  step, 
general  apathy,  sunken  eyes  surrounded  by  deep  purple  aureoles,  his  trembling  lips, 
gieen  and  crusted  teeth,  and  excessively  fetid  breath,  with  peculiar  blackness  about 
the  corners  of  the  mouth.  An  incurable  insomnia  is  apt  to  be  developed,  ema* 
dation  becomes  extreme,  dropsy  appears,  and  even  death  results  in  a  condition  of 
general  marasmus.  When  coca  is  taken  in  a  single  large  dose  it  produces  a  condi- 
tion of  peculiar  physical  beatitude  and  calm,  followed  by  a  sensation  of  excessive 
power,  which  is  affirmed  to  be  aocompanied  by  a  real  increase  of  physical  ability. 
Dr.  MoQtegaxaa  took  in  the  course  of  two  hours  about  900  grains  of  the  coca  leaf, 
with  the  result  of  great  increase  in  the  number  of  the  heart-bmts,  and  a  condition  of 
intoxication  resembling  that  produced  by  hasheesh.  He  was  possessed  by  a  feeling 
of  intense  joyousness,  while  a  succession  of  visions  and  phantasmagoria,  most  bril- 
Iknt  in  form  and  color,  trooped  rapidly  before  his  eyes.  He  then  passed  into  a  con« 
ditioa  of  delirious  excitement,  which  was  succeeded  by  a  deep  sleep  that  lasted 
three  hours.  The  symptoms  which  are  described  as  produced  by  coca  in  the  natives 
of  Bolivia  and  Peru  are  so  different  from  those  commonly  caused  by  cocaine  itself 
as  to  suggest  that  the  alkaloid  does  not  completely  represent  the  crude  leaf.  Five 
grains  of  cocaine  have  been  in  several  cases  taken  by  the  mouth  or  hypodermically, 
the  result  being  nausea,  disturbance  of  vision,  incoherence  of  speech,  severe  sweat- 
ing, with  fall  of  bodily  temperature,  dilatation  of  the  pupils,  marked  disturbance  of 
ren>iration  with  evidences  of  asphyxia,  feeble  pulse,  and  finally  other  symptoms  of 
coUapsa  In  a  case  in  which  22  grains  were  taken  in  a  glass  of  beer,  the  man 
shortly  afterwards  went  to  sleep,  and  awoke  after  some  hours  with  great  abdominal 
pains,  dryness  in  the  mouth,  excessive  weakness,  and  vertigo.  There  was  also  sup- 
pieasioD  of  urine  for  twenty-four  hours,  but  the  patient  finally  recovered.  The  ex- 
perimeDts  upon  the  lower  animals  show  that  whilst  cocaine  is  a  feeble  toxic  agent, 
It  will,  in  sufficient  amount,  produce  death  through  arrest  of  respiration  by  paraly- 
sis of  the  respiratory  centres.  The  influence  of  the  alkaloid  upon  the  circulation 
seems  to  be  entirely  subservient  to  its  action  on  the  respiration,  and  there  is  so 
much  conflict  of  evidence  as  to  the  exact  action  of  the  drug  upon  the  heart  and 
vaso-motor  system  that  at  present  it  is  not  possible  to  reach  definite  conclusions. 
The  most  susceptible  portion  of  the  nervous  system  to  the  action  of  cocaine  is  the 
cerebmm,  and  the  delirious  excitement  which  in  man  is  so  prominent  after  the 
taking  of  large  doses  of  coca  is  said  to  be  almost  equally  pronounced  in  the  dog. 
The  researehes  of  various  physiologists  indicate  that  the  drug  has  also  influence 
upon  the  spinal  cord  and  the  nerve- trunks,  it  having  special  power  over  the  sensory 
ade  of  the  cord  and  the  sensory  nerves. 

The  stimulant  effect  which  coca  appears  to  exert  upon  the  cerebrum  has  led  to 
its  extensive  use  in  melancholia,  neurasthenia,  hysteria,  and  allied  disorders.  The 
results  obtained,  however,  have  not  been  what  was  expected.  Almost  all  clinicians 
agree  that  in  melancholia  no  good  whatever  is  achieved,  and  that  in  neurasthenia 
and  hysteria  the  drug,  unless  given  in  small  doses,  acts  deleteriously,  although  in 
some  cases  the  fluid  extract  of  coca  or  a  coca  wine  seems  to  be  of  service  for  a  time 
in  stimulating  the  digestion,  and  to  some  slight  extent  the  general  nervous  system. 

The  chief  use  of  cocaine  in  practical  medicine  is  for  its  local  effects.  When 
brought  in  contact  with  a  mucous  membrane  or  with  an  exposed  surface  it  pro- 
duces a  peculiar  pallor,  followed  in  a  few  moments  by  complete  loss  of  sensitiveness. 
When  the  mucous  membrane  is  extremely  sensitive,  as  in  the  conjunctiva,  a  burning 
pain  Is  at  first  produced,  but  this  soon  subsides,  and  leaves  a  condition  in  whicV 
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the  part  may  be  out  or  burnt  without  the  patient  being  consciouis  of  it  All  muoNU 
membranee  are  permeable  to  cocaine  solutions,  which  will,  however,  not  penetrate 
through  the  skin.  When  brought  in  contact  with  the  nenre-tmnks  or  endingVy  oocaiiM 
rapidly  produces  paralysis  of  sensation.  When  the  circumstances  are  favonble,  so- 
lutions of  cocaine  are  extremely  useful  in  allaying  pain,  as  in  hemorrhoidal  inflam- 
mations, superficial  cancerous  or  other  painful  ulcerations,  but  they  are  especially 
employed  for  surgical  purposes.  In  surgical  operations  about  the  eye,  noee,  and 
mouth,  unless  the  cutting  is  to  be  too  deep  and  extensive,  a  siinple  application  of 
the  solution  once  or  twice  by  means  of  a  camers-hair  brush  is  sufficient  for  the  por* 
poses  of  the  surgeon.  Even  deeper  operations,  such  as  the  removal  of  tamors,  the 
opening  of  felons,  and  the  amputation  of  fingers,  may  be  rendered  painless  by  hypo- 
dermic injections  of  cocaine  solution,  provided  the  part  is  so  situated  that  with  t 
band  or  oiher  contrivance  the  circulation  in  it  can  be  temporarily  restrained. 

When  applied  to  the  eye  the  solution  of  cocaine  acts  as  a  rapid  and  powerful 
mydriatic:  the  dilatation  produced  is  affirmed  to  be  even  greater  than  that  whieh  can 
be  caused  by  atropine,  although  it  can  be  at  any  time  readily  overcome  by  eserine. 
The  maximum  dilatation  is  usually  reached  (4  per  cent,  solution)  in  one  hour,  and 
maintained  for  three  or  four  hours,  and  reooveied  from  in  about  twenty-four  hours. 
The  intraocular  pressure  is  not  increased,  so  that  there  is  no  danger,  as  with  atropine, 
of  producing  a  glaucoma.   The  accommodation  is  partially  but  not  entirely  pandynd. 

The  dose  of  ooca  is  irom  one-half  to  one  drachm  (1*95-3*9  Om.).  If  ^ven  in 
infusion  the  leaves  should  be  swallowed,  as  it  is  by  no  means  certain  that  they  yield 
their  virtues  to  water.  The  fluid  extract  is  now  officinal,  and  i^  a  very  eligible 
preparation ;  a  tincture  of  coea^  made  in  the  proportion  of  one  part  in  five  of 
diluted  alcohol,  and  a  wine  of  coca,  one  in  ten,  would  also  be  efficient  The  dutar 
of  coca,  as  usually  found,  is  too  weak  to  be  of  much  value.  (See  Part  IL) 

Off.  Prep.  Extractum  Erythroxyli  Fluidum. 

ESSENTIiE.  Br.    Essences. 

Esaensen,  G.;  Alooolte  oonoentr^  Dr. 

Under  this  name  two  preparations  have  been  admitted  to  the  British  Phaima- 
oopoeia.  They  correspond  with  the  class  of  officinal  Spirits  (see  SpirituM)  in  every 
particular  except  strength,  the  Essences  having  about  three  times  the  strength  of 
the  Spirits,  both  being  solutions  of  volatile  substances  in  alcohoL 

ESSENTIA  ANISI.     Essence  of  Anise. 

*^  Take  of  Oil  of  Anbe  one  flaidounce  ;  Rectified  %^\nt  four  fliddovnces.  Mix. 
The  medical  properties  of  this  essence  are  those  of  the  oil  of  anise.  Dose,  10  to 
20  minims"  (0*65-1 -3  C.c). 

ESSENTIA  MENTHA  PIPERITJE.    Essence  of  Pq>perminL 

"  Take  of  Oil  of  Peppermint  one  flaidounce  ;  Rectified  Spirit  four  fluidounees. 
Mix.  The  medical  properties  of  this  essence  are  those  of  the  oil  of  peppermint. 
Dose,  10  to  20  minims"  (0-65-1*3  C.c). 

EUCALYPTUS.   U.S.    Eucalyptus. 

(KU-C^^-LfP'Tyft-ya-kfr.lIp'tvs.) 

<'  The  leaves  of  Eucalyptus  globulus,  Labillardi^re  (^Nat.  Ord.  Myrtaoesd),  col- 
lected from  rather  old  trees."  U,  S, 

EacalyptttB  Leaves ;  Feuilles  d'Eucalyptns,  Fr,;  Eaoalyptiis-Britter,  0. 

Gen,  Ch.  Calyx  obovate  or  globose  cupulsdform,  the  tube  persistent,  the  limb  de- 
ciduous, dehiscing  by  a  circular  irregular  line  from  the  operculiform  base.  Stamens 
free.  Capsule  4  loculate  or  by  abortion  3  loculate,  dehiscent  at  the  apex,  many- 
seeded.  De  CandoUe,  Prodromua,  iii.  220. 
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The  genus  Bucalyptas  affords  one  of  the  most  oharacteristic  features  of  the 
Australian  and  Tasmanian  landscapes.  There  are  about  one  hundred  and  thirty- 
fiTO  described  species,  all  evergreens,  and  most  of  them  large  trees,  popularly  known 
as  Gfwn  ireeSj  Woolly  butts,  Iron  harks^  etc.*  The  most  important  of  them  is  the 
R  ^lobuhu* 

K  ghbvhu,  Labill.  B.  A  T,  ii.  109.  The  young  operculum  conical,  the  length 
of  the  four-sided  cupule,  the  adult  depressed  and  mucronate  in  the  middle ;  axillary 
pednndes  very  short,  one-flowered ;  leaves  alternate,  lanceolate,  subfalcate. 

This  is  one  of  the  largest  known  trees,  attaining  sometimes  a  height  of  300  or 
even  350  feet,  with  a  smooth,  ash-colored  bark ;  leaves  a  foot  in  length,  and  varying, 
according  to  age,  from  a  glancous  white  to  a  bluish  green  color ;  and  large  pinkish 
white  axillary  flowers,  sometimes  single,  sometimes  in  clusters.  Although  its  wood 
is  veiT  resinous,  hard,  and  durable,  the  tree  is  remarkable  for  the  rapidity  of  its 
growui,  reaching,  under  favorable  circumstances,  fifty  feet  of  height  in  five  or  six 
vears.  It  flourishes  best  in  valleys  having  a  rich,  moist  soil,  and  has  very  largely 
been  naturalised  in  semi-tropical  countries,  partly  on  account  of  its  economic  value, 
but  chiefly  because  of  the  reputation  it  enjoys  as  a  means  of  overcoming  malaria. 
It  does  not  seem  to  require  great  heat  for  its  perfection,  but  is  exceedingly  sensi- 
tive to  frost.  Large  forests  of  it  have  been  planted  in  Algeria  and  Southern 
Europe,  and  its  culture  is  spreading  to  California,  Florida,  and  other  of  our 
Southern  States.  Its  sanitary  powers  appear  to  be  established,  numerous  notoriously 
miasmatio  stations  and  districts  having  been  rendered  healthful  by  its  growth.  It 
is  not  probable  that  the  destruction  of  the  miasma  is  due  so  much  to  emanations 
from  the  tree  as  to  the  fact  that  it  evaporates  water  so  rapidly  from  its  innumerable 
large  leaves  as  to  drain  the  swamps  and  marshes  in  which  it  is  planted.f  It  is  pos- 
sible, however,  that  the  large  amount  of  volatile  oil  which  must  escape  from  it  has 
some  effect,  and  it  is  even  affirmed  (il.  J.  P.,  1875,  p.  423)  that  the  parasitic 
phylloxera  will  not  attack  grape-vines  growing  near  it. 

The  eucalyptus  trees  afford  a  number  of  products  besides  the  officinal  oil.  The 
eucalyptus  oil  of  commerce  is,  indeed,  composed  chiefly  of  the  oils  of  E.  amygdalina 
and  E,  dttmosa,  which  yield  a  very  much  larger  product  than  does  the  officinal  species. 
The  oils  of  E.  piperita  and  E,  hamastoma  have  a  peppermint  odor,  and  that  of  E. 
eitnodora  a  citron-like  odor,  whilst  oil  of  E.  Staigeriana  exactly  resembles  the  oil 
of  verbena ;  it  is  probable  that  these  oils  will  soon  come  into  commerce  for  the  pur- 
poses of  the  perfumer.  The  gum  resins  are  collected  from  many  species,  the  most 
nnportant  for  medicinal  use  being  that  produced  by  the  E,  rostata^  which  is  a  muci- 
laginous astringent  said  to  be  used  as  a  substitute  for  kino.  (See  P.  J.  Ti\,  vol.  xvi.) 

Properties.  The  leaves  are  the  officinal  portion  of  the  plant :  they  arc  "  petio- 
late,  lanceolately  scythe-shaped,  from  six  to  twelve  inches  (15  to  30  cm.)  loog, 
rounded  below,  tapering  above,  entire,  leathery,  gray-green,  glandular,  feather- 
veined  between  the  midrib  and  marginal  veins ;  odor  strongly  camphoraceous ;  taste 
pungendy  aromatic,  somewhat  bitter  and  astringent."   U.  S. 

In  March,  1870,  M.  Gloez  (Joum.  de  Pharm,,  4e  s^r.,  xii.  201)  reported  an 
elaborate  chemical  study  of  the  Eucalyptus  leaves,  and  his  results  have  been  sub- 
stantially confirmed  by  Debray  (/)e  r Eucalyptus  Globulus,  Paris,  1872),  M.  Rabuteau 
{Mim.  de  VAeadimie,  Nov.  1872),  and  by  Mr.  Broughton  (P.  Ji  TV.,  3d  ser.,  iii. 
463).  M.  Cloes  found,  besides  chlorophyll,  resin,  tannin,  and  inert  substances,  an 
essential  oil,  upon  which  the  virtues  of  the  drug  appear  to  depend.  Of  this  oil,  the 
fresh  leaves  afforded  2*75  parts  per  hundred,  the  recently  dried  leaves  6  parts ;  leaves 
which  had  been  kept  some  time  yielded  a  much  smaller  percentage.  In  the  distilla- 
tion, the  oil  for  a  time  comes  over  freely  at  from  170°  C.  (338°  F.)  to  178°  C. 
(352-4°  F.)  ;  subsequently  another  portion  of  oil  distils  at  188°  C.  (370-4°  F.)  to 

•  DeMriptioDS  and  adoantte  figurw  of  moit  of  this  spedei  may  be  found  in  Baron  Ferd.  von 
llneHer^f  De§eripHve  Notes  of  the  EuealifpU  of  Australia,  London  and  Melboarne,  1882. 

t  Dr.  Bonayia,  of  the  Looknow  Horticultural  QardenSt  has  denied  the  7alue  of  the  Eucalyptus 
glohuiue,  beeanse  in  his  district  the  moisture  and  heat  combined  kill  the  trees.  This,  howerer, 
seema  to  ns  limply  to  show  that  India  is  too  hot  for  the  Eucalyptus  glohulnSf  and  not  that  the 
speeiee  Is  nnaTailing  for  use  in  more  moderate  climates.  Br.  Bonaria  further  states  that  the  E. 
does  weU  in  India. 
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190^  C.  (374°  F.),  aod  fioallj  a  very  miDute  portion  does  not  TolatUiBe  until  tbe 
temperature  reaches  200''  G  (392°  F.).  M.  Gloez  bdieves  the  oil  to  be  oompoBed 
of  two  camphors,  differing  in  their  volatility.  The  bulk  of  the  oil  yielded  is  die  porti<A 
first  distilled ;  to  this  Cloes  has  given  the  name  of  euealyptol  To  obtain  it  pure  t 
redistillation  from  caustic  potash  or  chloride  of  calcium  is  necessary.  It  is  veiy 
liquid,  nearly  colorless,  with  a  strong,  aromatic  camphoraceous  odor,  polariies  to  the 
right,  is  slightly  soluble  in  water,  bat  very  soluble  in  alcohol,  and  has  tlie  formula 
C^H^O.  Nitric  acid  produces  with  it  a  orystallisable  add ;  by  the  aotion  of  phos- 
phoric anhydride  (Jaum.  de  Pharm,y  4e  s^r.,  xiL  204)  it  is  converted  into  evco^ 
tene,  C,oH^,,  a  substance  allied  to  cymene,  and  eucalifpioUn. 

The  presence  of  oymol,  C,oH  4,  was  asserted  by  Faust  and  Homeyer  (1874),  bat 
its  presence  in  the  oil  of  Eucaltfptm  ghbvlui  is  denied  by  H.  Schals  (1881),  who 
made  a  careful  study  of  this  variety. 

C.  Jahns  (^.  J.  P.,  1885,  p.  237)  gives  the  formula  C^oH^O  to  eucalyptol,  and 
considers  it  to  be  identical  with  cajuputol. 

According  to  M.  Daquesnel,  the  oil  is  adulterated — ^with  alcohol,  to  be  detected  bj 
means  of  fuchsin,  which  is  insoluble  in  the  pure  oil  but  soluble  in  that  oontaining 
even  a  very  small  percentage  of  alcohol ;  with  fixed  oil,  to  be  detected  by  boiling  with 
water,  when  the  fixed  oil  remains  on  the  sur&ce ;  with  essential  oil  of  copaiba  or 
turpentine,  to  be  detected  by  means  of  the  boiling  point,  that  of  encalvptol  being 
170°  C.  (338°  F.),  that  of  oil  of  turpentine  155°  C  (311°  F.),  that  of  oil  of  oq«bi 
260°  C.  (500°  F.).  (Joum.  de  Pharm.,  4e  s^r.,  xvi.  45.)     It  is  affirmed  that  muou 
of  the  ou  from  JS.  amygdalina  does  not  yield  eucalypti.  (J..  J.  P.,  1879,  p.  303.) 
Medical  Properties.    Eucalyptus  was  originally  recommended  as  a  remedy  ia 
intermittent  fever,  but  experience  has  failed  to  establish  its  value  as  an  antiperiodn. 
Whatever  medical  virtues  it  possesses  beyond  astringency  reside  in  the  volatile  oil 
This  when  applied  locally  acts  as  a  powerful  irritant.     When  taken  internally  in  doses 
from  20  to  30  drops,  it  causes  increased  rapidity  of  pulse  and  general  excitation, 
with  restlessness  and  increased  venereal  appetite,  usually  followed  by  a  feeling  of 
calmness  and  repose,  ending  in  sleep.     In  some  cases,  disturbance  of  the  bowels,  fever, 
constitutional  disturbance,  and  even  symptoms  of  cerebral  congestion  have  been 
produced.     In  animals  small  doses  produce  the  same  effect  as  in  man,  and  after 
large  doses  symptoms  of  general  depression  are  manifested  by  fidling  of  the  aiterial 
pressure,  progressive  diminution  of  temperature,  muscular  weakness  deepening  into 
paralysis,  loss  of  sensibility,  irregular  respiration,  and  finally  death  from  failure  of 
respiration.     Upon  man,  when  taken  in  suffident  quantity,  the  oil  exerts  a  similar 
influence.     In  a  case  noted  by  M.  Oimbert,  80  drops  of  the  oil  produced  in  an  old 
man  a  feeling  of  great  internal  heat,  followed  by  almost  complete  loes  of  power  and 
of  feeling  in  the  limbs ;  and  after  75  drops  Prof.  Binz  noted  somewhat  similar  phe- 
nomena.    The  palsy  produced  by  toxic  doses  is  due  to  a  direct  action  upon  the  spinal 
cord.     Taken  internally  it  is  eliminated  by  the  breath,  to  which  it  imparts  ita  odor, 
and  also  in  a  condition  of  oxidation  by  the  kidneys,  to  the  secretion  of  which  it  gives 
a  strong  smell  of  violets.     M.  Gimbert  found  that  in  rabbits  it  augmented  to  a 
marvellous  extent  the  excretion  of  urea.     As  a  stimulating  narcotic  the  oil  of  enea- 
lyptus  has  been  used  with  asserted  success  in  migraine  and  other  forms  of  neuralgia. 
As  an  antispasmodic  it  hss  been  highlv  lauded  in  asthma.     In  this  affection  it  is  best 
given  by  inhalation.     Cigarettes  may  be  made  by  rolling  up  the  dried  leaves,  or  the 
vapor  from  boiling  water  containing  the  oil  may  be  inhaled.     In  chronic  or  subaeote 
bronchitis  it  may  often  be  employed  with  advantage,  especially  where  there  is  a 
tendency  to  spasm.    In  subacute  or  chronic  inflammation  of  the  genito-urinary  orgios 
it  is  said  to  exert  a  very  happy  influence.     The  experiments  of  Bini  and  of  Gim- 
bert have  shown  that  it  acta  very  positivelv  upon  the  infusoria  and  other  low  fom 
of  life.     Gimbert  even  claims  superiority  tor  it  as  an  antiseptic  over  carboKc  acid. 
Externally  it  may  be  used  in  chronic  skin  affections  and  ulcerations  when  a  atimnlsat 
antiseptic  application  is  indicated.     Various  formulas  have  been  published  for  tioe- 
tures,  fluid  extracts,  etc.,  of  the  leaves,  but  the  oil  is  now  officinal,  and  is  mneb 
the  best  form  for  internal  administration.     It  should  be  given  in  doees  of  10  to  16 
drops  (0-5  to  0-72  Co.)  on  sugar  or  in  a  sweetened  emulsion. 
Off,  Prq^.  Extractum  Eucalypti  Fluidum,  U.  S. 
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EUONYMUS.  U.S.    Eamymua.    lWahoo.2 

«<Thebarkof  Eaonymnsatropurpureas.  Jacquin.  (iVa^.  Ore?.  CelasiraoesB.)'*  ^^• 

Oen.  Ch,  Fhweri  perfect.  SepaU  4  or  5,  united  at  the  base,  formiDg  a  shoit 
md  flat  calyx.  Petals  4-5,  rounded,  spreading.  Stamem  very  short,  inserted  on 
the  e<^e  or  hsA  of  a  broad  and  flat  4-5  angled  disk,  which  coheres  with  the  calyx 
«Mi  is  stretched  over  the  ovary,  adhering  to  it  more  or  less.  Style  short  or  none. 
Pod  3-5  lobed,  with  1-3  seeds  in  each  cell  in  a  red  arillos. 

JBucnymm  Atropwrpureut.  Willd.  Sp.  Plant,  i.  1132;  Gray's  ifaniMzZ,  p.  81 ; 
flgored  in  Griffith's  Med,  Bot,y  p.  219.  The  plant  has  been  named  variously  toahoo, 
tpindU'tree^  and  bumina-bush.  It  is  a  tall,  erect  shrub,  with  quadrangular  branch- 
MtB,  and  opposite,  petiolate,  oval-oblong,  pointed,  serrate  leaves.  The  flowers,  which 
stand  in  loose  cymes  on  axillary  peduncles,  are  small  and  dark  purple,  with  sepals 
and  petals  commonly  in  foun.  The  capsule  or  pod  b  smooth  and  deeply  lobed. 
The  plant  is  indigenous,  growing  throughout  the  Northern  and  Western  States,  and 
sometimes  cultivated  for  the  beauty  of  its  crimson  fruit 

The  plants  belonging  to  this  genus  are  shrubs  or  small  trees,  presenting  in  the 
autumn  a  striking  appearance  from  the  rich  red  color  of  their  fhiit,  which  has  ob- 
tained for  them  the  name  of  bwrning-huth.  E,  Americanus  and  JE,  Europxiu  have 
been  cultivated  in  gardens  as  ornamental  plants.  Two  or  more  of  the  species  have 
been  used  in  medicine.  Their  properties  are  probably  similar,  if  not  identical. 
Omndner,  who  experimented  with  the  fruit  of  E.  Europseus,  found  it  to  have  no  other 
effect  than  that  or  a  diuretic.  (JPharm,  CeniTaJbLy  1847,  p.  873.)  An  oil  expressed 
from  the  seeds  is  used  in  Europe  for  the  destruction  of  vermin  in  the  hair,  and 
sometimes  also  as  an  application  to  old  sores.  (^Ih%d.y  1851,  p.  641.)  Dr.  Griffith 
says  that  the  seeds  of  this  and  other  species  are  purgative  and  emetic,  and  that  the 
leaves  are  poisonous  to  sheep  and  other  animals  feeding  on  them.  He  states  also 
that  the  inner  bark  of  E.  tingent  is  beautifully  yellow,  and  used  in  India  for  dye- 
ing, and  in  diseases  of  the  eye.  (^Med,  Bot,^  p.  220.)  It  is  probable  that  much  of 
the  wahoo  of  our  drug-stores  has  been  obtained  from  E,  Americanus,  which  is  dis- 
tinguished from  E,  airopwrpvreue  by  its  rough,  warty,  depressed  pods,  and  almost 
sessile,  thickish  leaves. 

Fropertiet.  The  dried  bark  is  in  thin  pieces,  whitish  with  a  darker  grayish  epi- 
dermis, brittle,  of  a  feeble,  peculiar,  not  disagreeable  odor,  and  a  bitterish  slightly 
sweetish  taste,  and  somewhat  pungent  afrer-taste.  ^'  In  quilled  or  curved  pieces, 
•bout  one-twelfth  of  an  inch  (2  mm.)  thick ;  outer  surface  ash-gray,  with  blackish 
patches,  detached  in  thin  and  small  scales ;  inner  surface  whitish  or  slighUy  tawny, 
smooth  ;  fracture  smooth,  whitish,  the  inner  layers  tangentially  striate ;  nearly  in- 
odorous ;  taste  sweetish,  somewhat  bitter  and  acrid."  U,  S,  It  imparts  its  virtues 
to  water  and  alcohol.  Analyzed  by  Mr.  Wm.  T.  Wentiell,  it  was  found  to  contain 
a  bitter  principle  which  he  named  euonymdn,  asparagin,  a  soil  reon,  a  crystallizable 
resin,  a  yellow  resin,  a  brown  resin,  fixed  oil,  wax,  starch,  albumen,  glucose,  pectin, 
and  various  salts  of  organic  and  inorganic  acids.  Euonymin  was  obtained  by  agi- 
tating with  chloroform  a  tincture  made  with  diluted  alcohol,  separating  the  chloro- 
fonnio  solution  and  allowing  it  to  evaporate  spontaneously,  treating  the  residue  with 
ether,  dissolving  what  was  leil  in  alcohol,  adding  acetate  of  lead  to  the  solution,  filter- 
ing, precipitating  the  lead  with  hydrosulphuric  acid,  and  evaporating.  The  euony- 
min obtained  was  uncrystallizable,  intensely  bitter,  soluble  in  water  and  alcohol,  and 
neuter  in  its  reactions.  It  was  abundantly  precipitated  from  its  solution  by  sub- 
acetate  of  lead  and  phospho-molybdic  acid.  {A,  J.  P.,  1862,  p.  387.)  Mr.  W.  P. 
Clothier  found  the  bark  to  yield  no  volatile  oil  on  distillation.  According  to  the 
same  writer,  if  a  concentrated  tincture  be  poured  into  water,  a  dark  yellow  sub- 
stanoe  will  be  thrown  down,  containing  resin  and  fixed  oil,  which  b  the  euonymin 
of  the  eclectics,  very  improperly  so  named,  as,  though  it  contains  a  portion  or  the 
active  principle,  it  is  a  very  complex  substance.  Mr.  Clothier  found  it  to  purge 
actively  without  griping.  (76u^.,  1861,  p.  491.)  Kubel  has  discovered  in  the 
fresh  inner  bark  of  E.  Europseus  a  saccharine,  ciystallicable  substance,  closely  re- 
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sembliDg  maDDit,  but  differing  in  its  crystalline  form,  and  its  melting  point.     He  caDi 
it  euonymite.  (Joum,  de  Pharm,,  Dec.  1862,  p.  523.) 

For  an  examination  of  commercial  euonymm  (the  edeotio  resinoid)  by  Paul 
Thibault,  see  N.  R.,  1883,  p.  294. 

Hedioal  Properties  and  Vses.  About  twenty  years  since,  this  bark  was  intro- 
duced into  notice  in  Philadelphia,  as  a  remedy  for  dropsy,  under  the  name  of 
Wahoo,*  by  Mr.  George  W.  Carpenter,  who  had  obtained  a  knowledge  of  its  yirtnes 
in  the  Western  States.  In  some  oases  it  acts  as  a  mild  cathartic,  but  at  other  times 
it  fails  to  produce  purgation.  We  have  also  seen  dbtinot  evidences  of  an  irritant 
influence  upon  the  gastro-intestinal  mucous  membrane.  Gholagogue  properties  have 
been  ascribed  to  it,  and  probably  with  correctness,  as  in  the  experiments  of  Prof. 
Rutherford  it  was  found  to  act  most  powerfully  in  causing  hepado  secretion  in  dogs, 
.and  in  some  clinical  studies  we  have  made  it  seemed  to  have  a  similar  action  oa 
man.  The  fluid  extract  of  it  Lb  an  efficient  preparation,  and  may  be  given  in  doseSi 
as  a  purgative,  of  one  to  two  fluidrachms  (3*75-7-5  G.c.) ;  as  a  laxative,  of  half 
a  fluidrachm  to  one  fluidrachm  (1*9-3*75  C.c.). 

Of.  Prep.  Extraotum  Euonymi,  IT.  S. 

EUPATORIUM.  U.S.    Eupaiorium.    IThoraughwarL] 

(BU-P4.-T0'BI-CM— ya-pf-t»'rt-ttm.) 

<<  The  leaves  and  flowering  tops  of  Eupatorium  perfoliatum.  Linn^.  (^Niai.  (ML 
Compositse.)*'  U.S. 

Herba  Eupatorii  Perfoliati;  Boneset,  Indian  Sage;  Herbe  d'Eapatoire  perfoli^e^  HeriM  i 
Fidv^re,  Herbe  parfaite,  Fr,;  Durohwaohsener  Wasserhaufy  O. 

Oen.  Ch.  Odyx  simple  or  imbricate,  oblong.  Styh  long  and  semi-bifid.  £»- 
ceptade  naked.  Pappus  pilose,  or  more  commonly  scabrous.  Seed  smooth  and 
glandular,  quinquestriate.  NuttaU. 

Of  this  numerous  genus,  comprising  not  less  than  thirty  species  within  the  limits 
of  the  United  States,  most  of  which  probably  possess  amdoji^ous  medical  properties, 
E.  perfoliatum  alone  now  holds  a  place  in  our  national  Pharmaoopooia,  E.  purpi^ 
reum  and  E.  teucri/olium  having  been  discarded  at  the  rovision  of  1840.  They 
merit,  however,  a  brief  notice,  if  only  from  their  former  officinal  rank. 

Eupatorium  purpureum^  or  gravel  root^  is  a  peronnial  herbaceous  plant,  with  a 
purple  stem,  five  or  six  feet  in  height,  and  furnished  with  ovate-lanceolate,  serrate, 
rugously  veined,  slightly  scabrous,  petiolate  leaves,  placed  four  or  five  together  in 
the  form  of  whorls.  The  fiowers  are  purple,  and  consist  of  numerous  florets  ooo- 
tained  in  an  eight-leaved  calyx.  It  grows  in  swamps  and  other  low  grounds,  from 
Canada  to  Virginia,  and  flowers  in  August  and  September.  The  root  has,  accord- 
ing to  Dr.  Bigelow,  a  bitter  aromatic  and  astringent  taste,  and  is  said  to  be  dinretifl. 
Its  vulgar  name  of  gravel  root  indicates  the  popular  estimation  of  its  virtues. 

Eupatorium  teucri/olium  (Willd.  &a.  Plant,  iii.  1753),  E.  pilosmn  (Walt.  Fhr. 
Car.  199),  E.  verhenstfolium  (Mich.  I%or.  Am.  ii.  98),  commonly  called  wHd  hart- 
hound^  \a  also  an  indigenous  peronnial,  with  an  herbaceous  stem,  which  is  about  two 
feet  high,  and  supports  sessile,  distinct,  ovate,  acute,  scabrous  leaves,  of  whidi  the 
lower  are  coarsely  serrate  at  the  base,  the  uppermost  entire.  The  flowers  are  small, 
white,  composed  of  flve  florets  within  each  calyx,  and  arranged  in  the  form  of  a 
corymb.  The  plant  grows  in  low  wet  places  iVom  New  England  to  Georgia,  sod 
abounds  in  the  Southern  States.  It  is  in  flower  from  August  to  November.  The 
whole  herb  is  used.  In  sensible  properties  it  corresponds  with  E.  per/oUatum^  thoo^ 
less  bitter  and  disagreeable,  and  has  been  used  for  similar  purposes  and  in  like  man- 
ner. E.  incamatum  and  E.  aromaticum  are  said  to  contain  an  aromatic  principle 
similar  to  if  not  identical  with  coumarin,  obtained  by  G-uibourt  from  Cbtimain^iiiia 
odorata,  or  Tonka  bean.  (See  P.  J.  IV.,  Oct.  1874,  303.)  E.  Ckmnahinum,  of 
Europe,  the  root  of  which  was  formerly  used  as  a  purgative,  and  E.  Aya-Pcma^  of 
Brazil,  the  leaves  of  which  at  one  time  enjoyed  a  very  high  reputation,  have  fallen 
into  neglect.    The  aya-pana  \a  an  aromatic  bitter,  like  E.  perfoliatumy  but  weaker, 

*  The  name  of  Wahoo  or  Waahoo  (pronounoed  wawhoo)  was  giyen  to  it  by  the  Indians.  The  nae 
name  has  also  been  applied  to  Vlmut  alata,  of  the  Southern  States,  and  has  thai  led  to  muPtakci. 
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and  18  said  to  be  still  occaaioDallv  met  with  in  European  oommerce.  {A.  J.  P., 
1887, 154.)  E.  viBowm  is  nsed  m  Jamaica,  under  the  name  of  bUter-lnuh,  in  the 
preparation  of  beer,  as  a  tonio,  and  as  a  stimulant  in  low  Ejrmotio  diseases.  (P.  J.  Tr,^ 
Oct.  1866 ;  JL  J.  P.,  1887, 155.)  E.  coUinwii  is  included  in  the  Mexican  Pharma- 
oopoDia. 

Eupat€Tium  per/oliatum.  Willd.  ^.  Plant,  iii.  1761 ;  Bigelow,  Am.  Med.  Bot. 
L  33 ;  Barton,  M&i.  Bot.  ii.  125.  Thoroughworty  or  boneuty  is  an  indigenous  per- 
ennial plant,  with  numerous  herbaceous  stems,  which  are  erect,  round,  hairy,  from 
two  to  five  feet  high,  simple  below,  and  trichotomously  branched  near  the  summit. 
''LeaTes  opposite,  umted  at  base,  lanceolate,  from  four  to  six  inches  (10  to  15  cm.) 
long,  tapering,  crenately  serrate,  rugoeely  veined,  rough  above,  downy  and  resinous- 
dotted  beneath ;  flower-heads  oorymbed,  numerous,  with  an  oblong  involucre  of 
knoe-linear  scales,  and  with  from  ten  to  fifteen  white  florets,  having  a  bristly  pappus 
in  a  single  row."  Ui  &  The  leaves  serve  to  distinguish  the  species  at  the  first 
glance.  They  may  be  considered  either  as  perforated  by  the  stem,  perfoliate,  or  as 
consisting  each  of  two  leaves,  joined  at  the  base,  connate.  In  the  latter  point  of 
view,  they  are  opposite  and  in  pairs,  which  decussate  each  other  at  regular  distances 
upon  the  stem ;  in  other  words,  the  direction  of  each  pair  is  at  right  an^^es  with 
that  of  the  pair  immediately  above  or  beneath  it.  They  are  narrow  in  proportion 
to  their  length,  broadest  at  the  base  where  thev  coalesce,  gradually  tapering  to  a 
point,  serrate,  much  wrinkled,  paler  on  the  under  than  on  the  upper  surface,  and  beset 
with  whitish  hairs,  which  give  them  a  grayish  green  color.  The  uppermost  pairs 
are  sessile,  not  joined  at  the  base.  The  flowers  are  white,  numerous^  supported  on 
hairy  peduncles,  in  dense  corymbs,  forming  a  flattened  summit.  The  calyx,  which 
18  eylindrical  and  composed  of  imbricated,  lanceolate,  hairy  scales,  encloses  from 
twehre  to  fifteen  tubular  fiorets,  having  their  border  divided  into  five  spreading  seg- 
ments. The  anthers  are  five,  black,  and  united  into  a  tube,  through  which  the 
bifid  filiform  style  projects. 

This  species  of  Eupatorium  inhabits  meadows,  the  banks  of  streams,  and  other 
moist  places,  growing  generally  in  bunches,  and  abounding  in  almost  all  parts  of 
the  United  States.  It  flowers  from  the  middle  of  summer  to  the  end  of  October. 
All  parts  of  it  are  active ;  but  the  herb  only  is  officinal. 

It  has  a  faint  odor,  and  a  strongly  bitter,  somewhat  peculiar  taste.  The  virtues 
of  the  plant  are  readily  imparted  to  water  and  alcohol.  Mr.  W.  Peterson  found  it 
to  4X>ntain  a  peculiar  bitter  principle,  chlorophyll,  resin,  a  crystalline  matter  of  un- 
determined character,  gum,  tannin,  yellow  coloring  matter,  extractive,  lignin,  and 
sdts.  (ui.  J.  P.y  xxiii.  210.)  Mr.  Bickley  found  also  albumen,  gallic  acid,  and 
signs  of  volatile  oil.  {Ibid.,  xxvi.  495.)  Dr.  Peter  Collier,  chemist  of  the  Depart- 
ment of  Agriculture,  recently  submitted  it  to  analysis,  finding  18*84  per  cent,  of  bitter 
extractive,  which  he  considers  the  constituent  of  medicinal  importance,  2*87  per 
cent,  of  an  indifferent  crystalline  substance,  obtained  from  the  alcoholic  extract, 
and  traces  only  of  a  volatile  oil.  (Ibid.,  1879,  p.  342.) 

George  Latin  {A.  J.  P.,  Aug.  1880)  found  a  glucoside,  etmatoriny  and  a  crystal- 
liable  hoij  of  the  nature  of  a  wax.  0.  F.  Dana,  Jr.,  obtained  3*80  per  cent,  of 
extract  with  benxin ;  4*60  per  cent,  with  ether ;  33*80  per  cent,  with  alcohol ; 
24*80  per  cent  with  water;  5*80  per  cent  with  alkali.  (A.  J.  P.,  1887,  p.  229.) 

Medical  Properties  and  Uses.  Thoroughwort  is  tonic,  diaphoretic,  and  in 
large  doses  emetic  and  aperient,  and  was  at  one  time  employed  as  an  antiperiodic. 
The  medicine  has  also  been  used  as  a  tonic  and  diaphoretic  in  remittent  and  typhoid 
fevers.  Given  in  warm  infusion,  so  as  to  produce  vomiting  or  copious  perspiration, 
at  the  commencement  of  catarrh,  of  influenza,  or  of  that  form  of  muscular  rheuma- 
tinn  known  as  a  general  cold,  it  will  sometimes  abort  the  attack.  As  a  tonic  it  is 
given  with  advantage  in  dyspepsia,  general  debilitv,  and  other  cases  in  which  the 
simple  bitters  are  employed.  Dr.  H.  S.  Wilkins  has  found  the  incision  useful  in 
the  expulsion  of  tapeworm.  (A.  J.  P.,  1874,  p.  295.) 

With  a  view  to  its  tonic  effects,  it  is  best  administered  in  substance,  or  cold  in* 
fusion.  The  dose  of  the  powder  is  twenty  or  thirty  grains  (1*3-1*95  Gm.),  that  of 
the  infusion  a  fluidounce(30  C.c.)  frequently  repeated.  (See  In/itsum  Eupatorii.) 
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The  aqueous  esctrad  has  been  used  with  advantage.  When  the  diapboretio  op«a> 
tion  is  required  in  addition  to  the  tonic,  the  infunon  should  be  administered  wans, 
and  the  patient  remain  covered  in  bed.  As  an  emetic  and  cathartic,  a  strong  de- 
coction, prepared  by  boiUng  an  ounce  with  three  half  pints  of  water  to  a  pint,  maj  be 
given  in  doses  of  from  four  fluidounces  to  a  half-j^int  (118  to  236  G.c),  or  more. 
Off.  Prep.  Extractum  Eupatorii  Fiuidum. 

EXTRACTA.    Extracts. 

(fX-TBXO'T^.) 
Bztraits,  Fr.;  Eztrakte,  O. 

Extracts,  as  the  term  is  employed  in  the  Pharmacopoeias,  are  solid  preparatioitt, 
resulting  from  the  evaporation  of  the  solutions  of  vegetable  principles,  obtained 
either  by  exposing  a  dried  drug  to  the  action  of  a  solvent,  or  by  expreflning  Uie 
juice  from  a  fresh  plant.  A  distinction  was  formerly  made  between  those  prc^pared 
from  the  infusions,  decoctions,  or  tinctures,  and  those  ftt>m  the  expressed  juices  of 
plants,  the  former  being  called  Extracta^  the  latter  Su^sci  SpissaH;  but  the  distine* 
tion  has  been  generally  abandoned.  There  is  no  such  essential  difference  between 
these  two  sets  of  preparations  as  to  require  that  they  should  be  s^iarately  classed; 
and  something  is  gained  in  the  simplicity  of  nomenclature,  as  well  as  of  arrange- 
ment, which  results  from  their  union.  We  shall  consider  them  under  the  same 
head,  taking  care,  however,  to  detail  distinctly  whatever  is  peculiar  in  the  mode  of 
preparing  each. 

The  composition  of  extracts  varies  with  the  nature  of  the  vegetable,  the  character 
of  the  solvent,  and  the  mode  of  preparation.  The  object  is  generally  to  obtain  as 
much  of  the  active  principle  of  the  plant,  with  as  little  of  the  inert  matter  as  pos> 
sible ;  though  sometimes  it  may  be  desirable  to  separate  two  active  ingredients  front 
each  other,  when  their  effects  upon  the  system  are  materially  different ;  and  this 
may  be  accomplished  by  employing  a  menstruum  which,  while  it  dissolves  ooa, 
leaves  the  other  untouched.  The  proximate  principles  most  commonly  present  id 
extracts  are  gum,  sugar,  starch,  tannin,  extractive,  coloring  matter,  salts,  and  the 
peculiar  principles  of  plants;  to  which,  when  a  spirituous  solvent  is  employed,  mij 
usuallv  be  added  resinous  substances,  fatty  matter,  and  frequently  more  or  less  es- 
sential oil ;  gum  and  starch  being  excluded  when  the  menstruum  is  pure  alcohoL 
Of  these  substances,  as  well  as  of  others  which,  being  soluble,  are  sometimes  neoes- 
sarily  present  in  extracts,  we  have  taken  occasion  to  treat  under  various  heads  im 
this  commentary.  There  is  one,  however,  which,  from  its  supposed  almost  uniform 
presence  in  this  class  of  preparations,  and  from  the  influence  it  is  thought  to  exot 
upon  their  character,  deserves  particular  consideration  in  this  place.  We  allude  to 
extrctctive^  or,  as  it  is  sometimes  called,  extractive  matter. 

It  has  long  been  observed  that  in  most  vegetables  there  is  a  substance,  soluble 
both  in  water  and  alcohol,  which,  in  the  preparation  of  extracts,  undeigoes  chemi- 
cal change  during  the  process  of  evaporation,  imparting  to  the  liquid,  even  if  orig- 
inally limpid,  first  a  greenish,  then  a  yellowish  brown,  and  ultimately  a  deep  brown 
color,  and  becoming  itself  insoluble.  This  substance,  originally  called  tepanaoecm 
matter  by  Scheele,  afterwards  received  the  more  expressive  name  of  extractive^  de- 
rived from  its  frequent  presence  in  extracts.  Its  existence  as  a  distinct  princifde  is 
denied,  or  at  least  doubted,  by  some  chemists,  who  consider  the  phenomena  sup- 
posed to  result  from  its  presence,  as  depending  upon  the  mutual  reaction  of  other 
principles ;  and,  In  relation  to  Peruvian  bark,  it  appears  to  have  been  proved  that 
the  insoluble  matter  which  forms  during  its  decoction  in  water  is  a  compound  of 
starch  and  tannin.  A  similar  compound  must  also  be  formed  in  other  cases  when 
these  two  principles  coexist ;  but  they  are  not  always  present  in  the  same  vegetaUe, 
nor  can  all  the  changes  which  have  been  attributed  to  extractive  be  accounted  for 
by  their  union,  even  when  they  are  present ;  so  that,  until  further  light  is  shed  on 
the  subject,  it  is  best  to  admit  the  existence  of  a  distinct  class  of  substances,  which, 
though  not  the  same  in  all  plants,  possess  sufficient  identity  of  character  to  be  entitled, 
like  sugars,  resins,  etc.,  to  a  generic  name.  The  most  important  property  of  extractive 
is  its  disposition  to  pass,  by  the  influence  of  atmospheric  air  at  a  nigh  temperature, 
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into  an  inBoluble  sabBtanee.  If  a  vegetable  infiuion  or  decoction  be  eyaporated  in 
ihe  open  air  to  the  conaistenoe  of  an  extract,  then  diluted,  filtered,  and  again  evap- 
orated, and  the  proceas  repeated  so  long  as  any  iosoluble  matter  is  formed,  the 
whole  of  the  extractive  will  be  separated  from  the  liquid,  while  the  other  ingredi- 
ents may  remain.  If  chlorine  be  passed  through  an  infusion  or  decoction,  a  similar 
precipitate  is  formed  with  much  greater  rapidity.  The  change  is  usaally  ascribed 
to  the  absorption  of  oxygen  by  the  extractive,  which  has,  therefore,  been  caUed,  in 
its  altered  condition,  oxidized  extractive ;  but  De  Saussure  ascertained  that,  though 
oxygen  is  absorbed  during  the  process,  an  equal  measure  of  carbonic  acid  gas  is 
given  out,  and  the  oxygen  and  hydrogen  of  the  extractive  unite  to  form  water  in 
sueh  a  manner  as  to  leave  the  principle  richer  in  carbon  than  it  was  originally.  The 
name  of  oxidiied  extractive  is,  therefore,  obviously  incorrect ;  and  Benelius  pro- 
posed to  Bubstitnte  for  it  that  of  apotheme,  synonymous  with  deposit.  According 
to  Berxelias,  apotheme  is  not  completely  insoluble  in  water,  but  imparts  a  slight 
oolor  to  that  liquid  when  cold,  and  is  rather  more  soluble  in  boiling  water,  which 
becomes  turbid  upon  cooling.  It  is  still  more  soluble  in  alcohol,  and  is  freely  dis* 
solved  by  soluUons  of  the  alkalies  and  alkaline  carbonates,  from  which  it  is  precip- 
itated by  acids.  It  has  a  great  tendency,  when  precipitated  from  solutions,  to  unite 
with  other  principles,  and  to  carry  them  along  with  it;  thus  acquiring  properties 
somewhat  different  according  to  the  source  from  which  it  is  obtained.  In  this  way, 
also,  even  when  the  extractive  of  a  plant  is  itself  medicinally  inert,  its  conversion 
into  apotheme  may  be  injurious  by  causing  a  precipitation  of  a  portion  of  the  active 
principle ;  and,  in  practical  pharmaceuti(»il  operations,  this  change  should  always, 
if  possible,  be  avoided.  With  these  preliminary  views,  we  shall  proceed  to  the 
consideration  of  the  pracUoal  rules  necessaiy  to  be  observed  in  the  preparation  of 
extracts.  We  shall  treat  of  the  subject  under  the  several  heads  of,  1,  the  extraction 
of  the  soluble  principles  from  the  plant ;  2,  the  method  of  conducting  the  evapora^ 
tion ;  3,  the  proper  condition  of  extracts,  the  changes  they  are  liable  to  undergOi 
and  the  best  method  of  preserving  them. 

1.  Extraction  of  the  Soluble  Principles* 

There  are  two  distinct  modes  of  obtaining,  in  a  liquid  state,  the  principles  which 
we  wish  to  extract;  1,  by  expression  alone;  2,  by  the  agency  of  a  solvent,  with  or 
without  expression. 

1.  By  Expression.  This  method  is  applicable  to  recent  vegetables.  All  plants 
cannot  be  usefully  treated  in  this  way,  as  many  have  too  little  juice  to  afford  an  ap- 
preciable quantity  upon  pressure,  and  of  the  succulent  a  considerable  portion  do  not 
yield  all  their  active  principles  with  their  juice.  Succulent  fruits,  and  various  acrid 
and  narcotic  plants,  are  proper  subjects  for  this  treatment  The  plants  should  be 
operated  upon,  if  possible,  immediately  afler  collection.  Mr.  Battley,  of  London, 
recommended  that,  if  not  entirely  fresh,  they  should  be  revived  by  the  immersion  of 
the  stalks  in  water  for  twelve  or  eighteen  hours,  and  those  only  used  which  recover 
their  freshness  by  this  management.  They  should  then  be  cut  into  pieces,  and 
braised  in  a  stone  mortar  till  brought  to  a  pulpy  consistence.  When  the  plant  is  not 
Tory  succulent,  it  is  necessary  to  add  a  little  water  during  this  part  of  the  process,  in 
order  to  dilute  the  juice.  Afler  sufficient  contusion,  the  pulp  is  introduced  into  a 
linen  or  canvas  bag,  and  the  liquid  parts  expressed.  Mr.  Brande  states  that  light 
pressure  only  should  be  employed ;  as  the  extract  is  thus  procured  greener,  of  a  less 
glutinous  or  viscid  consistence,  and,  in  his  opinion,  more  active  than  when  consider- 
able force  is  used  in  the  expression.  {Practice  of  Pharmacy,')  The  juice  thus  ob* 
tained  is  opaque  and  usaally  green,  in  consequence  of  the  presence  of  green  wax  or 
chlorophyll,  and  of  a  portion  of  the  undissolved  vegetable  fibre  in  minute  division. 
By  beating  the  juice  to  about  711°  G.  (160*^  F.)  the  albumen  contained  in  it  coag- 
ulates, and,  involving  the  chlorophyll  and  vegetable  fibre,  forms  a  greenish  precipitate. 
If  the  liquid  is  now  filtered,  it  b^mes  limpid  and  nearly  colorless,  and  is  prepared 
for  evaporation.  The  clarification,  however,  is  not  absolutely  necessary,  and  is  gen- 
erally neglected*  Sometimes  the  precnpitate  carries  with  it  a  considerable  portion  of 
the  active  principle ;  in  which  case  it  should  be  subsequently  incorporated  with  the 
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juice,  when  redaoed  by  evaporation  to  the  oonsistenoe  of  syrap.*  Ether  added  to 
the  expressed  jnioes  of  plants  enables  them  to  be  kept  long  without  injurious  change. 
M.  Lepage,  of  Oisors,  France,  has  kept  the  juice  of  belladonna  in  this  way  more  than 
ten  years,  and  found  it,  at  the  end  of  that  time,  to  yield  an  extract,  identical  in 
physical,  chemical,  and  physiological  properties  with  that  obtained  from  the  fresh 
juice.  If  this  fact  is  found  to  be  of  general  applicability,  it  will  be  of  considerable 
importance,  as  enabling  the  pharmaceutist  to  supply  himself,  at  pleasure,  with  ex- 
tracts to  be  relied  on,  without  reference  to  the  season. 

2.  By  Solution.  The  active  principles  of  dried  vegetables  can  be  extracted  only 
bv  means  of  a  liquid  solvent.  The  menstruum  usually  employed  is  either  water  or 
alcohol,  or  a  mixture  of  the  two.  Water,  on  account  of  its  cheapness,  is  always  pre- 
ferred, when  circumstances  do  not  strongly  call  for  the  use  of  alcohol.  It  has  the 
advantage,  moreover,  that  it  may  be  assisted  in  its  action,  if  necessary,  by  a  higher 
degree  of  heat  than  the  latter.  Pump  water  is  often  unfit  for  the  purpose,  in  con- 
sequence of  the  quantity  of  its  saline  matter,  which,  in  some  instances,  may  exert  an 
unfavorable  influence  on  the  active  principle,  and  must  always  be  left  in  the  extnot 
Rain,  river,  or  distilled  water  should  be  preferred.  Alcohol  is  employed  when  the 
principles  to  be  extracted  are  insoluble,  or  but  slightly  soluble  in  water,  as  in  the 
case  of  the  resins ;  when  it  is  desirable  to  avoid  in  the  extract  inert  substances,  such  as 
gum  and  starch,  which  are  dissolved  by  water  and  not  by  alcohol ;  when  the  heat 
required  to  evaporate  the  aqueous  solution  would  dissipate  or  decompose  the  active 
ingredients  of  the  plant,  as  the  volatile  oils  and  the  active  principle  of  sarsaparilla; 
when  the  reaction  of  the  water  itself  upon  the  vegetable  principles  is  injurious ;  and, 
finally,  when  the  nature  of  the  substance  to  be  exhausted  requires  so  long  a  maoeraF 
tion  in  water  as  to  endanger  spontaneous  decomposition.  The  watery  solution  re- 
quites to  be  soon  evaporated,  as  this  fluid  rather  promotes  than  counteracts  chemical 
changes ;  while  an  alcoholic  tincture  may  be  preserved  unaltered  for  an  indefinite 
period.  An  addition  of  alcohol  to  water  is  sufficient  to  answer  some  of  the  purposes 
for  which  the  former  is  preferable ;  and  the  employment  of  both  fluids  is  essential, 
when  the  virtues  of  the  plant  reside  in  two  or  more  principles,  all  of  which  are  not 
soluble  in  either  of  these  menstrua.  In  this  case  it  b  usually  better  to  submit  the 
vegetable  to  the  action  of  the  two  fluids  successively,  than  of  both  united.  Extracts 
obtained  by  the  agency  of  water  are  called  tocUery  or  aqueotu  extract$  ;  those  by  means 
of  iilcohol,  undiluted  or  diluted,  alcoholic  or  spiritiums  eoUractH.  Sometimes  the  tenn 
hydro-alcoholic  is  applied  to  extracts  obtained  by  the  joint  agency  of  alcohol  and 
wav^r. 

The  method  of  preparing  the  solution  is  not  a  matter  of  iQdifierenoe.  The  vege- 
table should  be  thoroughly  bruised,  or  reduced  to  a  coarse  powder,  so  as  to  aUow  the 
access  of  the  solvent  to  all  its  parts,  and  yet  not  so  finely  pulverized  as  to  prevent 
a  ready  precipitation  of  the  undissolved  and  inactive  portion.  When  water  vt 
employed,  it  has  been  customary  to  boil  the  medicine  for  a  considerable  time,  and. 
if  the  first  portion  of  liquid  does  not  completely  exhaust  it,  to  repeat  the  operatioD 
with  successive  portions,  till  the  whole  of  the  active  matter  is  extracted.  This  maj 
be  known  by  the  sensible  properties  of  the  liquid,  and  by  its  influence  upon  reagents. 
But  the  boiling  temperature  produces  the  decomposition  of  many  v^etable  prin- 
ciples, or  at  least  so  modifies  them  as  to  render  them  inert;  and  the  extracts  prepared 
by  decoction  are  usually  less  efficient  than  those  made  with  a  less  degree  of  heat 
From  numerous  experiments  upon  extracts,  Orfila  concluded  that  their  virtues  wen 
less  in  proportion  to  the  heat  employed.  It  has,  therefore,  been  recommended  to 
substitute  for  decoction  the  process  of  maceration,  digestion,  or  hot  infusion ;  in  the 
first  of  which  the  liquid  acts  without  heat,  in  the  second  is  assisted  by  a  moderately 
increased  temperature  sustained  for  a  considerable  time,  and  in  the  third  is  poured 
boiling  hot  upon  the  vegetable  matter,  and  allowed  to  stand  for  a  short  period  in  a 
covered  vessel.  When  the  active  principles  are  readily  soluble  in  cold  water,  macer- 
ation is  often  preferable  to  the  other  modes,  as  starch,  which  is  inert,  is  thus  left 
behind ;  but  in  many  instances  the  preparation  would  spoil  before  the  extraction 
would  be  completed.   By  digestion,  though  the  solvent  power  of  water  is  moderatel;^ 

*  See  the  procees  for  inspissated  juioes  under  Extractnm  Aooniti,  Br^  V^^  ^^ 
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increased,  the  advantage  is  often  more  tban  counterbalanced  by  the  increased  dispo- 
ntion  to  spontaneous  decomposition.  Hot  xnfudon,  therefore,  is  to  be  preferred  where 
the  vegetable  does  not  readily  yield  its  virtues  to  cold  water.  It  has  the  advantage, 
moreover,  in  the  case  of  albuminous  substances,  that  the  albumen  is  coagulated,  and 
thus  prevented  from  increasing  the  bulk  of  the  extract,  without  adding  to  its  virtues. 
A  convenient  mode  of  performing  this  process,  b  to  introduce  the  solid  material  into  a 
yeesel  with  an  opening  near  the  bottom  temporarily  dosed,  or  into  a  funnel  with  its 
mouth  loosely  stopped,  then  to  pour  on  the  boiling  water,  and,  having  allowed  it  to 
remain  a  sufficient  length  of  time,  to  draw  it  off  through  the  opening.  This  operation 
may  be  repeated  till  the  water  comes  away  without  any  obvious  impr^nation.  It  is 
always  desirable  to  obtain  the  solution  in  the  first  place  as  concentrated  as  possible,  so 
as  to  prevent  the  necessity  of  long-continued  evaporation,  which  injures  the  extract. 
It  is  better,  therefore,  to  incur  the  risk,  both  when  decoction  and  infusion  are  employed, 
of  leaving  a  portion  of  the  active  matter  behind,  than  to  obtain  a  very  weak  solution. 
When  successive  portions  of  water  are  employed,  those  which  are  least  impr^nated 
should  be  brought  by  evaporation  to  the  strength  of  that  first  obtained  before  being 
mixed  with  it,  as  the  latter  thus  escapes  unnecessary  exposure  to  heat 

Sometimes  the  filtering  of  a  turbid  infusion  or  decoction,  before  evaporation, 
eauses  the  resulting  extract  to  keep  better,  by  removing  substances  which,  besides 
undergoing  decomposition  themselves,  may  act  as  a  ferment,  and  thus  occasion  the 
decomposition  of  the  active  matter  of  the  extract. 

When  alcohol  is  employed  as  a  menstruum,  the  v^table  should  be  macerated  in 
it  for  one  or  two  weekii,  and  care  should  be  taken  that  the  tincture  be  as  nearly 
saturated  as  possible.  The  extraction  may  be  hastened  by  substituting  digestion  for 
maceration ;  as  the  moderate  heat  employed,  while  it  facilitates  the  action  of  the 
alcohol,  has  in  this  case  no  effect  in  promoting  decomposition,  and  the  influence  of 
the  atmospheric  air  may  be  excluded  by  performing  the  process  in  close  vessels. 
When  alcohol  and  water  are  both  used,  it  is  best,  as  a  general  rule,  to  exhaust  the 
vegetable  with  each  separately,  as  the  two  menstrua  require  different  modes  of  treat- 
ment In  whichever  of  these  modes  the  extraction  is  effected,  it  requires  the  assist- 
ance of  occasional  agitation ;  and,  when  the  v^table  matter  is  very  porous,  and 
absorbs  a  large  quantity  of  the  solvent,  expression  must  be  resorted  to. 

Acetic  acid  has  been  introduced  into  use  as  a  menstruum  in  the  preparation  of 
extracts.  It  is  supposed  to  be  a  better  solvent  of  the  active  principles  of  certain 
substances  than  either  water  or  alcohol  alone.  According  to  Girolamo  Ferrari,  the 
acrid  narcotics,  such  as  aconite,  hemlock,  hyoscyamus,  and  stramonium,  yield  much 
stronger  extracts  with  distilled  vin^ar  than  with  water,  and  still  stronger  with 
alcohol  to  which  strong  acetic  acid  has  been  added.  {Joutil  de  Pharm,,  3e  s6r., 
L  239.)     This  acid  is  used  in  the  preparation  of  the  acetic  extract  of  colchicum. 

Ether  also  is  now  used  to  a  considerable  extent  in  the  preparation  of  certain  ex- 
tracts. Having  the  property  of  dissolving  volatile  oil  and  resin,  and  of  evaporating 
at  a  temperature  insufficient  to  volatilise  the  oil,  it  is  admirably  adapted  for  the 
preparation  of  extracts  from  those  substances,  the  virtues  of  which  reside  in  the 
two  principles  referred  to.  An  ethereal  tincture  is  first  prepared  by  the  process  of 
percolation  or  displacement,  and  the  ether  is  then  either  allowed  to  escape  by  spon- 
taneous evaporation,  or  is  distilled  off  at  a  very  moderate  heat  The  oleoresinous 
extracts  thus  obtained  are  usually  of  a  thick  fluid  or  semi-fluid  consistence.  Several 
of  them  are  now  ranked  among  the  officinal  preparations,  in  the  U.  S.  Pharma- 
eopceia,  under  the  title  of  Olearenns, 

The  process  of  percolation  or  dMplacement  has  in  this  country  been  very  ad- 
vantageously applied  to  the  preparation  of  extracts,  both  with  water  and  spirituous 
menstrua.  It  has  the  following  great  advantages :  1 ,  that  it  enables  the  soluble 
principles  to  be  sufficiently  extracted  by  cold  water,  thereby  avoiding  the  injury 
resulting  from  heat  in  decoction  and  hot  infusion ;  2,  that  it  effects  the  extraction 
much  more  quickly  than  can  be  done  by  maceration,  thereby  not  only  saving  time, 
but  also  obviating  the  risk  of  spontaneous  decomposition ;  and,  3,  that  it  affords 
the  opportunity  of  obtaining  highly  concentrated  solutions,  thus  diminishing  the 
injurious  effects  of  the  subsequent  evaporation.    While  thus  advantageous,  it  is 
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less  liable  in  this  particalar  case  than  in  others  to  the  objection  of  yielding  imper- 
fect resttlta  if  not  well  performed ;  for,  though  an  inexpert  or  careless  operator  may 
incur  loss  by  an  incomplete  exhaustion  of  the  substance  acted  on,  and  the  extract 
may  be  deficient  in  quantity,  it  may  still  be  of  the  intended  strength  and  quality, 
which  is  not  the  ciuse  with  infusions  or  tinctures  unskilfully  prepared  upon  this 
plan.  In  the  U.  S.  Pharmacopceia,  all  the  extracts  to  which  the  process  is  applica- 
ble are  prepared  by  percolation,  and  with  merely  sufficient  previous  maceration  or 
digestion  to  thoroughly  soffcen  the  extractive.  In  the  British  Pharmacopoeia,  the 
process  is  applied,  as  it  were,  hesitatingly  to  a  portion  of  the  extracts,  and  withheld 
in  others  to  which  it  seems  equally  appropriate.  The  first  requisite  in  performing 
the  process  of  percolation  is  to  have  the  drug  reduced  to  the  proper  degree  of  fine- 
ness.    The  U.  S.  Pharmacopoeia  gives  the  following  directions  on  the  subject. 

Pineness  of  Powder.  '^  The  fineness  of  powoer  is  expressed,  in  the  Pharmar 
copoeia,  either  by  descriptive  words  (generally  so  in  the  case  of  brittle  or  easily  pul- 
verizable  substanoes),  or  in  terms  expressing  the  number  of  meshes  to  a  linear  inch, 
in  the  sieve. 

"  These  different  forms  of  expression  correspond  to  each  other  as  follows : 

f  should    pass  through  a"^ 
A  very  fine  powder  -<  sieve  having  80  or  more  >-  =  No.  80  powder. 

(^meshes  to  the  linear  inch  ) 

r  should    pass  through  a"^ 
A  fine  powder  •<  sieve  having  60  meshes  >  =  No.  60  powder. 

(^  to  the  linear  inch  ) 

r should    pass  through   a") 
A  moderately  fine  powder  •<  sieve  having  50  meshes  >  =  No.  50  powder. 

(^  to  the  linear  inch  j 

r  should    pass  through    a^ 
A  moderately  coarse  powder         <  sieve  having  40  meshes  to  v  =  No.  40  powder. 

(^  the  linear  inch  ) 

r  should    pass  through   a^ 
A  coarie  powder  <  sieve  having  20  meshes  to  >-  =  No.  20  powder. 

(^  the  linear  inch  j 

*^  In  certain  cases,  powders  of  a  different  degree  of  fineness  (e.y.,  No.  30,  No.  12} 
are  directed  to  be  taken.''  U,  S. 


Percolation.  The  officinal  directions  for  this  process  are  as  follows.  "The 
process  of  percolation,  or  displacement,  directed  in  this  Pharmacopoeia,  consists 
in  subjecting  a  substance  or  substances,  in  powder,  contained  in  a  vessel  called  a 
percolator,  to  the  solvent  action  of  successive  portions  of  menstruum  in  such  a  man- 
ner that  the  liquid,  as  it  traverses  the  powder  in  its  descent  to  the  recipient,  shall 
be  charged  with  the  soluble  portion  of  it,  and  pass  from  the  percolator  free  ftom 
insoluble  matter. 

"  When  the  process  is  successfully  conducted,  the  first  portion  of  the  liquid,  or 
percolate,  passing  through  the  percolator  wiU  be  nearly  saturated  widi  the  soluU^ 
constituents  of  the  substance  treated ;  and  if  the  quantity  of  menstruum  be  sufficient 
for  its  exhaustion,  the  last  portion  will  be  destitute  of  color,  odor,  and  taste,  other 
than  that  possessed  by  the  menstruum  itself. 

*'  The  percolator  most  suitable  for  the  ouantities  contemplated  by  this  Pharma- 
copoeia should  be  nearly  cylindrical,  or  slighdy  conical,  with  a  funnel-shaped  ter- 
mination at  the  smaller  end.  The  neck  of  this  funnel-end  should  be  rather  short, 
and  should  gradually  and  regularly  become  narrower  toward  the  orifice,  so  that  a 
perforated  cork,  bearing  a  short  glass  tube,  may  be  tightly  wedged  into  it  from 
within  until  the  end  of  the  cork  is  flush  with  its  outer  edge.  The  glass  tube,  whioih 
must  not  protrude  above  the  inner  surface  of  the  cork,  should  extend  from  one  and 
one -eighth  to  one  and  one-half  inch  (3  to  4  cm.)  beyond  the  outer  surface  of  tha 
cork,  and  should  be  provided  with  a  closely-fitting  rubber  tube,  at  least  one-fourth 
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longer  than  the  percolator  itself,  and  ending  in  another  abort  glass  tube,  whereby 
the  rubber  tube  may  be  so  suspended  that  its  orifice  shall  be  above  the  surface  of 
the  menstruum  in  the  percolator,  a  rubber  baud  holding  it  in  position. 

"  The  dimensions  of  such  a  percolator,  conveniently  holding  five  hundred  grammes 
of  powdered  material,  are  preferably  the  following :  Length  of  body,  fourteen  inches 
(36  em.) ;  lengih  of  neck,  two  inches  (5  cm.) ;  internal  diameter  at  top,  four  inches 
(10  cm.) ;  internal  diameter  at  beginning  of  funnel-shaped  end,  two  and  one-half 
inches  (6*5  cm.) ;  internal  diameter  of  the  neck,  one-half  inch  (12  mm.),  gradually 
reduced  at  the  end  to  one-fifth  of  an  inch  (1  em.).  It  is  best,  constructed  of  glass, 
but,  unless  otherwise  directed,  may  be  constructed  of  a  different  material 

**  The  percolator  is  prepared  for  percolation  by  gently  pressing  a  small  tuft  of 
cotton  into  the  space  of  tbe  neck  above  the  cork,  and  a  small  layer  of  clean  and  dry 
sand  18  then  poured  upon  the  surface  of  the  cotton  to  hold  it  in  place. 

'^  The  powdered  substance  to  be  percolated  (which  must  be  uniformly  of  the  fine- 
nefls  directed  in  the  formula,  and  should  be  perfectly  air-dry  before  it  is  weighed) 
IB  put  into  a  basin,  the  specified  quantity  of  menstruum  is  poured  on,  and  it  is 
thoroughly  stirred  with  a  spatula,  or  other  suitable  instrument,  until  it  appears  uni- 
fbrmly  moistened.  The  moist  powder  is  then  passed  through  a  coarse  sieve — ^No. 
40  powders  and  those  that  are  finer  requiring  a  No.  20  sieve,  whilst  No.  30  powders 
require  a  No.  15  sieve  for  this  purpose.  Powders  of  a  less  degree  of  fineness 
usually  do  not  require  this  additional  treatment  after  the  moistening.  The  moist 
powder  is  now  transferred  to  a  sheet  of  thick  paper  and  the  whole  quantity  poured 
from  it  into  the  percolator.  It  is  then  shaken  down  lightly  and  allowed  to  remain 
in  that  condition  for  a  period  varying  from  fifteen  minutes  to  several  hours,  unless 
otherwise  directed ;  after  which  the  powder  is  pressed,  by  the  aid  of  a  plunger  of 
snitaMe  dimensions,  more  or  less  firmly,  in  proportion  to  the  character  of  the  pow- 
dered substance  and  the  alcoholic  strength  of  the  menstruum ;  strongly  alcoholic 
menstnia,  as  a  rule,  permitting  firmer  packing  of  the  powder  than  the  weaker.  The 
percolator  is  now  placed  in  position  for  percolation,  and,  the  rubber  tube  having 
been  fastened  at  a  suitable  height,  the  surface  of  the  powder  is  covered  by  an  accu- 
rately-fitting disk  of  filtering  paper,  or  other  suitable  material,  and  a  sufficient 
quantity  of  the  menstruum  poured  on  through  a  funnel  reaching  nearly  to  the 
surface  of  the  paper.  If  these  conditions  are  accurately  observed,  the  menstruum 
win  penetrate  the  powder  equally,  until  it  has  passed  into  the  rubber  tube  and  has 
reached,  in  this,  the  height  corresponding  to  its  level  in  the  percolator,  which  is  now 
dosely  covered  to  prevent  evaporation,  and  the  apparatus  allowed  to  stend  at  rest 
for  the  time  specified  in  the  formula. 

"  To  begin  percolation,  the  rubber  tube  is  lowered  and  its  glass  end  introduced 
into  the  neck  of  a  bottle  previously  marked  for  the  Quantity  of  liquid  to  be  perco- 
lated, if  the  percolate  is  to  be  measured,  or  of  a  tared  bottle,  if  the  percolate  is  to 
be  weighed ;  and  by  rabing  or  lowering  this  recipient,  the  rapidity  of  percolation 
may  be  increased  or  lessened  as  may  be  desirable,  observing,  however,  that  the  rate 
of  percolation,  unless  the  quantity  of  material  taken  in  operation  is  largely  in  ex- 
cess of  the  pharmacopceial  quantities,  shall  not  exceed  the  limit  of  ten  to  thirty 
drops  in  a  minute.  A  layer  of  menstruum  must  constantlv  be  maintained  above 
the  powder,  so  as  to  prevent  the  access  of  air  to  its  interstices,  until  all  has  been 
added,  or  the  requisite  quantity  of  percolate  has  been  obteined.  This  is  conve- 
niently accomplished,  if  the  space  above  the  powder  will  admit  of  it,  by  inverting  a 
botde  containing  the  entire  quantity  of  menstruum  over  the  percolator  in  sucb  a 
manner  that  its  mouth  may  dip  beneath  the  surface  of  the  liquid,  the  bottle  being 
of  such  shape  that  its  shoulder  will  serve  as  a  cover  for  the  percolator. 

"  When  the  dregs  of  a  tincture  or  similar  preparation  are  to  be  subjected  to  per- 
colation, after  maceration  with  all  or  with  the  greater  portion  of  the  menstruum, 
the  liquid  portion  should  be  drained  off  as  completely  as  possible,  the  solid  portion 
packed  in  a  percolator,  as  before  described,  and  the  liquid  poured  on,  until  all  has 
passed  from  the  surfkoe,  when  immediately  a  sufficient  quantity  of  the  original 
menstruum  should  be  poured  on  to  displace  the  absorbed  liquid,  until  the  prescribed 
quantity  has  been  obtained. 
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"  Modification  of  the  above  Process.    Authority  is  given  to  employ,  in  the 
of  Fluid  Extracts,  where  it  is  applicable,  the  process  of  Reperoolation,  without  ohange 
of  the  initial  menstruum."   IL  S. 

For  an  account  of  Dr.  Squibb^s  process  of  Repercokaion^  see  EoOracta  Fhnda, 
Some  prefer  the  mode  of  expression  to  that  of  displacement  This  also  is  ap- 
plicable both  to  watery  and  alcoholic  menstrua.  The  substance  to  be  acted  upon  is 
mixed  with  the  menstruum,  cold  or  hot  according  to  circumstances ;  and  the  mix- 
ture is  allowed  to  stand  from  twelve  to  twenty-four  hours.  The  liquid  part  is  theo 
filtered  off,  and  the  remainder  submitted  to  strong  pressure,  in  a  linen  bag,  bj 
means  of  a  common  screw  press,  or  other  convenient  instrument.  Another  portion 
of  the  menstruum  may  then  be  added,  and  pressure  again  applied,  and,  if  the  sub- 
stance is  not  sufficiently  exhausted,  the  same  operation  may  be  performed  a  third 
time.  Frequently  only  a  single  expression  is  required,  and  very  seldom  a  third. 
The  quantity  of  menstruum  added  must  vary  with  the  solubility  of  the  princtples 
to  be  extracted.  According  to  Mohr,  the  method  of  expression  has  the  advan- 
tages over  that  of  displacement,  that  it  yields  solutions  of  more  uniform  concentra- 
tion, that  it  does  not  require  the  materials  to  be  so  careAiUy  powdered,  or  other- 
wise so  skilfully  managed,  in  order  to  insure  favorable  results,  and  finally  Uiat  it 
occupies  less  time. 

2.  Mode  of  Oondtusting  the  Evaporation. 

In  evaporating  the  solutions  obtained  in  the  modes  above  described,  attentloQ 
should  always  be  paid  to  the  fact  that  the  extractive  matter  is  constantly  becoming 
insoluble  at  high  temperatures  with  the  access  of  air,  and  that  other  chemical  changes 
are  going  on,  sometimes  not  less  injurious  than  this,  while  the  volatile  principles  ars 
expelled  with  the  vapor.  The  operator  should,  therefore,  observe  two  rules :  1,  to 
conduct  the  evaporation  at  as  low  a  temperature  as  is  consistent  with  other  objects; 
2,  to  exclude  atmospheric  air  as  much  as  possible,  and,  when  this  cannot  be  accom- 
plished, to  expose  the  li<|uid  the  shortest  possible  time  to  its  action.  According  to 
Berzelius,  the  injurious  mfluence  of  atmospheric  air  is  much  greater  at  the  boiling 
point  of  water  than  at  a  less  heat,  even  allowing  for  the  longer  exposure  in  the  latter 
case ;  and  therefore  a  slow  evaporation  at  a  moderate  heat  is  pr^erable  to  the  more 
rapid  effects  of  ebullition.  Bearing  these  principles  in  mind,  we  shall  proceed  to 
examine  the  different  modes  in  practice.  First,  however,  it  is  proper  to  observe  that 
decoctions  generally  let  fall  upon  cooling  a  portion  of  insoluble  matter ;  and  it  is  a 
question  whether  this  should  be  rejected,  or  retained  so  as  to  form  a  part  of  the  ex- 
tract. Though  it  is  undoubtedly  in  many  instances  inert,  as  in  that  of  the  insoluble 
tannate  of  starch  formed  during  the  decoction  of  certain  vegetable  substances,  yet,  as 
it  frequently  also  contains  a  portion  of  the  active  principle  which  a  boiling  saturated 
solution  necessarily  deposits  on  cooling,  and  as  it  is  difficult  to  decide  with  certainty 
when  it  is  active  and  when  otherwise,  the  safest  plan,  as  a  general  rule,  is  to  allow 
it  to  remain. 

The  method  of  evaporation  formerly  resorted  lo  in  the  case  of  aqueous  solutions 
is  rapid  boiling  over  a  fire.  The  more  auickl^  the  process  is  conducted,  the  better, 
provided  the  liquid  is  to  be  brought  to  tne  boiling  point ;  for  the  temperature  can- 
not exceed  this,  and  the  length  of  exposure  is  diminished.  But,  where  this  method 
is  employed,  it  should  never  be  continued  till  the  completion  of  the  evaporation ;  for 
when  most  of  the  water  has  escaped,  the  temperature  can  no  longer  be  kept  dowo 
to  the  boiling  point,  and  the  extract  is  burnt.  The  caution,  therefore,  should  always 
be  observed  of  removing  the  preparation  from  the  fire  before  it  has  attained  the  con- 
sistence of  thick  syrup,  and  completing  the  evaporation,  either  by  means  of  a  water- 
bath,  or  in  shallow  vessels  at  a  moderate  heat.  When  large  quantides  of  liquid  are 
to  be  evaporated,  it  is  best  to  divide  them  into  portions  and  evaporate  each  separately; 
for,  as  each  portion  requires  less  time  for  evaporation  than  the  whole,  it  will  thus  be 
a  shorter  time  exposed  to  heat.  (Mohr,)  But  the  mode  of  evaporation  by  boiling 
is  always  objectionable,  and  should  be  employed  only  in  cases  where  the  principles 
of  the  plant  are  so  fixed  and  unchangeable  as  to  authoriie  their  extraction  by 
decoction. 
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Evaporatioii  by  metnfl  of  the  water-bath,  fhnn  the  commeDoemeDt  of  the  proceas, 
u  safer  than  the  plan  just  mentioned,  as  it  obviates  all  danger  of  burning  the  extract; 
but,  as  the  heat  is  not  sapplied  directly  from  the  fire,  the  Tolatilization  of  the  water 
cannot  go  on  so  rapidly,  and  the  temperature  being  neariy  the  same,  when  the  water- 
bath  is  kept  boiling,  there  is  greater  risk  of  injurious  action  from  the  air.  The 
liquid  should  be  stirred  during  the  process.  The  use  of  the  steam-bath  has  become 
Ycsy  general  in  this  country ;  as  it  requires  a  smaller  consumption  of  fuel,  and  the 
heat  imparted  to  the  liquid,  while  sufficient  to  eyaporate  it,  is  less  than  100^  0. 
(212®  F.).  The  apparatus  consists  of  an  ordinary  boiler,  containing  water,  the  yapor 
of  which  is  conducted  through  a  pipe  into  the  cTaporating  vessels,  communicating 
with  each  other  by  means  of  iron  steam  pipes.  These  vessels  have  the  form  of  an  ordi- 
nary copper  basin,  to  the  inside  of  which  is  riveted  a  shallow  tinned  copper  evaporating 
basin,  intended  to  contain  the  liquid  to  be  evaporated.  The  vapor  from  the  boiler 
dicdiates  between  these  vesseb,  and  the  water  into  which  it  condenses  is  allowed  to 
escape  through  a  steam  valve  attached  to  the  bottom  of  each  vessel.  The  liquid  to  be 
evaporated  is  first  distributed  in  two  or  three  basins,  but,  when  considerably  con- 
centrated, is  transferrei^  to  a  single  one,  where  it  is  stirred  towards  the  dose  of  the 
process  to  hasten  the  evaporation.  The  heat  applied  to  the  liquid  can  be  easily 
regulated  by  the  steam  valves.  An  incidental  advantage  of  this  apparatus  is,  that  it 
may  be  made  to  afibrd  a  lai^  supply  of  distilled  water. 

As  the  heat  capable  of  being  appUed  by  a  boiling  water-bath  to  the  evaporating 
liquid  does  not  exceed  93-3®  C.  (200®  F.),  while  that  by  steam  can,  by  a  moderate 
pressure,  be  increased  to  the  boiling  point  or  beyond  it,  die  evaporation  by  the  latter 
agency  may  be  much  more  rapid  than  by  the  former,  when  the  pressure  is  from  ten 
to  twenty  pounds  to  the  square  inch  ;  so  that  there  is  a  temptation  to  raise  the  heat 
to  a  d^ree  seriously  injurious  to  the  product.  Evaporation,  therefore,  by  steam 
heat  always  requires  caution,  while  the  water-bath  is  much  less  liable  to  be  abused. 
In  this  respect,  the  latter  method  has  the  advantage. 

A  good  plan  of  evaporation,  though  slow,  b  to  place  the  liquid  in  a  broad,  shallow 
vessel,  exposed  in  a  stove  or  drying  room  to  a  temperature  of  about  100®  F.,  or  a  little 
higher,  taking  care  that  the  air  have  free  access  in  order  to  facilitate  the  evaporation. 
This  mode  is  particularly  applicable  to  those  cases  in  which  maceration  or  infusion  is> 
preferred  to  decoction  for  extracting  the  active  principles.  Berzelios  says  that  we- 
may  thus  usually  obtain  the  extract  in  the  form  of  a  yellowish  transparent  mass, 
while  extracts  prepared  in  the  ordinary  way  are  almost  black,  and  are  opaque  even  in 
very  thin  layers.  Even  when  the  liquid  is  boiled  at  first,  the  process  may  often 
be  advantageously  completed  in  this  manner.  It  has  been  proposed  to  efiect  the 
evaporation  at  the  common  temperature,  by  directing  a  strong  current  of  air,  by 
means  of  a  pair  of  smith's  bellows,  over  the  surface  of  the  liquid ;  and,  in  reference 
to  substances  which  are  injured  by  heat  and  not  by  atmospheric  air,  the  plan  will 
be  found  useful. 

Plans  have  been  proposed  and  carried  into  execution  for  performing  evaporation 
without  the  admission  of  atmospheric  air.  The  apparatus  for  evaporation  in  vacuoy 
now  largely  used  by  manufacturing  pharmacists,  is  well  calculated  to  meet  this  ob- 
ject, at  the  same  time  that,  by  removing  the  atmospheric  pressure,  it  enables  the 
water  to  rise  in  vapor  more  rapidly,  and  at  a  comparatively  low  temperature.  The 
method  of  Barry  consists  in  distilling  the  liquid  into  a  large  receiver,  from  which 
the  air  has  been  expelled  by  steam,  and  in  which  the  vapor  is  condensed  by  cold 
water  applied  to  the  surface  of  the  receiver,  so  as  to  maintain  a  partial  vacuum.  Prof. 
Bedwood  modified  this  process  by  keeping  an  air-pump  in  action  during  the  evap- 
oration, thus  removing  not  only  the  air,  but  the  vapor  as  fast  as  it  forms,  and  main- 
taining a  more  complete  vacuum  than  can  be  done  by  the  condensation  of  the  vapor 
alone.  (Joum,  de  Fharm,y  3e  s^r.,  i.  231.)* 

*  A  rerj  ingenioiu  apparatni  for  eTaporating  in  yaeno  on  a  fmall  leale  haa  been  inrentod  by 
Prof.  A.  B.  Praioott  {A.  J.  P.,  zlii.  349).  Two  tosmIs  are  reqnirod  :  a  small  ono,  for  eyaporation ; 
m  laige  one,  whieh  is  best  made  of  eopper,  and  should  be  so  arranged  as  to  be  readily  neated  or 
refrigerated  at  will.  The  two  are  to  be  eonneoted  bj  glass  tabinjr,  through  mbber  corks,  end  into 
the  eork  of  tiie  eraporating  dish  is  to  be  set  a  short  straight  glass  tube  with  a  pieoe  of  mbber 
tabing  fltted  to  it  io  that  it  ean  be  tightly  closed  with  a  glass  rod  at  wilL    An  ounce  or  two  ol 
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A  ooBvenieDt  pUm  of  exehidiDg  the  air,  though  it  does  not  at  thesanie  timeniMt 
the  ohjeet  of  redocing  the  degree  of  heat,  ia  to  diatil  6S  the  water  in  c&oae  Teaaek 
Benelitts  says  that  thia  ia  the  beat  mode  of  ooneentratkon  next  to  that  w  vaem. 
Care,  however,  miiat  be  taken  that  the  fire  be  not  too  long  applied,  leat  the  extiaet 
flhould  be  burnt.  The  prooeas  shoald,  therefore,  be  eompleted  bj  meana  of  the 
wmter-bath. 

In  the  oonoentration  of  alooholic  solations,  diatilhition  ahoidd  dways  be  performed ; 
as  not  only  is  the  atmospherio  air  thus  ezcladed,  but  the  aleohol  Is  reoovered,  if 
not  absolutely  pnre,  certainly  fit  for  the  purpose  to  which  it  was  originally  a|^ed. 
Here  also  the  water-bath  should  be  eni|rfoyed,  to  obyiate  any  possible  risk  of  injury 
from  the  fire.  When  the  decoction  or  infhsion  and  the  tinoture  of  the  same  TegetaUe 
haye  been  made  separately,  they  should  be  separately  eyaporated  to  the  oonsiatoDos 
of  syrup,  and  th^i  mixed  together,  while  they  are  of  such  a  consistence  as  t*  in- 
corporate without  difficulty.  The  object  of  this  separate  evaporation  ia,  that  the 
spirituous  extract  may  not  be  exposed  to  the  degree  of  heat,  or  lengthened  aetiott 
of  the  air,  which  is  necessary  in  the  ordinary  mode  of  concentrating  the  infiMon 
or  decoction.  « 

In  every  instance,  care  should  be  taken  to  prevent  any  portion  of  the  eztnet 
from  becoming  dry  and  hard  on  the  sides  of  the  evaporating  veasel,  as  in  this  state 
it  will  not  readily  incorporate  with  the  remaining  mass.  The  heat,  therefore,  should 
be  applied  to  the  bottom  and  not  to  the  sides  of  the  v< 


3.  OondUUm  and  JPreservaUon  of  Extrad9. 

Extracts  are  prepared  of  two  different  degrees  of  consistence :  soft  so  that  they 
may  be  readily  made  into  pills,  and  hard  that  they  may  be  pulveriaed.  (See  Ab- 
BtrcuUa.^  The  sofl  extracts  always  contain  a  notable  percentage  of  water  ;  in  the 
case  of  belladonna  and  hyoscyamus,  this  has  been  found  by  Mr.  Chas.  Ekin  to  be 
about  20  per  cent.,  and  in  that  of  conium  25  per  cent.  {P.  J,  Tr.,  iv.  391.)^  In 
astringent  extracts,  the  evaporation  should  be  carried  to  dryness.  Those  obtained 
iVom  the  expressed  juices  of  plants  are  apt  to  attract  moisture  from  the  air,  in  con- 
sequence of  the  deliquescent  nature  of  the  salts  existing  in  the  juice.  They  an 
thus  rendered  softer,  and  more  liable  to  become  mouldy  upon  the  surface.  Others, 
especially  such  as  contain  much  chlorophyll,  harden  by  time,  in  consequenee  of 
the  escape  of  their  moisture  ;  and  it  not  unfrequently  happens  that  small  crystak 
of  saline  matter  are  formed  in  their  substance.  Mq|it  extracts,  especially  those 
containing  nitrogenous  principles,  are  capable,  when  left  to  themselves,  of  producing 
nitrates.  Prof.  John  Attfield,  of  London,  has  made  a  chemical  examination  of  the 
crystals  found  in  numerous  extracts,  and  ascertained  that,  in  a  large  number,  they 
consisted  of  chloride  of  pota&sium,  and,  in  a  comparatively  few,  of  the  nitrate 

water  having  been  put  in  the  reoeiver,  and  the  mnterial  in  the  evaporating  Teeeel,  a  gentle  heat  i% 
bjT  means  of  water^  applied  to  the  eraporatiag  restel,  bat  a  strong  oeat  to  the  reeeiver.  The  waUr 
in  this  latter  boils  fnrioaslj,  and  the  vapor  escapes  throagh  til*  opened  tube  in  the  eraporatiBg 
vessel.  When  the  water  is  ezhaosted  the  tube  is  closed  and  the  receiver  refrigerated.  Of  eeme 
ft  vaeanm  results,  and  is  maintained  by  the  oontinnoos  eondensation  of  vapor  in  the  receiver. 

'  *  YUld  of  Extraett  wktn  matU  bjf  (A«  Officinal  Pro^—,  Mr.  Franels  J,  Lammer,  Jr.,  M»* 
pared  the  following  extracts  according  to  the  direction  of  the  U.  S.  Phannaeopceia^  and  determiMi 
the  percentage  yield  of  the  finished  prodnct  as  follows : 


Extractam.  Per  cent. 

Aconiti .« ....  12*766 

Aloes  aquosum 91*64 

AmicsB  radicis 19'68 

BelladonnsB  alcoh 32*23 

Cannabis  indicsB 16*56 

Ginchonss 26*4 

Colohici  radicis 23*2 

Ckklocynthidis. 16*185 

«  eomp W-7r 

Conil  alcohol 10*78 

A,  /.  />.,  1886,  p.  687. 


KxtrsctQin.  Per  cent. 

Digitalis 26*6 

Boonymi 18*81 

ueoiiansB.... ...•«•••  .•••••..•  440 

GlycyrrhissB  panim., 25*82 

HsBmatozyli. ....m 6*8 

Hyoscyami  alcoh 16*64 

Iridls 8*9 

Jaglandis..........^ 16*82 

Kramerise 8*4 

Leptaadr» 16*97 


BKeierei  ••••••.«.....•••••  ..m*    7*1 

Nueb  vomittM^...^ ......    6^17 

PhysoetigmaUs 8-2 

Podophylli 8*81 

QoassiSB 2-84 

Rhel »W 

Strameali  ...•• 14*88 

Tarazad 11*8 
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of  potasritim.*  The  air,  moreover,  exercises  an  unfavorable  cbemical  influence  over 
the  softer  extracts,  which  are  enfeebled,  and  ultimately  become  nearly  inert,  by  the 
same  changes  which  they  undergo  more  rapidly  in  the  liquid  state  at  an  elevated 
temperature.  If  an  extract  be  dissolved  in  water,  and  the  liquid  be  saturated  with 
common  salt  or  any  other  very  soluble  salt  of  difficult  decomposition,  the  greater  part 
of  it  will  be  precipitated,  in  consequence  of  the  insolubility  of  this  class  of  substances 
in  saline  sorations.     The  precipitate  may  be  again  dissolved  in  pure  water. 

At  the  last  revision  of  the  U.  S.  Pharmacopceia  it  was  not  deemed  advisable  to 
introduce  powdered  extracts,  containing  sugar  of  milk  and  standardized,  under  the 
name  of  powdered  extracts,  for  fear  that  they  would  be  prescribed  under  the  im- 
pression that  they  were  20  or  25  per  cent,  stronger  than  the  pilular  extract,  having 
lost  that  much  jnoisture.  They  were  therefore  given  a  distinctive  name,  Abstract*, 
(See  AbsiractaJ)  There  are,  however,  at  present  (1882)  many  powdered  extracts 
in  the  market,  claiming  to  be  of  the  same  strength  as  the  pilular  extract,  having 
merely  the  moisture  replaced  by  some  dry  inert  powder.  It  is  to  be  feared  that  in 
most  eases  the  evaporation  of  the  remaining  traces  of  moisture  is  accomplished  at 
sQch  a  high  temperature  as  seriously  to  injure  the  activity  of  the  extract.  It  is 
quite  common  to  perceive  an  empyreumatic  odor  about  them. 

Extracts,  in  order  that  they  may  keep  well,  should  be  placed  in  glazed  earthen- 
ware, glass,  or  porcelain  jars,  and  completely  protected  from  the  access  of  the  air. 
This  may  be  effected  by  covering  their  surface  with  a  layer  of  melted  wax,  or  with 
apiece  of  paper  moistened  with  strong  spirit,  then  closing  tite  mouth  of  the  vessel 
with  a  cork,  spreading  wax  or  rosin  over  this,  and  covering  the  whole  with  leather, 
or  a  piece  ot  bladder.  (^Ikmcan,')  The  dry  extracts,  being  less  liable  to  be  affected 
by  atmospheric  oxygen,  do  not  require  so  much  care.  The  application  of  alcohol 
to  the  surface  has  a  tendency  to  prevent  mouldiness.  A  method  of  protecting  ex- 
tracts from  the  action  of  the  air,  frequently  resorted  to,  is  to  cover  them  closely 
with  oiled  bladder  ;  but  this,  though  oetter  than  to  leave  them  uncovered,  is  not 
entirely  effectual.  Should  the  extract  become  too  moist,  it  may  be  dried  by  means 
of  a  water-bath ;  should  it,  on  the  contrary,  be  too  dry,  the  proper  consistence  may 
be  restored  by  softening  it  in  the  same  manner,  and  incorporating  with  it  a  little 
diBtiUed  water.  Martin  (1880)  proposes  to  preserve  extracts  in  a  soil  condition 
by  surrounding  the  vessel  containing  the  extract  by  amolher.of  larger  diameter,  which 
is  furnished  with  a  tight  cover,  the  space  between  the  two  vessels  being  filled  with 
erystalHzed  sulphate  of  sodium,  which  gradually  parts  with  its  water  of  crystalliza- 
tbn  and  prevents  the  extract  from  becoming  hard  and  dry. 

When  extracts  which  are  too  soft  are  subjected  to  a  moderate  temperature,  fer- 
mentation may  set  in,  and  E.  Cocardas  describes  the  various  forms  of  "  Penicillium- 
ferment"  which  grow  in  such  extracts,  and  concludes  that  the  ferment  causes  them 
to  undergo  changes  similar  to  those  afieoted  by  heat,  viz.,  the  absorption  of  oxygen 
and  diseDgagemeot  of  carbon  dioxide.  (P.  J.  TV.,  1886,  p.  590.) 

Some  extracts  when  powdered  have  a  tendency  to  cohere  again.  According  to 
Qeiseler,  this  may  be  obviated  by  the  addition  of  sugar  of  milk  or  powdered  liquorice- 
root  ;  two  or  three  parts  of  the  former  and  one  part  of  the  latter  to  one  of  the  ex- 
tract being  sufficient  for  the  purpose.  (Pharm.  Centralb,,  1850,  p.  238.)  Mohr 
reeommends  the  following  plan  of  drying  and  preserving  extracts.  Take  equal 
parts  of  powdered  liquorice-root  and  of  the  extract,  rub  them  well  together  in  a 
mortar,  put  the  resulting  paste  into  an  earthen  vessel  with  a  flat  bottom,  place  this 
in  another  of  iron,  a  little  deeper,  containing  chloride  of  calcium  thoroughly  dried 
by  heat  insufficient  to  melt  it ;  then  enclose  the  whole  with  a  cover  fitted  to  the 
inm  vessel,  and  allow  them  to  stand  for  a  day  or  more.  When  the  mixture  is  quite 
dry,  powder  it,  and  add  so  much  of  the  powdered  root  as  to  make  the  weight  double 
that  of  the  original  extract  {Ihid.^  p.  119.)  This  process  has  been  substantially 
adopted  in  the  new  German  Pharmacopoeia  (1882).     The  old  process  of  using 

*  Tlraa,  ehloride  of  potMaiam  wai  detected  in  the  extraeti  of  belladonna,  hemlock,  saraapaiilla 
(eorapcmnd),  oolohieam  seeds,  stramoninm  seeds,  and  aoonite ;  nitrate  of  potassium  in  extracts  of 
benadonna,  byosojamas,  and  lettuce;  and  sulphate  of  sodium  in  extract  of  stramonium  seeds. 
CP.  •/.  Tr^  Mandi,  1862,  p.  448.) 
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dextrin  aa  a  diluent  was  found  very  objectionable,  principally  on  accoant  of  the 
tendency  of  the  extracts  to  reabsorb  moisture.  Four  parts  of  extract  are  now 
mixed  with  three  parts  of  finely  powdered  liquorice-root,  and  dried  in  a  porcelam 
capsule  at  40°-50°  C.  (104°-122®  F.)  until  the  mixture  ceases  to  lose  weight.  The 
mass  is  then  rubbed  to  powder,  and  sufficient  powdered  liquorice-root  addea  to  make 
the  whole  weigh  eight  parts,  or  double  the  weight  of  extract  used.  In  oar  opinioii 
this  method  is  not  so  good  as  that  adopted  for  abstracts.  The  German  powdered 
extracts  are  always  halt'  the  strength  of  the  extracts,  no  relation  whatever  with  the 
drug  is  established,  and  the  variations  in  the  yield  of  extract  from  different  drugs 
has  been  repeatedly  shown  to  be  great.  Kirchmann  proposes  exsiccated  sodium 
sulphate  as  a  diluent  instead  of  dextrin,  liquorice-root,  etc.  (PAar.  Zeitun^,  1881, 
p.  116.)  W.  Stromeyer  has  found  sugar  to  answer  very  well  as  an  addition  to  too 
moist  narcotic  extracts.  It  is  necessary,  however,  that  the  extract  be  not  exposed 
to  a  heat  of  over  112''  F.,  else  it  remains  soft.  (A.  J,  R,  1872,  pp.  300,  353.) 

The  plan  of  incorporating  a  little  glyoerin  with  extracts  has  been  adopted  in  the 
formulas  of  the  present  XJ.  S.  Pharmacopoeia.  By  its  unchangeable  liquid  character 
it  keeps  th«  extract  sofV,  so  that  it  can  be  readily  made  into  pills,  and  exercises  also 
a  favorable  influence  through  its  chemical  properties.  It  is  preferable  to  add  a 
definite  weight  of  the  glycerin  to  the  pilular  extract.  If  added  to  the  menstruum, 
owing  to  the  variation  in  the  yield  of  extracts  from  plants,  some  samples  would  be 
too  soft,  and  at  another  time,  in  the  case  of  a  large  yield  of  extract,  the  quantity 
of  glycerin  would  be  insignificant. 

Extracts  from  recenl  plants  should  be  prepared  at  the  season  when  the  plant  ia 
medicinally  most  active ;  and  a  good  rule  is  to  prepare  them  onoe  a  year.* 

EXTRACTA  FLUIDA.    Fluid  Extracts. 

Xxtraeta  Uqnida,  Br,;  Bztraits  liqaides,  Fr,;  FlUseigo  BztrakU,  0. 

These  were  first  introduced  into  the  U.  S.  PhivmacopoBia  of  1850,  as  a  diatlnoi 
class  of  preparations ;  the  fluid  extract  of  sarsaparilla  being  the  only  one  previoosly 
directed,  either  in  our  own  officinal  code,  or  by  the  British  Collies.  Since  then 
they  have  increased  so  rapidly  in  lavoc  that  at  the  present  time  seventy-aeveo  are 
officinal,  and  in  addition  large  quantities  of  non-officinal  fluid  extracts  are  annually 
produced.  They  are  now  perhaps  the  most  important  class  of  liquid  preparations 
in  use.  Their  distinctive  character  is  the  concentration  of  the  active  ingredients 
of  medicinal  substances  into  a  small  bulk,  in  the  liquid  form,  a  cubic  centimetre  or 
fluigramme  of  any  one  of  them  now  representing  a  gramme  of  the  orade  drag.  In- 
dependently of  the  greater  convenience  of  administration,  the  advantage  of  this 
class  of  preparations  is  that,  the  evaporation  not  being  carried  so  far  as  in  the  or£- 
nary  extracts,  the  active  principles  are  less  liable  to  be  injured  by  heat.  Formeriy 
the  main  difficulty,  in  relation  to  them,  was  the  liability  of  substanoes  in  the  liquid 
state  to  undergo  spontaneous  decomposition.  In  the  Pharmacopoeia  of  1850  thk 
was  counteracted  by  means  of  sugar  and  of  alcohol,  but  in  1865  (^.  J.  P.,  1865, 
p.  50)  Mr.  Alfred  B.  Taylor  proposed  the  use  of  glycerin,  and  in  the  revision  of 
the  Pharmacopoeia  for  1870  his  suggestion  was  adopted.  Glycerin,  while  it  exerts 
a  powerful  preservative  influence,  possesses  the  very  valuable  property  of  dissolving 
matters  which  were  deposited  by  some  of  the  fluid  extracts  when  made  with  sugar, 
as  in  the  old  officinal  recipes.     Consequently  these  fluid  extracts  were  much  clearer 

*  M.  Lepage,  of  Oisors,  gives  the  following  method  of  testing  the  quality  of  the  nareotie  eZ' 
tracts,  and  determining  whether  they  contain  any  of  the  allcaloids  to  which  they  owe  their  «f- 
fioiency.  Take  a  gramme  (15*6  grs.)  of  the  extract^  dissolve  it  in  twice  its  weight  of  distilled 
water,  introduce  the  solution  into  a  test-tube^  and  add  from  25  to  30  centigrammes  (4  or  6  grs.)  ef 
powdered  bicarbonate  of  potassium.  When  efTervescence  has  ceased,  add  to  the  miztvre  5  or  6 
times  its  bolk  of  pure  ether,  cork  the  tube,  and  shake  briskly  three  times  in  2  or  3  minntea.  Thea 
let  the  mixture  rest ;  and,  when  the  ether  has  become  transparent,  decant,  and  allow  it  to  evapo- 
rate spontaneously.  Dissolve  the  residue  in  6  or  8  grammes  (f^in  to  f^U)  ^^  water,  aeidalaud 
with  a  drop  or  two  of  hydrochloric  acid.  If  the  extract  be  good,  the  aolution  will  be  rendered  very 
turbid  by  a  few  drops  of  a  solution  of  the  double  iodide  of  mercury  and  potasdua,  and  will  nve 
a  flocculent  precipitate  with  solution  of  tannic  acid.  {Joum,  iU  Pharm^  Mai,  1863,  p.  Stt.)  The 
test  is  applicable  to  the  extracts  of  aconite,  belladonna^  hyoieyamiu,  mod  ooninm. 
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and  more  elegant  preparations  than  were  the  old  ones.  Subsequent  experience  with 
these  flaid  extracts  has  shown  that  the  use  of  glycerin  should  be  circumscribed, 
and  that  it  was  employed  too  freely  in  the  formulas  of  the  fluid  extracts  of  the  last 
Pharmaoopodia.  The  solvent  powers  of  glycerin  are  so  great  that  the  fluid  extracts 
were  frequently  loaded  with  many  inert  principles,  whi^  it  dissolved,  giving  them 
a  dense,  rich  appearance  without  increasing  their  activity.  As  the  primary  ob- 
ject of  fluid  extracts  is  concentration,  suitable  menstrua  should  in  each  case  be 
selected  with  the  single  object  of  dissolving  and  retaining  permanently  the  active 
oonsutuents  of  the  drug.  In  order  to  do  this,  many  experiments  are  necessary  to 
determine  which  is  the  most  suitable  menstruum,  and  each  drug  must  be  separately 
and  individually  studied.  Whilst  the  formulas  for  the  fluid  extracts  in  the  U.  S. 
Pharmacoposia  of  1880  show  a  great  improvement  in  this  respect  over  all  others, 
ten  years'  experience  will  demonstrate  the  necessity  of  further  changes.  The  rela- 
tive strength  adopted  at  the  last  revision  difliers  IVom  that  formerly  used,  and  will 
doubtless  elicit  considerable  criticism.  An  exception  is  made  here  to  the  usual 
rule  f<dlowed  in  the  Pharmacopoeia  of  constructing  all  formulas  in  parts  by  weight. 
Although  there  b  no  diflioalty  in  making  fluid  extracts  of  such  strength  that  one 
troyounoe  should  represent  one  troyounce  of  the  drug,  the  Committee  of  Revision 
believed  it  to  be  better  to  substitute  measure  for  weight  here,  not  only  on  account 
of  the  greater  convenience  of  measuring  the  reserv^  portion,  but  also  because  of 
there  b^ng  less  variation  in  strength  from  the  fluid  extracts  of  1870. 

The  present  fluid  extracts  are  just^t«  l^er  cent,  weaker  than  those  formerly  offi- 
cinal, and  are  based  upon  the  theory  that  from  a  given  weight  of  drug  an  amount 
of  fluid  extract  shall  be  made  equal  in  measure  to  the  bulk  of  the  same  weight  of 
distilled  water ;  in  other  words,  the  relation  of  gramme  to  cubic  centimetre.*  Many 
will  prefer  to  use  weights  and  measures  that  they  have  been  accustomed  to ;  in  such 
eases,  to  make  20  ftuidownce$  of  fluid  extract  19  troy  ounces  of  drug  will  be  re- 
quired, whikt  if  avoirdupois  weight  is  preferred,  which  it  doubtless  will  be,  the 
most  i9onveaient  relation  to  recollect  will  be  that  50  avoirdupois  ounces  are  required 
to  make  48  Jluidounces,  or  three  pints  of  fluid  extract.  The  general  formula  for 
the  preparation  of  fluid  extracts  does  not  differ  materially  from  that  formerly  offici- 
nal ;  the  length  of  time  required  for  maceration  has  been  judiciously  reduced,  whiUt 
the  quantity  reserved  has  been  generally  slightly  increased,  although  the  formulas 
are  not  uniform  in  this  respect.  The  fact  cannot  escape  observation,  that  there  has 
been  a  close  study  of  the  solubilities,  physical  properties,  and  individuality  of  each 
drugf  whilst  unifbrmity  amongst  the  formulas  has  not  been  sought  for,  so  much  as 
the  best  method  of  producing  the  fluid  extract.  The  general  formula  may  be  ex- 
pressed as  follows.  100  Om.  of  the  powdered  drug  is  moistened  with  a  certain 
quantity  of  menstruum,  packed  in  a  suitable  percolator,  and  enough  menstruum 
added  to  saturate  the  powder  and  leave  a  stratum  above  it ;  the  lower  orifice  of  the 
percolator  is  closed  when  the  liquid  begins  to  drop,  and  the  percolator  is  closely 
covered  to  prevent  evaporation  and  permit  maceration  for  a  specified  time ;  addi- 
tional menstruum  Ib  poured  on  and  percolation  continued  until  the  drug  is  exhausted. 
Usually  from  seven-  to  nine-tenths  of  the  first  portion  of  the  percolate  is  re- 
served, and  the  remainder  evaporated  to  a  soil  extract ;  this  is  to  be  dissolved  in 
the  reserved  portion,  and  enough  menstruum  added  to  make  the  fluid  extract  measure 
100  Co.  The  precipitation  experienced  heretofore  when  the  evaporated  weak  per- 
colate was  addea  to  the  reserved  portion  is  considerably  diminished  by  causing  the 
former  to  be  evaporated  to  a- soft  extract.  This  precipitation,  formerly  noticed  more 
particularly  in  alcoholic  fluid  extracts,  was  due  to  the  greater  volatility  of  the  alco- 
hol in  the  weak  percolates,  which,  when  evaporated,  left  the  residue  to  a  great  extent 

*  The  following  table  shows  the  relation  of  the  crude  drug  to  the  fluid  extract  when  made  by 
the  process  of  the  U.  S.  Pharmaeopceias  of  1880  and  1870 : 

Weight  of  Drug.  Xeaamn  qf  FUid  ExtroaL 


Pharm.  18S0. 

100  grammeB  of  drag  make 100    Co. 

100  trojonnoei  of  drug  make 105*3  fluidounces. 

100  avoirdupoiB  ounces  of  drug  make 06     fluidounces. 


Pbarm.  1870. 

04*0  Co. 

100     fluidounces. 
Ori  fluidounces. 


598  Ejirada  Fluida.  pabt  l 

aqneooa;  when  tbia  was  added  to  the  strongly  kicoholic  reserved  portion,  a  precin- 
tatioD  of  reduous  and  frequently  active  matter  took  pUce,  which  neceadtated  (u 
storing  of  the  fluid  extract  uniil  precipitation  ceasea,  and  BubseqaeDt  filtratioB. 
This  IS  almost  altogether  avoided  bj  evaporating  to  a  soft  extract,  and  the  loas  at 
activity  through  precipitalioa  thus  greatly  diminished, 

A  useful  disdllalory  apparatus  baa  been  oootrived  by  Prof.  Jos.  P.  Remingtoii 
for  recovering  alcohol  from  weak  percolates,  and  for  general  phannaceutical  oso. 
The  Btil]  shown  in  the  cut  is  the  up"  <■■>"-      Ti.  i„  ™»<1«  ^f 
tinned  copper,  the  still  body  holdin; 
condenser  has  seven  straight  tubes  i 
water  introduced  by  a  rubber  tube 
of  water  placed  higher  than  the  stil 
comes  warmed  by  another  tube  as 
By  the  siphon  arrangement  showi 
to  feed  the  SIJII  from  a  reservoir,  w 
gresG,  thus  using  a  three-gallon 
still  where  a  much   lai^r  one 
would  have  been  neccesary.    The 
joints  are  carefully  ground,  and 
troublesome  lutes  and  water-joints 
are   entirely   auperseded.       The 
condenser  having  atraight  tul>es, 
instead  of  a  spiral  one.  is  easily 
cleaned,  and  is  powerful  enough 
to  condense  a  gallon  of  alcohol 
in  thirty  minutes. 

The  still  may  be  set  into  a  ket- 
tie  partly  filled  with  water  and 
thus  used  as  a  water-bath,  or  a 
shallow  tinned-copper  dish  with 

flat  rim,  which  accompanies  the  stilt,  may  be  placed  between  the  two  bnas  ring  bandi 
and  clamped  securely.  (A.  J.  P.,  May,  1879.) 

For  valuable  papers  on  percolation  and  fluid  extracts,  by  Prof.  Procter,  Dr. 
Squibb,  Alonzo  Robbioa,  and  others,  see  Proc  A.  P.  A.,  18S9,  p.  265;  1863,  p.  222; 
A.  J.  P.,  1878,  pp.  209,  329 ;  1873,  pp.  85, 1 89. 

Several  methods  have  been  suggested  for  preparing  fluid  extracts  more  econom- 
ically. The  moat  important  is  the  plan  of  repercolation,  as  proposed  by  Dr.  E.  B. 
Squibb,  to  this  class  of  preparations  as  well  as  to  the  dry  extracts. 

Reperoolation.  In  consequenoe  of  the  existing  high  price  of  alcohol,  it  ia  in- 
portant  to  adopt  some  plan  by  which,  while  the  ends  aimed  at  are  attained,  the  eon- 
sumption  of  the  menstruum  used  in  percolation  may  be  diminished-  This  object 
has  been  accomplished,  to  a  considerable  extent,  by  I^.  E.  B.  Squibb,  of  Brooklyn, 
K.  Y.,  by  a  modification  of  the  process  of  percolation  to  which  he  has  given  the 
name  at  the  head  of  the  present  paragraph.  As  defined  by  the  author,  reperoola- 
tion consists  in  the  successive  application  of  the  same  percolating  meastruum  to 
fresh  portions  of  the  substance  to  be  percolated.  The  result  is  that  the  same  men- 
struum, acting  repeatedly  on  unexbauated  portiona  of  the  substance,  beoomea  oonceo- 
trated  to  the  greatest  posaible  extent ;  ao  that  much  of  the  menstruum  is  saved,  while 
subsequent  evaporation  is  avoided,  which  is  itself  an  object  of  great  importance  in  the 
preparation  of  extracts.  It  is  obvious  that  repercolation  ia  not  applicable  to  the 
preparatioD  of  infuaions,  decoctions,  tinctures,  eta,  in  which  the  object  in  genoul 
is  less  a  high  degree  of  concentration  than  precision  in  the  strength  of  the  prep- 
aration, and  consequently  in  the  dose.  It  is  to  the  extracts  and  fluid  extraots  tut 
the  process  is  peculiarly  adapted,  and  there  now  remaina  no  doubt  whatever  of  tlu 
great  value  of  the  improvement.  Oneof  its  disadvantages  is  that  the  sabstance  treated 
is  leaa  completely  exhausted  than  when  the  proceeding  is  inverted,  and  frah  por 
ticns  of  menstruum  are  made  to  act  on  the  same  materud  until  the  lattor  is  deprived 
of  all  its  soluble  matter.     But  the  loss  in  this  way  is  trifling,  oomp«red  wiu  (bt 
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gain  whoD  a  mensfeninin  as  higb-prioeid  as  alMliol  is  at  the  present  time,  is  employed, 
jlaother  piactioa]  dissdvontege  Is  the  ineonveDieDoe  of  keeping  the  weak  percolates, 
as  these  have  to  be  labelled,  numbered,  and  stored  away  for  use  until  the  same  op- 
eration is  repeated.  In  deciding  when  to  adopt  it,  the  operator  will  of  course  be 
influenced  by  the  relative  value  of  the  drug  and  the  menstruum.  In  order  to  secure 
the  most  favorable  results  in  repercolation,  certain  methods  of  proceeding  are  advisable 
in  various  steps  of  the  process,  difiering  with  the  character  of  the  substance  to  be 
acted  on;  and  these  can  be  determined  only  by  a  careful  study,  confirmed  by  repeated 
esperiment.  Dr.  Squibb  ases  reperoolatioD  exclusively  on  the  laige  wile  in  the 
maoofaoture  of  extracts  and  fluid  extracts,  and  has  applied  it  especially  to  the 
preparation  of  fluid  extract  of  cinchona  ;  and  since  his  first  paper,  which  was  re- 
piodnoed  in  the  14th  revision  of  the  U.  S.  Dispensatory,  p.  1164,  he  has  introduced 
Mveral  improvements,  which  are  intended  to  make  the  process  useful  to  the  apothe- 
eary  in  his  eveiy-day  work.  By  presenting  in  a  note  below  an  abstract  of  his  pla» 
flf  proeeeding  in  this  case,  with  the  accompanying  explanations,  we  can  more  for^ 
dbly  impress  on  the  mind  of  the  pharmaceutical  student  the  lessons  applicable  to 
ifae  case  than  by  a  general  description.* 

*/>r.  Squihb'a  Proet$9  for  Extract  of  CtncKona  by  Bqter eolation,  revised  aad  improyed  (1878) : 
"^  Take  of  Yellow  Cinchona,  in  powder  No.  50,  32  parts ;  Stronger  Alcohol,  f  p.  gr.  *819^  2  parts ; 
Gljoerin,  sp.  gr.  1*250,  1  part ;  Water,  2  parts,  or  a  sufficient  quantity  of  menstruum. 

**  Weigh  the  Stronger  Alcohol,  Oljcerln,  and  Water  in  succession,  In  any  convenient  quantity  at 
a  time,  into  a  tared  little,  and  mix  them  thoroughly  for  a  menstruum. 

**  Moisten  8  parts  of  the  Cinchona  with  8  parts  of  the  menstrnam,  hy  thoroughly  mixing  them, 
and  allow  the  mixture  to  stand  8  hours  in  a  closely  covered  vessel.  Then  pass  the  moist  powder 
through  a  No.  8  sieve,  and  pack  it  firmly  in  a  percolator.  Pour  menstruum  on  top  until  the  mass 
is  filled  with  liquid  and  a  stratum  remains  on  top  uni^sorbed ;  cover  the  percolator  closely  and 
maeerate  for  48  hours.  Then  arrange  the  peraolator  for  an  automatic  supply  of  menstruum,  and 
start  the  percolation  at  such  a  rate  as  to  give  1  part  of  percolate  in  about  4  hours.  Reserve  the 
first  6  parts  of  percolate  and  continue  the  percolation  until  the  Cinchona  is  exhausted,  separating 
the  percolate  received  after  the  reserved  portion  into  fractions  of  about  8  parts  each. 

"Moisten  a  second  nortlon  of  8  parts  of  the  Cinchona  with  8  parts  of  the  weak  percolate, — the 
first  portion  that  was  o\>tained  next  after  the  reserved  percolate, — and  allow  the  moist  powder  to 
stand  for  8  hours  in  a  vessel  closely  covered.  Then  pack  it  moderately  in  a  percolator,  and  supply 
the  percolator  automatically  with  the  remaining  fractions  of  the  weak  percolate  in  the  order  in 
which  they  were  received,  and  finally  with  fresh  menstruum  until  the  Cinchona  is  exhausted.  Per- 
colate in  the  same  manner  and  at  the  same  rate  as  with  the  first  portion  of  Cinchona,  and,  reserving 
8  parts  of  the  first  percolate,  separate  the  weaker  percolate  into  fractions  of  about  8  parts  each. 

*'  Percolate  the  third  and  fourth  portions  of  8  parts  each  of  the  Cinchona  in  the  same  way  m  the 
second  portion. 

**  FinaUy  mix  the  four  reserved  percolates  together  to  make  30  parta  of  finished  fiuid  extract  ^ 
and  having  corked,  labelled,  and  numbered  the  wtUes  containing  the  fractions  of  weak  percolate, 
set  them  away  until  the  process  for  Cinchona  is  to  be  lesumed. 

"  When  this  fluid  extract  is  to  he  again  made,  repesH  the  process  as  With  the  second  portion,  and 
reserves  parts  of  the  first  percolate  as  finished  fluid  extract  fli>m  each  8  parts  of  Cinchona  from 
that  time  forward  so  long  as  the  fractions  of  weak  peroolate  are  carried  forward  with  which  to  com- 
mence each  operation."  ' 

Dr.  Squibb  draws  the  following  defluctions,  which,  althongh  they  have  reference  to  the  fluid 
extracts  of  the  U.  8.  P.  1870,  yet  they  apply  in  some  respects  to  the  new  oflioSnal  preparation : 

"  First,  that  the  present  formulas  aad  processes  for  percolation  (U.S.  1870)  are  so  defective  that 
the  relation  to  the  drag  which  they  profess  is  not  practically  aeeorate  either  as  to  quality  or 
quantity,  and  therefore^raat  a  better  process  is  greatly  needed. 

<^Seoond,  that  theprooess  by  reperoohition,  though  it  has  some  grave  disadvantages,  and  is  liable 
to  defects  in  practice,  yet  gives  far  better  results  both  in  quality  and  quantity  of  product;  while 
it  is  not  difficult  in  praetiee  exoept  by  oomparison  with  the  delnsiive  simplicity  of  the  former  pro- 
oesses ;  and  therefore  that  Fspercolation  is  better  adapted  to  pharmaoopoeial  uses  as  a  model  or 
standard  process  thim  any  whieh  has  yet  been  tried. 

**  Third,  that  repercolation  may  be  used  on  a  scale  as  small  as  4  or  8  ounces,  by  great  care  and 
skill,  but  is  not  very  •Booessflil  wini  less  than  an  avoirdupois  pound  of  material  for  each  percolation. 

**  Fourth,  that  powders  for  pereolatioii  should  not  be  finer  than  No.  SO  for  hard  compact  sub- 
gtances,  nor  coarser  than  No.  40  for  more  loose  and  spongy  substances, — ^with  a  few  special  exceptions. 

**  Fifth,  that  the  menstmnm  should  be  so  adjusted  as  to  dissolve  out  the  meaicinal  principles 
with  the  least  practicable  disturbance  of  their  natural  relations  to  each  other  and  to  the  extractive 
matters  whereny  they  are  rendered  soluble  and  permanent.  Next  that  the  menstruum  should  con- 
tain  the  smallest  practicable  proportion  of  alcohol ;  and  glycerin  only  when  absolutely  necessary, 
as  in  Cinchonas.  By  repercolation  the  exhaustion  is  never  less  than  90  per  cent,  and  perhaps  rarely 
more  than  07  per  cent,  of  the  total  soluble  matter. 

**  Sixth,  that  the  powder  be  moistened  with  as  much  liquid  as  it  can  be  made  to  hold  and  yet 
pass  through  a  No.  8  sieve 5  that  it  be  not  tightly  packed;  and  that  it  be  well  macerated  before 
•tarting  the  percolation, 

**  Seventh,  that  the  rate  of  percolation  be  uniform  and  very  slow.  At  first,  for  the  reserved  por^ 
ti«n»  the  peroolate  in  24  hours  should  not  exceed  the  weight  of  the  powder ;  nor  need  the  rate  b» 
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The  plan  of  Mr.  N.  Spenoer  Thomu  oonsiite  Id  expa«ag  the  b 
ftoted  on  to  Baooeanve  exprMuons,  by  meuu  of  a  prera,  inth  the  n 

ilDwat  thui  to  obtain  the  weight  of  the  powder  In  48  honre,  dthoogli  u  »  generml  nie  the  eii 
the  nte  tba  bettor  the  rnulta.  Aflar  the  reHrred  portion  tbe  nto  mij  be  inonued  gnduallr  to 
that  the  lut  portion  be  reoeiied  in  about  B  boon.  The  leparate  portioni  or  weak  paroolata  (hosM 
not  eieeed  the  weight  of  the  powder. 

"Elgbtb,  that  agood  praoUoal  aihaaition  reqalrea — ai  a  geoaral  rule — Tor  tbe  flrat  perooUtiia, 
with  [Nab  meutmum,  that  tba  total  penwlatea  ahoald  weigh  3'i>  Mmtt  tbe  wdgbt  of  the  powdtt. 


Tbat  for  tba  eeeond  MieolaUoa  or  flnC  reperaolatltm,  the  weight  abonld  ba  4-G  timca  that  of  die 
powder.  And  for  M  Bobuqaant  raparoolatlon*  tba  walsbt  ihaBld  be  i,  B,  or  T  timae  that  of  tba 
at  the  lubitanoa  panxilatBd,  and  tbe  ikiU  and  eare  witb  whM 


tbe  prooea  in  managed. 

■'  Ninth,  Ihkt  the  relaUon  of  weight  for  weight,  Inatead  of  mmlm  fiir  grain,  iboaid  be  erteb' 
liibad  under  proper  oonttolllug  oondilioiu ;  but  that,  union  preperij  goarded  in  ihe  qnaJi^  aal 
molttore  of  the  drag  uied,  the  new  relation  ii  liable  to  be  even  mora  inaeoarato  than  the  old,  ba- 
Bauta,  tba  poorer  tbe  quality  of  tbe  drug  tbe  leai  denia  will  be  the  paroolatea,  and  the  gnaur  will 
be  the  Tolume  far  tba  preaeribed  weight,  and  Ibia  InToWca  tha  Mrioni  dIBIsnItj  that,  whan  tha  Unid 
•xtraot  ii  made  bf  weight  but  adminiitered  bj  meaanre^  the  poorer  tba  dmg  from  whieh  it  w*i 
made,  the  imalier,  ae  *el]  ae  tbe  weaker,  tbe  doM  will  he. 

"Tenth,  tbat  eame  good  pnotioal  malbod  o(  oampariaz  fluid  aitn 
mnoh  needed;  and  that  for  inob  dmga  ai  Cinobona,  a  method  of  arltb 
eaej;  and  praitieal  ir  well  worked  out." 

ur.  Squibb  bu  daTiaed  an  IngenioiM  aipbon  peroolalor  whereby  tbe  rapidity  of  the  flow  of  tbe 
peroolato  may  be  oontrolied. 

The  aooompanying  lilaitiadan  ihowi  a  oonTeoient  way  of  epplying  tbe  prlndplea  iuTolTed  In 
tbe  riphoD  pereolator  to  tha  glau  peroolatot  in  oommon  dh.    xbe  ont  ii  m  plain  and  k>  Miily 


andentood  that  it  needi  hnt  Tittle  aipluiation.    Tbe  pereolator  la  ibown  Id  the  pudtlon  of  hartnf 

1 . 1  f„.  .1..  _!_!..  1...  .k 1....  J  bottle  ibontd  be  fllted  \Mj<mi  tbe "- 

if  tbe  upper  part  being  teleeooped  w 


I  itopped  for  (he  ni^t  lait  tba  receiving  bottle  ibontd  be  fllted  b^ood  tbe  prcmar  BttA.    Tha 
„.  u„.  ,.  _.j- i_  . . ..,.^ ■'-'--•-'  -ipadwitbfna- 
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into  different  portions ;  so  that  fresh  portions  of  liquid  are  brought  to  act  on  the 
same  solid  body  in  different  stages  of  exhaustion ;  and  then  mixing  the  expressed 
liquids.  The  due  proportion  between  the  weieht  of  the  medidne  and  the  bulk  of 
the  ultimate  fluid  extract  is  secured  bj  regulating  the  measure  of  the  last-added 
portion  of  menstruum,  which,  in  the  process  as  described  by  Mr.  Thomas,  is  the 
third.  WhatcTer  may  be  the  advantages  of  thb  method,  and  it  is  not  without  its 
recommendations,  it  is  liable  to  the  objections  of  loss  of  alcohol  through  exposure 
during  expression,  and  of  being  patented,  (ii.  J,  i'.,  1866,  p.  219.) 

Another  method  of  limiting  the  quantity  of  alcohol  used,  has  been  proposed  by 
Mr.  S.  P.  Duffield,  of  Detroit.  It  consists  in  macerating,  for  from  six  to  ten  days, 
the  medicine  to  be  acted  on,  previously  deprived,  by  means  of  a  vacuum  apparatus, 
of  all  the  air,  and  of  all  readily  voUtUizable  matter  contained  in  its  pores,  with  a 
certain  volume  of  the  menstruum,  which  is  forced  through  a  tube  into  the  vacuum 
pan  by  atmospheric  pressure,  and  thus  brought  into  the  most  intimate  contact  with 
all  parts  of  the  powder.  The  process  is  completed  by  submitting  the  mass  thus 
impr^nated  to  hydraulic  pressure,  and,  after  allowing  the  liquid  to  settle  in  glass 
carboys,  drawing  off  the  clear  liquid  into  bottles.  It  is  only  by  experience  that 
the  value  of  this  process  can  be  determined.  {Ibid.,  Jan.  1869,  p.  2.)  It  is  obvi- 
ously inapplicable  to  substances  whose  virtues  depend  in  any  considerable  degree 
upon  readilv  volatilizable  constituents.  Mr.  Campbell  (A,  J.  P.,  xlii.  17)  has  pro- 
posed a  method  for  doing  away  with  the  use  of  heat,  which,  however,  although  in  some 
eases  it  may  do  well,  cannot  be  relied  upon  for  the  complete  exhaustion  of  all  drugs. 
In  carrying  it  out,  mix  with  sixteen  troyounces  of  the  powder  four  to  six  fluid- 
ounces  of  the  menstruum  (usually  alcohol),  and  pack  it  in  a  glass  funnel  mod- 
eratrsly  but  uniformly  tight,  a  piece  of  sponge  having  previously  been  put  in  the 
beak  of  the  iunnel ;  then  cover  the  surface  of  the  powder  with  a  disk  of  paper, 
and  pour  on  twelve  fluidounces  of  menstruum.  When  the  sponge  becomes  satu- 
rated, cork  tightly  the  beak  of  the  funnel,  and  set  the  whole  aside  for  four  days,  at 
the  end  of  which  time  the  percolation  may  be  allowed  to  proceed.  Mr.  James 
W.  Mill  has  called  attention  to  the  advantage  of  separating  the  powder  into  fine 
and  coarse  parts  by  means  of  sieves  and  packing  the  finer  powder  at  the  bottom. 

H.  Biroth  (Pharnuudst^  April,  1877)  proposes  the  method  which  he  terms  "  umuc- 
eation"  for  making  non-alconolic  fluid  extracts ;  the  advantages  claimed  for  it  are 
amplicity  and  economy.  Sixteen  troyounces  of  the  drug,  cut,  crushed,  or  whole,  are 
jdaoed  in  a  stone  jar  or  tin  percolator.    Eight  fluidounces  of  glycerin  mixed  with 

of  glaM  tubing,  uid  the  junction  made  tight  by  a  short  section  of  mbber  tubing  throngh  which 
the  smaller  tube  is  free  to  slide.  Daring  maceration,  or  when  the  percolation  is  arrested,  the  upper 
part  of  the  siphon  is  drawn  np  until  the  liquid  will  no  longer  flow  over  into  the  bottle,  and  the 
neight  at  which  this  column  of  liquid  ceases  to  flow  over  is  a  measure  of  the  comparative  density 
of  the  liquid  within  and  without.  As  seen  in  the  cut,  the  liquid  will  not  flow  over  into  the  l>ott]e 
atthoagh  the  column  is  several  inches  short  of  the  height  of  the  liquid  in  the  percolator.  But  as 
exhaustion  progresses  and  the  liquid  in  this  oolumn  becomes  less  dense^  its  counterbalancing  height 
becomes  greater,  until  finally,  woen  the  powder  is  exhausted  and  the  liquid  within  and  without 
is  of  the  same  density,  the  column  rises  to  the  level  of  the  liquid  within  the  percolator,  minus 
the  friction  and  eapillarity.  When  the  percoli^ion  is  to  be  started,  the  siphon  is  simply  pushed 
down  through  the  rubber  until  the  liquict  flows  over,  and  then  the  rate  is  established  by  carefully 
raising  or  lowering  the  siphon.  This  sliding  joint  for  varying  the  length  of  this  column  of  liquid 
at  will  being  understood,  the  other  details  are  plain  enough,  whilst  the  charging  and  the  general 
management  are  the  same  as  in  the  smaller  snd  larger  percolators. 

The  powder,  moistened  with  great  care  and  uniformity,  is  packed  loosely,  firmly,  or  very  firmly, 
aeeording  to  its  nature  or  condition,  with  the  square  end  of  a  stick,  say  *8  Inch  =  2  mm.  diameter. 
As  a  rule,  the  largest  practicable  proportion  of  liquid  should  be  used  in  moistening  the  powder, 
because  then  the  powder  occupies  the  smallest  space  in  the  percolator,  requires  the  loosest  packing, 
and  is  saturated  tior  the  maceration  by  the  smallest  additional  quantity  of  liquid,  and  therefore 
gives  the  most  concentrated  first  percolate  for  the  reserve,  and  secures  the  most  rapid  exhaustion 
by  the  smallest  quantity  of  liquid.  A  disk  of  filtering  paper  is  placed  on  the  surface  of  the 
powder,  of  such  sise  that  the  edge  is  reflected  up  against  the  glass.  A  disk  of  board,  card-board, 
or  better  of  thick  sheet  rubber,  with  a  central  hole  1*6  inches  a*  37  mm.  in  diameter,  is  used  for  a 
cover.  A  stratum  of  liquid,  maintained  at  a  uniform  thickness  of  *25  inch  =»  6  mm.,  should  cover 
the  powder  from  first  to  last,  so  that  it  may  not  drain  and  contract,  or  admit  air ;  and  this  is  best 
maintained  by  an  inverted  bottle  of  the  supply  liquid,  as  shown  in  the  cut.  The  length  of  the 
neek  and  mouth  of  such  bottle  may  be  oonveniently  elongated  when  needed,  so  as  to  regulate  the 
depth  of  tbe  stratum  of  liquid  above  the  powder,  by  stretching  over  it  a  short  section  of  rubber 
tubing  in  the  manner  shown  in  the  cut. 
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four  pints  of  boiliog  water  are  poured  upon  the  drug  and  allowed  to  "  iimwocate," 
or  macerate,  for  twenty-four  hours,  the  liquid  poun^  off,  and  die  randne  treated 
with  four  pints  more  of  boiling  water  as  before.  The  decanted  liquors  are  mixed, 
strained,  and  evaporated  by  means  of  a  water-bath  to  one  pint  and  filtered.  It  10 
obvious  that  this  process  is  adapted  to  a  very  limited  number  of  drugs,  and  it  11 
equfdly  certain  that  the  resulting  preparation  is  not  entitled  to  the  name  of  flnid 
extract,  as  it  is  understood  in  this  country;  boiling  water  and  glycerin  are  not 
effective  as  general  solvents  for  thoroughly  exhausting  many  drugs ;  a  better  uune 
would  be  "  concentrated  infusions." 

Prof.  J.  U.  Lloyd  proposes  to  recover  the  alcohol  which  remains  absorbed  by  tiie 
residue  afler  percolation  by  mixing  the  wet  residues  with  an  equal  bulk  or  less  of 
dry  sawdust,  and  then  percolating  thb  with  water.  (^A,  J.  P,y  June,  1877.) 

Wm.  M.  Thomson,  of  Philadelphia,  has  lately  devised  a  very  complete  method 
of  preparing  fluid  extracts  on  a  large  scale ;  the  principles  of  his  process  are  maeer- 
ation  and  percolation  in  vncuOf  and  although  the  principles  which  have  been  tp- 
plied  have  been  long  known,  and  similar  apparatus  used  by  Duffield  and  others, 
there  are  many  useful  practical  points  which  merit  a  notice  in  detail.  The  peioo- 
ktors  are  egg-shaped,  and  made  of  tinned  copper;  they  are  capable  of  being  tightly 
covered,  and  communicate  by  means  of  stopcodLS  above  and  below,  and  iron  and 
stout  rubber  tubing,  with  a  very  efficient  double-acting  air-pump.  The  moistened 
powder  is  packed  tightly  in  the  percolator,  and  the  cover  securely  bolted  on.  The 
stopcock  in  the  cover  is  now  opened,  which  communicates  with  the  air-pump  and 
a  partial  vacuum  created  in  the  space  above  the  moistened  drug ;  the  stopcock  is 
now  closed  and  another  stopcock  in  the  cover  opened,  which  oommunioates  by  • 
tube  with  the  reservoir  containing  the  menstruum.  The  menstruum,  of  ooorse^ 
quickly  penetrates  the  powder,  taking  the  place  of  the  interstitial  air,  and  when  the 
powder  is  saturated,  it  is  permitted  to  macerate  in  tkkcuo  a  sufficient  length  of  time. 
To  start  percolation,  a  receiver  is  connected  with  the  beak  of  the  percolator,  and, 
the  air  being  exhausted  from  it,  the  percolate  at  once  makes  its  appearance.  When 
the  flow  slackens,  if  desired,  air  may  be  forced  by  the  pump  in  the  space  above  the 
powder,  and  the  receiver  again  exhausted  below.  In  this  way  it  can  be  seen  that 
entire  control  of  these  powerful  physical  forces  may  be  secured.  The  advantages 
are  very  apparent  in  preventing  the  loss  of  volatile  principles  and  alcohol,  whilst 
protecting  from  chemical  change  caused  by  exposure  to  the  air.  It  is  quite  posuble 
to  make  many  officinal  fluid  extracts  without  reoourse  to  subsequent  evaporatioB  of 
weak  percolate.  For  a  cut  of  this  apparatus,  see  A,  J,  P.,  1882,  p.  237 ;  or  Amer. 
Pharmacitt,  1882,  p.  11. 

In  order  to  carry  out  the  strictly  alphabetical  arrangement  now  adopted  in  the 
U.  S.  Pharmacoposia,  it  will  be  necessary  in  this  commentaiy  to  deviate  from  the 
plan  heretofore  used  of  treating  of  the  Extracts  and  Fluid  Extracts  in  separate  chsBes. 
Whilst  the  wisdom  of  adopting  this  course  on  the  part  of  the  Committee  of  Revision 
of  the  Pharmacopcoia  may  be  open  to  question,  it  is  obviously  the  du^  of  the  com- 
mentator to  follow  the  authority. 

19*  Important.  As  before  noted,  the  quantity  of  drug  selected  for  the  prMliM] 
alternative  formula  is  in  the  case  of  fluid  extracts  y^/fy  avoirdupou  ovneet,  the  end 

Sroduct  being  three  pinU;  the  relative  proportions  of  the  various  menstrua,  ingie* 
ients,  etc.,  are  of  course  retained,  and  in  each  case  are  preceded  by  the  word  *'or," 
and  the  alternative  quantities  always  enclosed  in  brackets. 


EXTRACTDM  ACONITL  U.S.,  Br.    MUraotoj 

{^-tBk&ryK  Xg-q-nI'tI.) 

Bxtraot  of  Aconite  Root;  Bztrait  de  RaoiDe  d'Aoonity  Fr,/  EisonbatkooUen-Bxtnkty  0. 

'^  Aconite,  in  No.  €0  powder,  one  hundred  parU  [or  sixteen  ounces  av.];  >i^ 
tario  Acid,  one  part  [or  seventy  grains] ;  Glycerin,  Alcohol,  eaeh,  a  tu^ieim^aiiaiitii^. 
Moisten  the  powder  yfitkt  forty  partB  [or  seven  and  a  half  fluidounoes]  of  Alcohol  in 
which  the  Tartaric  Acid  has  previously  been  dissolved,  and  padc  it  firmly  in  a 
cylindrical  glass  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  iU     When  the  liquid  b^ins  to  drop  from  the  percolator, 
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close  the  lower  orifice,  and,  having  oloeely  ooTered  the  peroolator,  maoerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradoallj  adding  Alcohol,  until 
three^  hundred parU  [or  three  and  a  half  pints]  of  tincture  are  obtained,  or  the  Aco- 
nite is  exhausted.  Reserve  the  first  ninety  parts  [or  fifteen  and  a  half  fiuidounces] 
of  the  percolate,  evaporate  the  remainder  m  a  porcelain  oapule,  at  a  temperature 
not  exceeding  60**  C.  (122®  F.),  to  ten  parts  [or  one  and  a  half  fiuidounces],  add  the 
reserved  portion,  and  evaporate  at  or  below  the  above-mentioned  temperature,  until 
an  extract  of  a  pilular  consistence  remains.  Lastly,  weigh  the  Extract  and  thoroughly 
inooroorate  with  it,  while  still  warm,  Jive  per  cent,  of  Glycerin."   U,  S, 

"  Take  of  the  fresh  Leaves  and  Flowering  Tops  of  Aconite  one  hundred  and  twelve 
pounds  [avoirdupois].  Bruise  in  a  stone  mortar,  and  press  out  the  juice ;  heat  it 
gradually  to  130®  F.  (54®*4  C),  and  separate  the  green  coloring  matter  by  a  calico 
filter.  Heat  the  strained  liquor  to  200®  F.  (93®-8  G.j)  to  coagulate  the  albumen, 
and  again  filter.  Evaporate  the  filtrate  by  a  water-batn  to  the  consistence  of  a  thin 
symp ;  then  add  to  it  the  green  coloring  matter  previously  separated  and  passed 
through  a  hair-sieve,  and  stirring  the  whole  together  assiduously,  continue  the  evapo- 
ration at  a  temperature  not  exceeding  140®  F.  (60®  G.)^  until  the  extract  is  of  a 
suitable  consistence  for  forming  pills.     Br. 

The  extract  from  the  fresh  leaves  of  aconite  was  abandoned  in  the  U.  S.  Phar- 
macopoeia in  1870  in  favor  of  one  made  by  means  of  alcohol  from  the  dried  plant, 
probably  because  the  plant  was  not  generally  cultivated  in  this  country.  But  the 
present  preparation  is  very  much  stronger  than  either;  aconite  root  having  been  sub- 
stituted for  the  leaveS)  which  are  no  longer  officinal,  and  alcohol  for  diluted  alcohol  as  a 
menstruum.  It  is  greatly  to  be  regretted  that  the  title  of  this  Extract  is  not  Extractum 
Aooniti  Badicis ;  there  will  be  likely  to  be  three  extracts  of  Aconite  in  use,  of  vary- 
ing strengths, — i.e.,  the  present  officinal  alcoholic  extract  made  from  the  root,  the 
former  hydro-alcoholic  extract  made  from  the  leaves,  and  the  English  extract  made 
from  the  fresh  leaves.  When  serious  changes  are  made  in  powerful  preparations, 
areat  care  should  be  taken  to  draw  as  much  attention  to  the  alteration  as  possible. 
The  use  of  tartaric  acid  is  in  accordance  with  the  views  of  Duquesnel  and  C.  R. 
Alder  Wright.  (See  Ahstractum  Aconiti.)  The  exhaustion  of  the  aconite  in  the 
U.  8.  process  is  indicated  by  the  absence  of  its  pec^liar  taste  in  the  liquid  which 
passes.  To  save  the  alcohol  at  the  low  temperature  at  which  the  evaporation  is 
directed,  would  require  the  aid  of  a  vacuum  apparatus.  The  attempt  to  save  the 
alcohol  by  ordinary  distillation  would  imply  an  elevation  of  the  heat  above  that  offioi- 
nally  ordered,  and  thus  endanger  the  decomposition  of  the  active  principle  of  the 
aoonite  ;  and  views  of  economy  should  never  be  allowed  to  interfere  with  the  efficiency 
of  medicines.  It  will  be  perceived  that,  in  the  British  process,  not  the  leaves  only 
but  the  flowering  tops  also  are  used,  as  experience  has  shown  that  these  are  at  least 
equally  efficient.  The  process  consists  essentially  in  the  evaporation  of  the  expressed 
juice ;  and  the  product,  therefore,  ranks  with  inspissated  juices. 

In  relation  to  the  preparation  of  this  extract,  as  well  as  of  all  otbers  derived  from 
the  expressed  juices  of  narcotic  plants,  the  following  summanr  of  the  plan  pursued  by 
Hr.  Battley,  an  experienced  apothecary  of  London,  may  be  of  service.  Having  passed 
the  expressed  juioe  through  a  fine  hair  sieve,  he  places  it  immediately  upon  the  fire. 
Before  it  boils,  a  quantity  of  green  matter  rases  to  the  surface,  which  in  some  plants 
18  Yerj  abundfitnt.  This  is  removed  by  a  perforated  tin  dish,  and  preserved.  It  ceases 
to  appear  soon  after  the  liquid  b^ns  to  boil.  The  boiling  is  continued  till  rather 
more  than  half  the  fluid  has  been  evaporated,  when  the  decoction  is  poured  into  a 
oonical  pan  and  allowed  to  cool.  An  abundant  dark  green  precipitate  forms,  from 
which  the  supernatant  liquid  is  poured  o£f ;  and  this,  having  been  reduced  one-half 
by  a  second  boiling,  is  again  allowed  to  stand.  The  precipitate  which  now  falb  is  less 
green  than  the  first.  The  remaining  fluid  is  once  more  placed  over  the  fire,  and 
allowed  to  boil  tiH  it  assumes  the  consistence  of  symp,  when  it  is  removed.  The 
matter  at  first  collected  by  skimming,  together  with  that  precipitated,  is  now  incorpo- 
rated with  it,  and  the  whole  placed  in  a  metallic  pan,  and  by  means  of  a  water-bath 
evaporated  to  the  conustence  of  an  extract.  In  the  latter  part  of  the  process,  care  is 
iieoessary  to  prevent  the  extract  from  hardening  on  the  sides  of  the  vessel,  as  it  thus 
loses  its  fine  green  color,  and  becomes  proportionately  feeble. 
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The  superiority  of  this  plan  over  a  continuoas  boiling  is,  that  the  portions  of  active 
matter  which  are  deposited  at  different  stages  of  the  process  are  subjected  for  a  shorter 
time  to  heat  than  if  allowed  to  remain  in  the  liquor,  and  are  conseauently  less  de- 
teriorated. The  matter  which  coagulates  before  the  fluid  boils  b  chiefly  albumen, 
embracing  portions  of  chlorophyll  and  of  the  undissolved  vegetable  fibre.  It  might 
probably  De  thrown  away  without  diminishing  the  virtues  of  the  extract ;  but  as 
chlorophyll,  though  itself  inactive,  has  often  associated  with  it  a  portion  of  the  active 

K*  Qciple,  it  is  the  most  economical  plan  to  incorporate  it  with  the  other  matters,  and, 
ides,  its  presence  in  the  mass  is  said  to  render  it  easier  to  be  worked  into  pills. 
Mr.  Brande  states  that  one  cwt.  of  fresh  aconite  yields  about  five  pounds  of  extract 
According  to  Gkiger,  one  pound  yields  an  ounce  and  a  half.  For  a  method  of  as- 
saying Extract  of  Aconite  by  Beckhurts,  see  Pharm.  Era^  1887,  p.  447. 

In  the  process  of  the  British  Pharmacopceia,  it  will  be  perceived  that  a  discrim- 
ination is  made  between  the  chlorophyll  and  albumen ;  the  former,  which  coagu« 
lates  at  54*4^  C.  (130^  F.),  being  at  first  separated  in  order  to  prevent  the  continuous 
action  of  heat  upon  it,  and  afterwards  added  to  the  extract ;  the  latter,  coagulating 
at  93*3^  0.  r200^  F.),  is  separated  and  rejected.  The  rejection  of  the  albumen  is 
altogether  advisable,  as  it  is  not  only  inert,  but  renders  the  extract  more  liable  to 
decomposition.  The  chlorophyll  is  retained  for  the  reasons  stated  in  the  preceding 
paragraph,  and  also  to  give  a  greenish  color  to  the  extract,  which  has  come  to  be 
associated  in  general  opinion  with  its  goodness  of  quality. 

If  made  from  recently  dried  leaves,  which  have  not  yet  been  impaired  by  time, 
the  extract  officinal  in  1870  was  a  good  preparation  of  aconite ;  and  it  was  believed 
to  be  more  powerful,  and  to  keep  better,  than  the  inspissated  juice.  According  to 
Prof  Schroff,  of  Vienna,  it  had  four  times  the  strength  of  that  preparation.  The 
dose  is  half  a  grain  or  a  grain  (0*03  to  0*065  Om.),  to  be  gradually  increased  if 
necessary.  The  alcoholic  extract  of  U.  S.  P.  1880  is  stronger,  and  may  be  given 
in  the  dose  of  one-sixth  or  one-quarter  of  a  grain  (0*01  to  0  016  6m.),  to  be  gradu- 
ally increased  until  its  effecta  are  experienced ;  and  it  would  be  well  to  specify  on 
prescription  {U,  S,  P.,  1880)  when  that  preparation  is  desired. 

When  properly  prepared,  the  British  extract  has  a  greenish  brown  color,  with  a 
disagreeable  narcotic  odor,  and  the  acrid  taste  of  the  plant.  It  may  be  given  in  the 
dose  of  one  or  two  grains  (0*065  to  0*13  Om.),  night  and  morning,  to  be  gradually 
increased  till  the  system  is  affected.  Twenty  grains  (1*3  Gm.)  or  more  have  been 
given  in  the  course  of  a  day. 

EXTEACTUM  ACONITI  FLUIDUM.  U.S.  Fluid  Extract  of  Aconite. 

(5X.TBXc'Tpi  Xo-^Ni'Ti  fl€'|-dGm.) 

Fluid  Extract  of  Aconite  Root;  Extrait  liquide  de  Racine  d'Aoonit,  Fr,/  Fliisaiges  Eiaenhnt- 
knollen-Extrakt,  0, 

"Aconite,  in  No.  60  powder,  one  hundred  ^ammes  [or  fifty  ounces  av.] ;  Tartaric 
Acid,  one  gramme  [or  half  an  ounce  av.] ;  Alcohol,  a  nifficient  quantity,  To  make 
one  hundred  cubic  centimeters  [or  three  pints].  Moisten  the  powder  with  forty 
grammes  [or  twenty-three  fiuidounces]  of  Alcohol  in  which  the  Tartaric  Add  has 
previously  been  dissolved,  and  pack  it  firmly  in  a  cylindrical  glass  percolator ;  then 
add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  b^ns  to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  Alcohol,  until  the  Aconite  is  exhausted. 
Reserve  the  first  ninety  cubic  centimeters  [or  forty-three  fiuidounces]  of  the  percolate, 
and  evaporate  the  remainder  in  a  porcelain  capsule,  at  a  temperature  not  exceeding 
60^  C.  (122^  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluid  Extract  measure  ons  hundred  cubic  ceniimeten 
[or  three  pints]."  U.  S, 

This  is  a  new  officinal  preparation  of  Aconite-root ;  it  will  be  found  useful  as  a 
basis  for  making  the  other  preparations  of  Aconite — the  abstract,  plaster,  extraet, 
tincture,  or  liniment.     This  fiuid  extract  is  of  a  bright  deep  reddish  brown  cdor* 
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it  maybe  giyen  internally  in  doses  of  one-half  to  one  minim  (0*03  to  0*06  G.c.),bat 
on  account  of  its  very  powerful  character  should  always  be  used  with  caution, 
banning  with  the  smallest  dose.  It  will  doubtless  be  frequently  employed  as  an 
addition  to  liniments  for  obtaining  the  peculiar  effects  of  aconite. 

EXTRACTUM  ALOES  AQUOSUM.  U.  8.  Aqueous  Extrad  of  Aloes. 

Bxtiait  d'Aloda,  Fr.;  Alo»-Bztrakt»  Q. 

"Aloea,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Boiling  Distilled  Water,  one 
thoueand  parts  [or  ten  pints].  Mix  the  Aloes  with  the  Water  in  a  suitable  vessel, 
stirring  constantly,  until  the  particles  of  Aloes  are  thoroughly  disintegrated,  and  let 
the  mixture  stand  for  twelve  hours;  then  pour  off  the  clear  liquor,  strain  the 
residue,  mix  the  liquids,  and  evaporate  to  dryness  by  means  of  a  water  or  steam 
bath."  U.  S. 

This  is  a  new  officinal,  and  the  process  is  based  upon  the  British  formulas  for 
extract  of  Barbadoes  aloes  and  Socotrine  aloes,  which  are  treated  of  in  the  two  arti- 
cles following  this.  With  a  purified  aloes  officinal,  the  necessity  for  this  prepara* 
tion  is  not  obvious.  An  extract  made  with  cold  distilled  water  is  officinal  in  the 
(German  Pharmaoopoeia,  as  b  also  the  Vitriolated  extract,  ^^Extractum  Aloes  Addo 
Sul/urico  Correctvm,'*  made  by  suspending  eight  parts  of  extract  of  aloes  in  thirty- 
two  parts  of  distilled  water,  adding  drop  by  drop  one  part  of  pure  sulphuric  acid, 
and  evaporating  in  a  porcelain  vessel  to  dryness ;  the  dose  is  from  two  to  ten  grains 
(013-0-65  Gm.). 

EXTRACTUM  ALOES  BARBADENSIS.  Br.    Extrad  of  Barbadoes 

Aloes. 

(fX-TSXCTVM  XL'^i9  BAB-B^-DtN'S|8.) 
Bztndt  d'Alodi  do  Barbados,  Fr.;  Barbadoot  Aloe-Bxtrakt,  0» 

^'  Take  of  Barbadoes  Aloes,  in  small  fragments,  one  pound  [avoirdupois] ;  Boiling 
Distilled  Water  one  gallon  [Imperial  measure.]  Add  the  Aloes  to  the  Water,  and 
stir  well  until  they  are  thoroughly  mixed.  Set  aside  for  twelve  hours ;  then  pour 
off  the  dear  liquid,  strain  the  remainder,  and  evaporate  the  mixed  liquors  by  a 
current  of  warm  air  to  dryness."  Br. 

The  revised  direction,  to  evaporate  **  by  a  current  of  warm  air"  instead  of  by  a 
water-bath,  is  in  accordance  with  the  views  of  Robert  Aiken,  who  believes  that  pro- 
longed exposure  to  heat  converts  the  extractive  into  inert  resinous  matter.  (P.  J.  Tr.^ 
1882,  p.  501.)    The  dose  of  this  extract  is  two  to  six  grains  (013-0'4  Om.). 

EXTRACTUM    ALOES  SOCOTRINiE.  Br.     Extrad  of  SocotrvM 

Aloes. 

(fX-TBlCTyif  XL'Q.i9  SOC-g^TBi'NJIB.) 
Bztrait  d'Alods  auootrin,  Fr.;  Boootora  Aloe-Bztrakt,  (7. 

This  is  prepared  precisely  as  the  Extract  of  Barbadoes  Aloes. 

The  object  of  these  processes  is  to  separate  from  Aloes  the  resinoid  matter,  the 
tq[H>theme  of  Berselius,  which  b  supposed  to  irritate  the  bowels,  without  possessing 
purgative  properties,  but  the  truth  appears  to  be  that,  when  deprived  of  a  small  por- 
tion of  adhering  extractive,  this  matter  is  quite  inert.  It  cannot,  therefore,  injuriously 
affect  the  virtues  of  the  medicine  -,  and,  as  it  exists  in  comparatively  small  propor- 
tion, and  during  the  process  a  part  of  the  extractive  becomes  insoluble,  the  prepara- 
tion may  be  considered  as  at  best  unnecessary.  The  dose  of  the  purified  aloes  is 
from  two  to  ten  grains  (0*13  to  0-65  Qm.)* 

Ojf.  Prep.  Br,  Deooetum  Aloes  Compositum ;  Extraetnm  Golooynthidis  Com- 
positum. 

*  Glige€raU  ofAloe:  QlytwoU  ofAlotn,  Under  the  latter  name^  M.  Ohaoait  brought  to  the 
notice  of  the  profession  a  preparation  eonairting  of  an  alcoholic  eztraet  of  aloes  dissolved  in  gly- 
cerin. Mr.  Haselden  prepared  this  in  the  following  method.  Macerating  half  an  ounce  of  aloes 
in  four  fluidonnoes  of  alcohol  until  dissolved,  he  filtered  the  tincture  through  bibulous  paper,  evap- 
orated it  to  the  consistence  of  molasses,  and,  while  it  was  still  warm,  added  enough  gljcerin  to 
make  four  fluidonnoes.    Finding  that  the  aloes  was  whoUj  dissolved,  with  the  exception  of  a  little 
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EXTRACTUM  ANTHEMIDIS,  Br.    Extract  of  Charrumile. 

(fX-TBXC'TVM  ^N-THfiM'{-DlS.) 

Eztrait  de  Camomille  romaine,  Fr,;  Bztnotam  ChamomiIl«  RomanaB;  RSmitch-KamilleD-Bz-  | 

trakt,  G, 

'*  Take  of  Chamomile  Flowers  one  pound  [ayoirdupois] ;  Oil  of  Chamomile  fiftetm 
miJiims;  Distilled  Water  one  gallon  [Imperial  measure].  Boil  the  Chamomile  with 
the  Water  until  the  volume  is  reduced  to  one-half,  then  strain,  press,  and  filter. 
Evaporate  the  liquor  by  a  water-bath  until  the  extract  is  of  a  suitable  oonnstenoe 
for  forming  pills,  addin<;  the  Oil  of  Chamomile  at  the  end  of  the  process."  Br. 

According  to  Mr.  Brande,  one  cwt.  of  dried  chamomile  flowers  affords  upon  an 
average  48  pounds  of  extract. 

This  extraet  has  a  deep  brown  color,  with  the  bitter  taste  and  aroma  of  chamo- 
mile. It  much  better  represents  the  chamomile  than  did  the  old  Edinburgh  extract, 
which,  being  obtained  by  decoction  and  inspissation,  contained  none  of  the  volatile 
oil  of  the  plant.  In  the  present  British  process,  care  is  taken  not  only  to  avoid  boil- 
ing, but  also  to  supply  any  possible  loss  of  oil  during  the  cautious  evaporation,  by 
the  addition  of  a  smsdl  portion  near  the  close  of  the  process.  The  extract  may  be 
given  for  the  same  purpose  as  the  flowers,  but  is  most  used  as  a  vehicle  for  other 
tonics  in  the  pilular  form.  The  dose  is  from  two  to  ten  grains  (0*13  to  0*65  Gm.). 
An  extract  may  be  prepared  having  the  peculiar  flavor  as  well  as  bitterness  of 
chamomile,  by  macerating  the  flowers  in  water,  and  evaporating  the  ini\isioQ  th  vacuo. 

EXTRACTUM  ARNICiE  RADICIS.  KSL    Extract  of  Amioa  Roou         I 

(^-TRXC'TyU  lB'K{-giE  B^-DI'dS.) 
Extrait  de  Raoine  d'Arnfqae,  Fr,;  Arnika-Extrakt,  O,  ■ 

*^  Arnica  Root,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.l ; 
Olycerin,  Diluted  Alcohol,  each,  a  sufficiera  quantity.  Moisten  the  powder  witk 
forti^  parts  [or  six  and  a  half  flaidounoes]  of  Diluted  Alcohol,  and  pack  it  firmly 
in  a  cylindrical  percolator ;  then  add  enough  Diluted  Alcohol  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  twenty-four  hours.  Then  allow  the  percolation  to  prooe^,  gradually  adding 
Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are  obtained, 
or  the  Arnica  fioot  is  exhausted.  Reserve  the  first  ninety  parts  [or  fourteen  fluid- 
ounces]  of  the  percolate ;  evaporate  the  remainder  to  ten  parts  [or  two  ffuidounces] 
at  a  temperature  not  exceeding  50^  C.  (122^  F.),  mix  the  residue  with  the  re- 
served portion,  and  evaporate  at  or  below  the  above-mentioned  temperature  to  a 
pilular  consistence.  Lastly,  weigh  the  Extract  and  thoroughly  incorporate  with  ii, 
while  still  warm,  five  per  cent,  of  Glycerin."  U,  S, 

This  extract  differs  from  the  extract  formerly  officinal,  in  being  made  from  tbe 
root  in  place  of  the  flowers ;  it  very  well  represents  the  virtues  of  arnica,  and  is  a 
convenient  form  for  its  administration.  The  dose  is  from  three  to  five  grains  (0*20 
to  0'33  Qm.).  But  the  chief  employment  of  the  extract  is  in  the  preparation  of 
the  plaster.    (See  En^Uistrum  Arnica.) 

EXTRACTUM  ARNICA  RADICIS  FLUIDUM,  U.  8.    JPhiid  Ex- 
tract of  Arnica  IJoot 

Extrait  Hqnide  de  Raeine  d'Arniqae,  Fr,;  FIttssigM  Arnicawunel-Extrakt,  &, 

^  Arnica  Boot,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ouneei  sr.}; 

imparity,  he  oono^.aded  that  tlie  spirit  might  rery  well  be  dispeoMd  wfth,  and  the  aloea  vied 
direotly  in  the  prooees.  Accordingly  he  propoaes  to  subetitute  the  following  method.  Mix  well 
In  a  mortar  half  an  ounce  of  Socotrine  aloesi  in  fine  powder,  and  four  fluidounces  of  glycerin ; 
tranafer  the  mixture  to  a  bottle,  and  agitate  occasionally  for  several  days ;  if  the  aloes  be  not  now 
dissolyed,  heat  for  fifteen  minotes  by  a  water-bath,  and  strain  through  linen  to  separate  imparities. 
The  resulting  liquid  is  of  a  bright  mahogany  color,  and  of  the  consistence  of  glyoerin.  The 
preparation  has  been  recommended  as  an  external  remedy  in  lichen  agrius  and  tiie  excoriatloni  | 

of  ecxema,  applied  by  means  of  a  camel's-hair  brush.  {P.  J,  TV.,  1859,  p.  322.)  For  the  mode  of 
preparing  a  fiuid  fsrfracc  o/  aUtf  with  the  aid  of  glyoerin,  by  Prof.  Procter,  see  /Voe.  A.  P,  A^ 
1863,  p.  240. 
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Dilated  Aleobol)  a  iufficient  guantOy,  To  make  one  hundred  euhie  eentimeten  |or  tTiren 
pints].  Moisten  the  powaer  with  /ortif  grammes  [or  twenty  fluidouDoes]  of  Th^ 
luted  Aleobol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enongh  Di- 
lated Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  b^ns  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  dosely 
covered  the  percolator,  macerate  for  fbrty«eight  hoars.  Then  allow  the  percolatiott 
to  proceed,  gradually  adding  Dilated  Alcohol,  until  the  Arnica  Boot  is  ezbaosted. 
Reserve  the  first  mnely  cubic  centimeUn  [or  forty-three  fluidonnees]  of  the  perco- 
late, and  evaporate  the  remainder,  at  a  temperature  not  exceeding  50^  G.  (122^  F.\ 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Dihted  Al- 
cohol to  nmke  the  Fluid  Extract  measure  one  hundred  cuhic  eentimeteri  [or  three 

piBt«]."  as. 

This  18  one  of  the  new  officinal  fluid  extracts;  it  is  of  a  clear,  reddish  brown  color, 
posseBsing  little  odor,  and  having  an  acrid  taste.  It  well  represents  the  virtues  of 
the  root,  and  will  probably  be  used  as  a  basis  for  preparing  the  extract  when  wanted 
for  the  plaster.  The  dose,  if  desired  for  internal  administration,  would  be  from  five 
to  ten  minims  (0*3-0*6  G.c). 

EXTRACTUM  AROM ATICTJM  FLUIDUM.  U.  8.    Aromatu^  Fluid 

(fX-TRXCTVM  XIUQ-MAT'I-COH  FLt'j-DtJM.) 

Bztnii  lh|mde  aniiDAtiqae,  /V.;  FlttMiges  Aromatisthei  Ejctrakt,  0, 

"  Aromatic  Powder,  one  hundred  grammes  [or  fifly  ounces  av.] ;  Alcohol,  a  suffir 
ctenJ  qvafUityy  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Moisten 
the  powder  with  thirty-five  grammes  [or  twenty  fluidounces]  of  Alcohol,  and  pack 
it  fiirmly  in  a  cylindricd  percolator ;  then  add  enough  Alcohol  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Al- 
cohol, until  the  Aromatic  Powder  is  exhausted.  Reserve  the  first  eighty-five  cubic 
centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,S, 

This  ia  another  new  officinal  fluid  extract ;  it  is  an  excellent  aromatic  in  concen- 
trated form,  Rnd  will  be  found  very  useful  not  only  as  an  addition  to  liquids  when 
an  aromatic  is  desire^,  but  its  concentrated  form  will  permit  its  use  in  small  quan- 
tities with  dry  powders  like  pepsin,  subnitrate  of  bismuth,  etc.,  when  desired  for  ad- 
ministration. It  will  probably  be  rarely  used  alone,  but  may  be  given  in  the  dose 
of  ten  to  twenty  minims  (0*6-1*25  C.c),  diluted  with  water,  or  dropped  on  sugar. 

EXTRACTUM  AURANTII  AMARI   FLUIDUM.    U.S.     Fluid 

Exbrad  of  Bitter  Orange  Fed. 

(fX-TKlC'iryiC  AU-RXN'T|-I  ^-UI^BI  FLt'f-DCM-^W-rfta'ihH-) 

Eztrmii  liqiftide  d'Eooree  d'Ora&ges  am^t,  Fr.;  FliiBsiges  Pomenniensohale-Eztrakty  G. 

^  Bitter  Orange  Peel,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces 
av.] ;  Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  cen- 
timeters  [or  three  pints].  Mix  tu30  parts  of  Alcohol  with  one  pari  of  Water  [or 
four  and  a  half  pints  of  alcohol  and  two  pints  of  water],  and,  having  moistened  the 
powder  with  thirty  five  grammes  [or  nineteen  fluidounces]  of  the  mixture,  pack  it 
moderately  in  a  conical  percolator ;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
menstruum,  until  the  Orange  Peel  is  exhausted.  Reserve  the  first  eighty  cubic  cen- 
tmeters  [or  thirty-eight  fluidounces]  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50^  G.  (122^  F.),  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,  S. 
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^  This  ia  another  new  officinal  fluid  extract;  it  ^1  be  fonnd  nsefbl  as  a  tonie;  the 
bitter  orange  peel  having  very  little  oil  present  in  its  dry  condition,  there  is  necei- 
sarily  very  little  agreeable  orange  flavor  to  the  fluid  extract  Monroe  Bond  reoom* 
mends  a  Fluid  Extract  of  Su>eet  Orange  Pedy  made  with  a  menstmnm  of  seyeD  parts 
of  alcohol  and  one  of  glycerin.  (A.  J,  P.,  1873,  p.  482.)  It  is  simply  a  ooncentnted 
pore  bitter  tonic,  and  may  be  given  in  doses  of  fifteen  to  thirty  minims  (0-9-1*9  C.c). 

EXTRACTUM  BEL^  LIQUIDUM.  Br.    Liquid  Exiraet  of  Bad. 

(9X-TBXCTVM  bPLM  lYq^-UI-dOM— Hk'w«-d«m.) 
Eztmit  liqnide  de  BmI,  Fr,;  FlfiBtigM  Baol-Bxtirnkt,  G, 

'*  Take  of  Bael  Fmit  one  pound  [avoirdupois] ;  Distilled  Water  tiDdoepmix  [Im- 
perial measure] ;  Rectified  Spirit  three  Jluidounoes,  Macerate  the  Baal  for  twelve 
nours  in  one-third  of  the  Water ;  pour  off  the  clear  liquor ;  repeat  the  maoentioo 
a  seoond  and  third  time  for  one  hour  in  the  remaining  two-thirds  of  the  Water; 
press  the  marc ;  and  filter  the  mixed  liquors  through  flannel.  Evaporate  to  thir- 
teen fluidounces ;  and,  when  cold,  add  the  Rectified  Spirit"  Br. 

This  is  an  offidnal  of  the  British  Pharmacopoeia,  of  which  very  little  is  known 
in  the  United  States.  It  is  one  of  the  forms  in  which  the  India  remedy  bad  is 
employed,  and  the  reader  is  referred  to  the  article  on  that  subject.  Baoh  fluid- 
ounce  of  the  extract  represents  an  avoirdupois  ounce  of  the  medicine,  and  the  dose 
is  from  one  to  two  fluidraohms  (3*7&-7'5  C.a). 

EXTRACTUM  BELLADONNA.  -Br,    Extract  of  BdladoMia 

Bxtrait  de  BelUdone,  /V.y  TolIklrMben-Eztrakt,  0. 

This  extract  made  from  the  fresh  leaves  was  formeriy  recognised  by  the  U.  S. 
Pharmacopcdia,  but  was  very  properly  abandoned  in  the  iast  revision.  It  has  been 
supplanted  of  late  years  by  the  alcoholic  extract,  which  has  been  proved  to  be  modi 
more  reliable. 

The  British  Pharmacopoeia  takes  the ''  fresh  leaves  and  young  branches  of  Bdla> 
donna,"  and  prepares  the  Extract  from  them  in  the  same  manner  precisely  as  Ex- 
tract of  Aconite.  (See  Extractum  Aconiti.) 

The  U.  S.  Pharmacopodia  of  1870  directed  the  extract  to  be  prepared  from  the 
leaves  of  the  plant,  the  British  from  the  leaves  and  youug  branches.  The  latter 
direction  was  probably  based  on  experiments  by  Mr.  Squire,  of  London,  who  found 
that  an  extract  prepared  fVom  the  soft  herbaceous  parts  of  the^  plant  gei^erally,  m- 
duding  leaves,  flowers,  and  young  stalks,  not  only  has  a  better  consistence,  and  is 
less  apt  to  become  mouldy  by  keeping,  than  that  made  from  the  leaves  exdusively, 
but  is  more  effectual  in  the  same  quality.  (P.  J»  TV*.,  1861,  p.  300.)  There  is 
little  doubt  of  the  accuracy  of  these  results.  It  is  probable  that  these  remarks  are 
as  applicable  to  other  extracts  prepared  from  fresh  leaves  as  to  that  of  belladonna, 
at  least  in  relation  to  perennial  plants. 

From  the  experiments  of  MM.  Solon  and  Soubeiran,  it  appears  that,  in  reladoo 
to  this  extract,  the  insoluble  matter  separated  fVom  the  expressed  juice  by  filterin«:, 
and  that  coagulated  by  heat,  are  nearly  if  not  quite  inert ;  so  that  advantage  resolts 
from  clarifying  the  juice  by  these  means  before  evaporating  it.  So  far  as  the  albu- 
men is  concerned,  there  can  be  no  doubt  of  the  accuracy  of  this  statement ;  but  it 
is  questionable  whether  the  same  remark  is  applicable  to  the  chlorophyll  which  first 
sepantes,  and  which  is  reserved  in  the  British  process.  (See  Extrcustnm  Aeomti) 
Mr.  Brande  states  that  one  cwt.  of  fresh  belladonna  yields  Arom  4  to  6  pounds  oi 
extract.  According  to  M.  Recluz,  nearly  ten  partb  may  be  obtained  from  one 
hundred.  The  best  extract  is  brought  chiefly  from  Eneland;  but  Mr.  Alfred 
Jones  has  found  that  it  may  be  prepared  of  equally  sood  quality  from  the  ]daot 
grown  in  the  United  States.  (A,  J.  P.,  xxiv.  108.)  It  has' usually  a  dark  brown 
color,  a  slightly  narcotic  not  unpleasant  odor,  a  bitterish  taste,  and  a  soft  oonaistenee 
which  it  long  retains.  Asparagin  has  been  found  in  this  extract  {Joum,  de  Phan^ 
xxi.  178.) 

Its  medical  properties  and  uses  have  been  detailed  under  Uie  bead  of  BeHadonna. 
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The  dose  of  the  extract  is  uncertaiQ  on  acconiit  of  its  yariable  strength.  The 
best  plan  is  to  be^n  with  one-qikarter  or  one-half  of  a  grain  (0*016  or  0*03  Om.), 
repeated  two  or  three  times  a  day,  and  gradually  to  increase  the  dose  tUl  the  effects 
of  the  medicine  are  experienced.  To  a  child  two  years  old  not  more  than  one- 
twelfth  of  a  grain  (0*005  Om.)  should  be  administered  at  first. 

EXTRACTUM    BELLADONNiE    ALCOHOLICUM,     U.S.,    Br. 

AhohoUc  Extra/A  of  Belladonna. 

'fX-TEXCTpC  BXL-L^.D0N'NA  XL-O^HOL'I-OOiC.) 

Sztrait  d«  Belladone  aloooliqae,  Pr,;  Spiritndfes  Tollkinohen-Eztrakt,  G, 
^  Belladonna  Leaves,  in  No.  60  powder,  cme  hundred  parts  [or  sixteen  ouncee 
ay.] ;  Aloohol,  two  hundred  partt  [or  two  pints  and  four  finidounoes] ;  Water,  one 
hundred  parts  [or  onepint] ;  Glycerin,  Diluted  Alcohol,  each,  a  sufficient  quantity. 
Mix  the  Aloohol  and  Water,  and,  having  moistened  the  powder  with  forttf  parts 
[or  seven  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator,  then 
add  enough  of  the  menstmum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  b^ns  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  dosely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  then  Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are 
obtained,  or  the  Belladonna  Leaves  are  exhausted.  Keserve  the  first  ninety  parts 
[or  fourteen  fluidounces]  of  the  percolate,  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50^  G.  (122^  F.),  to  tenpaHs  [or  two  fluidounces] ;  mix  the  residue 
with  the  reserved  portion,  and  evaporate  at  or  below  the  above-mentioned  temperature 
to  a  pilular  consistence.  Lastly,  weigh  the  Extract,  and  thoroughly  incorporate  with 
iiy  while  still  warm,^i;e  per  cent,  of  Glycerin."  U.  S. 

'*  Take  of  Belladonna  Boot,  in  No.  20  powder,  one  pound  [av.] ;  Bectified  Spirit, 
Distilled  Water,  of  each,  a  sufficiency.  Mix  the  Belladonna  with  two  pints  [Imp. 
meas.]  of  the  Spirit,  and  macerate  in  a  dosed  vessel  for  forty-eight  hours ;  then 
transfer  to  a  percolator,  and  when  the  fluid  ceases  to  pass,  continue  the  percolation 
with  water  until  two  pints  [Imp.  meas.]  of  liquid  have  been  collected.  Evaporate 
the  percolated  liquid  oy  a  water-bath  until  the  extract  has  acquired  a  suitable  con- 
sistence.*' Br,  The  British  Pharmaoopodia  introduced  in  the  1885  revision  for  the 
first  time  an  alcoholic  extract  of  belladonna,  but  it  differs  from  the  U.  S.  extract  in 
being  made  from  the  root  instead  of  the  leaves ;  this  would  render  the  Britbh  ex- 
tract  the  stronger  of  the  two.  The  absence  of  chlorophyll  in  an  extract  made  from 
the  root  would  make  ointments,  cerates,  plasters,  etc.,  made  from  it  deficient  in 
the  characteristic  green  color  so  much  prized,  and  would  probably  lead  to  its  rejec- 
tion for  a  time,  but  there  can  be  no  question  of  the  greater  uniformity  in  strength 
of  the  root.*  For  a  method  of  assaying  Extract  of  Belladonna,  by  Beckurts,  see 
Fharm.  Era,  1887,  p.  447. 

*  Standard  Extract  of  BeUadtmna,  Thit  preraratioa  has  been  propoied  by  Prof.  Dnnston  and 
lUiifloiii  u  a  type  of  a  elsN  of  atandardiied  solid  eztraotB  having  a  aefinite  alkaloidal  strength ; 
whilst  resembling  an  extraot,  it  has  tlie  advantage  over  it  of  being  based  upon  a  oertain  peroentage 
of  alkaloid  instmd  of  that  of  representing  a  given  amount  of  a  variable  drug.  '*  Take  of  bella- 
donna root,  in  No.  20  powder,  1  pound;  rectified  spirit,  48  fluidounces;  distilled  water,  12  fluid- 
oanoes.  Mix  the  spirit  with  the  water.  Macerate  the  belladonna  in  2  pints  of  this  mixture  for 
fortj-eight  hours,  agitating  oooasionally ;  then  transfer  to  a  percolator,  and  when  the  fluid  ceases  to 
pus  continue  the  percolation  with  the  remainder  of  the  diluted  spirit.  Afterwards  subject  the  oon* 
tents  of  the  percolator  to  preesure,  filter  the  product,  mix  the  liquids,  and  measure  the  exact  volume 
of  the  mixture  (a).  Bstimate  the  alkaloidal  nature  of  this  solution  bj  the  following  method.  Evapo- 
rate 50  Co.  of  the  liquid  over  a  water-bath  with  a  sentle  heat  until  all  the  aloohol  is  dispelled. 
Disolve  the  extract  thus  obtained  in  about  5  C.c.  of  warm  distilled  water,  aoldnlated  with  a  few 
drops  of  diluted  hydrochloric  acid ;  filter,  if  necessary,  through  a  small  ftagment  of  cotton-wool ; 
pour  into  a  stoppered  glass  separator,  and  add  ammonia  until  the  solution  is  distinctly  alkaline. 
Agitate  for  a  few  minutes  with  6  Co.  of  chloroform,  separate,  and  again  wash  the  aqueous  liquid 
with  3  Cc  of  chloroform.  Agitate  the  mixed  chloroformio  solutions  with  5  Cc  of  diluted  hydro- 
ehloric  acid,  separate,  again  wash  with  S  Cc  of  the  diluted  acid,  mix  the  acid  solutions,  render 
alkaline  with  ammonia,  and  aeitate  with  5  Co.  of  chloroform.  After  separation  wash  the  alkaline 
solution  with  8  Oa.  of  chloroform,  mix  the  ohloroformio  solutions,  evaporate  in  a  dish  of  known 
weight,  and  dry  the  residue,  which  should  be  nearly  colorless  at  a  temperature  of  200^  F.  (93®  C). 
The  weight  of  the  residue  thus  obtained  multiplied  by  2  will  give  the  parts  by  weight  of  the  alka- 
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The  formala  for  this  extract  does  not  differ  esseDtially  from  that  offidoal  in  the 
former  reyision ;  it  is  a  good  preparation,  and  is  officinal  in  the  French  Codex.  It 
is  much  used  eztemallj.  Thus,  in  rigidity  of  the  os  uteri,  it  is  applied  at  inter- 
vab  to  the  neck  of  the  uterus,  mixed  with  simple  ointment  in  the  proportion  of  one 
drachm  to  an  ounce  ;  but  care  must  be  taken  not  to  affect  the  system  too  powerfufly ; 
imd  the  preparation,  therefore,  should  be  used  in  a  small  quantity  at  firat  In  irri- 
tability of  the  bladder,  chordee,  spasm  of  the  urethra,  and  painful  constriction  of  the 
rectum,  it  may  either  be  rubbed  in  the  form  of  ointment  upon  the  perineum,  along 
the  urethra,  etc.,  or  may  be  used  in  the  form  of  enema ;  but  care  is  requisite  not 
to  introduce  it  too  freely  into  the  bowel.  It  is  sometimes  smeared  upon  the  bougie, 
mixed  with  oil,  in  the  treatment  of  stricture  of  the  urethra.  In  the  form  of  oint- 
ment it  has  been  beneficially  employed  in  phimosis  and  paraphimosis,  and  in  that 
of  plaster  or  ointment,  in  local  neuralgic  or  rheumatic  pains.  (See  EmpUutrtem 
BeSadonnm.)  For  internal  use,  the  dose  to  begin  with  is  one-fourth  of  a  gruo 
(0-016  Gm.). 

Off,  Prep.  Unguentum  Belladonnso. 

Off.  Prep,  Br.  Bmplastrum  Belladonnsd ;  Unguentum  Belkdonnse. 

EXTRACTUM  BELLADONNJE  FLUIDUM.  U.  8.    Fluid  EsBtradt 

of  Bdladcmna. 

(fX-TBXC^TVM  BfiL-LVDON^KiS  FL6'|.I)tM.) 

Eztrait  liquide  de  Racine  de  Belladone,  Fr,;  Fliissiges  TollkinoheDWunel-SztnJkt,  0. 

<*  Belladonna  Root,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces 
av.] ;  Alcohol,  a  mffkiefU  guaniityy  To  make  one  htmdred  cubic  centimeteru  [or 
three  pints].  Moisten  the  powder  with  thirty-fioe  grammes  [or  twenty  flnidounoes] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  lionid  begins  to 
drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Belladonna  Boot  is  exhausted.  Reserve  the 
first  ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and  evi^ 
orate  the  remainder,  at  a  temperature  not  exceeding  50^  C.  (122^  F.),  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."   H.  S. 

This  fluid  extract  was  formerly  officinal  under  the  name  of  Exiiuetum  Bdla- 
donna  Radicis  Fluidum,  and  it  is  to  be  r^retted  that  this  name  was  not  contin- 
ued, as  both  the  root  and  leaves  of  the  plaut  are  officinal,  and  it  had  become  an 
established  custom,  when  the  part  of  this  olant  was  not  specified,  to  understand  that 
the  leaf  was  wanted.  We  now  have  the  extract  made  from  the  leaves  and  the  fluid 
extract  made  from  the  root,  yet  caUed  respectivelv  extract  and  fluid  extract  of 
belladonna.  The  fluid  extract  of  the  root  is  a  gooa  preparation,  of  reddish  brown 
color,  very  different  in  appearance  from  the  fluid  extract  of  the  leaves  which  is 
ofVen  seen  in  the  market,  and  which  is  of  a  deep  green  color.  It  may  be  given  in- 
ternally in  doses  of  one  or  two  minims  (0*06-0*12  Co.). 

Off.  Prep.  Linimentum  Belladonn®. 

EXTRACTUM   BRAYER^  FLUIDUM.   U.S.    Fluid  EOrad  qf 

Brayera. 

(fX-TBXO'TyH  BBAT-B'BiB  lX0'|-Dt^H.) 
Tloid  Extmot  of  Komio ;  Eztrait  liquide  de  Koun6,  Fr.;  Flitseigee  KMBO-Bztnkt,  G. 

"  Brayera,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  onnoes  av.] ;  Akx>- 

loldfl  n  100  fluid  parts  of  the  liquid.  The  exact  volume  of  the  liquid  being  known,  and  the  itnagth 
haring  been  thus  aaoertatned,  the  total  smount  of  alkaloid  present  therein  can  be  eahmlated.  Brmpo- 
rate  to  dryness  over  a  water-bath,  and  add  sufficient  sugar  of  milk  to  make  the  mixed  product  ezaetljr 
fifty  times  the  weight  of  the  total  alkaloid  found  to  have  been  present  in  the  liquid  (a),  allowiag 
for  that  Quantity  which  was  used  for  the  estimation.  Mix  intimately,  powder  as  qni<dLly  as  poai- 
ble  in  a  ary  atmosphere,  and  transfer  at  once  to  a  well -stoppered  botUe.  This  ejctiaot  will  oontaia 
S  per  oent  of  total  alkaloid."  (P.  /.  Tr.,  1887,  p.  844,) 


PAfiT  I.   Extradum  Brayerse  Fluidum. — Extradmn  Buchu  Fluidum.  611 

hoi,  a  wffiderU  quantity^  To  make  one  hundred  cubic  centimeten  [or  three  pints]. 
Moisten  the  powder  with  forty  grammes  [or  twentj-three  fluidouooes]  of  Alcoho1| 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  fbrty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Alcohol,  until  the  Brayera  is  exhausted.  Reserve  the  first  ninety  cubic  cen- 
timeters [or  forty-three  flnidounces]  of  the  percolate ;  by  means  of  a  water-bath, 
&til  oiF  the  Alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soil  extract ; 
^ssolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  cenHmeters  [or  three  pints]."   U»  S. 

This  is  a  new  officinal  fluid  extract,  and,  although  possessing  a  very  disagreeable 
bitter  taste,  well  represents  the  activity  of  kousso ;  the  bitter  resinous  principle  upon 
which  the  anthelmmtio  virtues  are  now  believed  to  depend  is  readily  extracted  by 
alcohol.  This  preparation  should  be  of  a  dark  green  color ;  the  objection  to  it  is 
the  large  dose  and  the  considerable  quantity  of  strong  alcohol  which  the  patient 
gets ;  as  It  is  best  to  give  the  remedy  fksting,  the  stimulating  action  of  the  alcohol 
would  be  apt  to  be  apparent  The  dose  is  fh)m  a  half  to  one  fluidounce  n5-30  C.c). 
An  extract  made  by  evaporating  the  fluid  extract  spontaneously  would  be  a  good 
prepaFation,  and  the  objection  to  the  alcohol  could  be  thus  overcome. 

EXTRACTUM  BUCHU  FLUIDUM.  U.  8.    Fluid  tktrad  of  Buohu. 

(?X-TRXC'TVM  BU'CHU  FLt'l-DtJM-bQ'ka.) 
Bxtnit  liqaide  de  Buooo,  Fr.;  FlIiAiees  Bucco-Extrakt,  0. 

'^Bachu,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Alcohol, 
Water,  each,  a  wffieient  quantity,  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  two  parts  of  Alcohol  with  one  part  of  Water  [or  four  and  a 
half  piDts  of  alcohol  and  two  pints  of  water],  and,  having  moistened  the  powder 
with  thirty  aramm£s  [or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator,  tnen  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Bacha  is  exhausted.  Reserve  the  first  eighty-five  cubic  centimeters  [or  forty 
fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measare  one  hundred  cubic  centimeters  [or  three  pints].'*  U,  S. 

This  fluid  extract  has  been  greatly  improved  by  lessening  the  alcoholic  strength 
of  the  menstruum.  After  having  ordered  a  stronger  alcoholic  menstruum  for  twenty 
years,  the  Pharmacopoeia  now  adopts  the  menstruum  originally  suggested  by  Prof. 
1.  J.  Grahame  as  long  ago  as  1859.  (See  A,  J.  F.,  1859,  p.  349.)  It  has  been 
abundantly  proved  by  experience  that  the  weaker  menstruum  effectually  exhausts 
iweha  of  its  virtues,  whilst  there  is  no  doubt  of  its  superiority  when  the  fluid 
tztcaet  is  an  ingredient  in  an  aqueoos  mixture. 

In  eonsequenoe  of  the  peculiar  structure  of  the  leaves,  it  is  somewhat  difficult  to 
powder  them  in  a  mortar,  and  it  will  be  convenient  to  resort  to  a  mill  for  the  pur* 
poee.  As  the  most  active  ingredient  of  buchu  is  volatile,  the  direction  in  the  for- 
mula to  set  adde  the  first  portion  of  tincture  obtained,  which  is  a  highly  coneen- 
tnted  solution,  is  peculiarly  important ;  ibr,  if  it  were  subjeoted  to  evaporation, 
much  of  the  volatile  oil  would  necessarily  escape.  The  tincture  subsequently  ob- 
tained probably  contains  a  large  proportion  of  the  fixed  ingredients  of  the  leaves, 
and  will,  therefore,  allow  of  concentration  without  material  loss. 

This  fluid  extract  is  clear,  greenish  black,  and  possessed  in  a  high  degree  of  the 
sensible  properties  of  the  leaves.  It  acquires  the  odor  of  mint  when  long  kept, 
riiowii^  that  some  change  takes  place  in  its  volatile  oil.  This  fluid  extract  affords 
the  bent  means  at  our  command  for  the  exhibition  of  buchu.  It  is  often  combined 
with  Liquor  Potassae  with  excellent  results.  The  dose  is  thirty  minims  to  a 
fnidnidkm  (1-9^*8  0.e.),  to  be  given  diluted  with  water  three  to  five  times  a  day. 
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EXTRACTUM  CALAMI  FLUIDUM.  U.  8.    Fluid  Extraet  oj 

Calamus. 

(¥X-TEX0'TVM  C2LL'4.mI  FLt'J-DtJM.) 

Eztrait  liqnide  d'Acore  vrai,  Fr,;  Flttssiges  Ealmaswanel-Eztrakt,  0, 
*^  Calamus,  in  No.  60  powder,  one  hundred  grammeB  [or  fifty  ounoes  av.]  ;  Aloo^ 
bol,  a  sufficient  quantify,  To  make  one  hundred  cubic  centimeten  (^or  three  piots]. 
Moisten  the  powder  with  thirty -Jive  yra/mmes  [or  twenty  fluidounoee]  of  Aloohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Aloohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  tbe 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Calamus  is  exhausted.  Reserve  the  first  ninety  cubic  centimeten 
[or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Aloohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,  S. 

This  is  a  new  officinal  fluid  extract,  which  has  been  introduced  with  the  view  of 
bringing  into  use  an  excellent  indigenous  aromatic  stimulant.  It  will  probably  be 
most  frequently  used  in  combination  with  tonics  in  dyspepsia  and  gastric  disorden  to 
relieve  flatulence,  etc.    The  dose  is  from  five  to  fifteen  minims  (0*3-0*9  Co.). 

EXTRACTUM  CALUMBiE.  Br.    Extract  of  Cakmba. 

Eztraotnm  Colombo,  P,  Q,;  Extrait  de  Colombo,  JTr./  Kolombo-Extr&kt,  GF. 

'*  Take  of  Oalumba  Boot,  citt  small,  ofne  pound  [avoirdupois] ;  PkDof  Spirit  fim 
pints  [Imperial  measure].  Macerate  the  Calumba  with  tv>o  pints  [Imp.  meas.]  (tf 
the  Proof  Spirit  for  twelve  hours,  strain  and  press.  Macerate  again  with  the  same 
quantity  of  Proof  Spirit,  strain  and  press  as  before.  Mix  and  filter  the  liquon, 
recover  the  spirit  by  distillation,  and  evaporate  the  residue  by  the  heat  of  a  water- 
bath  until  the  extract  is  of  a  suitable  consistence  for  forming  pills."  Br. 

The  views  expressed  in  this  commentary  (15th  revision,  p.  596)  have  been  adopted, 
and  the  aqueous  extract  of  calumba  of  the  former  Br.  Pharmacopoeia  has  very  prop- 
erly been  abandoned,  the  present  hydro-alcoholic  one  taking  its  place.  It  is  to  be 
regretted,  however,  that  percolation  was  not  selected  as  the  process  in  preference  to 
maceration.  The  extract  may  be  given  in  the  dose  of  from  five  to  fifteen  grains 
(O'33-l  Gm.^  three  times  a  day.     It  lis  an  efficient  preparation  for  tonic  pills. 

EXTRACTUM  CALUMBA  FLUIDUM.   U.  8.    Fluid  Edrad  0/ 

Calumba. 

Eztrait  liqaide  de  Colombo,  Fr.;  Flttssigee  Kolombo-Extrakt,  O. 

"  Calumba,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  oaDoea  av.] ;  Di- 
luted Alcohol,  a  9uffi4de7U  quantity^  To  make  one  hundred  atbic  cenHmders  [or  three 
pints].  Moisten  the  powder  with  thirty  grammes  [or  fifteen  and  a  half  fluidounees] 
of  Diluted  Aloohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifioe,  and,  having  doedy 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  peroobtieft 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Calamba  is  exhausted. 
Reserve  the  first  seventy  cubic  centimeters  [or  thirty-four  fiuidonneee]  of  the  per- 
colate ;  by  means  of  a  water-bath,  distO  off  the  Aloohol  from  the  remainder,  sad 
evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Aloohol  to  make  the  Fluid  Extract  measure  one  hMwdred 
cubic  centimeters  [or  three  pints]."  U.  8. 

The  formula  for  fluid  extract  of  oalumba  of  U.  8.  Pharm.  1870  waa  firaltj,iD 
directing  the  root  to  be  in  fine  powder :  the  large  quantity  of  mucikige  prMl 
swelled  under  the  influence  of  the  menstruum,  and  firequently  prevented  the  pass^e 
of  the  percolate ;  indeed,  the  powder  will  prolMibly  stiil  be  found  to  give  trooblai 
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as  there  will  be  some  diffioolty  in  thoroughly  ezhanstiDg  it;  it  shoald  be  slowly 
percolated*  This  extract  is  a  dark  brown  liquid,  of  an  intense  and  purely  bitter 
taste.  The  abwnoe  of  tannin  makes  it  a  very  desirable  tonic,  in  combioation  with 
ehaiybeates.    The  dose  is  from  fifteen  to  thirty  minims  (0*9-1*9  Co.)* 

EXTRACTUM  CANNABIS  INDICT,  U.S.,  Br.    EOrcust  of  Indian 

Hemp.    ExtrcuA  of  Indian  Oannabia. 

(fX-TBlCTyM  GXN'NVBIS  IN'D}^2B.) 

Extraxt  de  Chanrre  indien,  Fr,;  Indiaoher  Hanf-Bztrakt,  O. 

"  Indian  Cannd[>is,  in  No.  20  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ; 
Alcohol,  a  sufficient  quantity.  Moisten  the  powder  with  thirty  parts  [or  seyen 
flnidounoes]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Aloohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the 
liquid  begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Alcohol  until  three  hundred  parts  [or  three  and  a  half 
pints]  of  tincturo  are  obtained,  or  the  Cannabis  is  exhaust^.  By  means  of  a  water- 
bath,  diatil  off  the  Alcohol  from  the  tincturo,  and,  having  placed  the  residue  in  a 
p(NrGelaiD  capsule,  evaporate  it,  on  a  water-bath,  to  a  pilular  consistence.^'   U,  S. 

<^  Take  of  Indian  Hemp,  in  coarse  powder,  one  pound  [avoirdupois] ;  Rectified 
Sipini  four  pints  [Imperial  measure].  Macerate  the  Hemp  in  the  Spirit  for  seven 
days,  and  press  out  the  tincture.  Distil  off  the  greater  part  of  the  Spirit,  and  evap- 
orate what  remains  by  a  water-bath  to  the  consistence  of  a  soft  extract."  Br. 

It  will  be  noticed  that  the  English  name  of  the  drug  has  been  changed  in  the 
U.  S.  Pharmacopceia  to  Indian  Cannabis  to  prevent  its  being  mistaken  for  the  root 
of  Apoc^fnum  Cawndbinum,  which  is  also  called  Indian  Hemp.  Several  mistakes 
have  occorred  through  this  unfortunate  confusion  of  nomenclature. 

Although  there  is  some  difference  in  the  details  of  the  two  processes,  the  prepara- 
tions of  the  U.  S.  and  Br.  Pharmacopoeias  are  practically  identical.  The  prepara- 
tion varies  exceedingly  in  strength,  so  that  it  is  wisest  to  commence  with  a  small  dose, 
one-quarter  of  a  grain  (Gm.  0*016),  and  rapidly  increase  the  amount  given  until  some 
effect  is  produced. 

Prof.  Procter  investigated  the  subject  of  the  tests  for  the  purified  extract  or 
resin,  and  came  to  the  following  conclusions.  Its  peculiar  odor  when  moderately 
heated,  its  indifference  to  alkalies,  and  its  solubility  in  alcohol,  ether,  chloroform,  ben- 
aol,  and  oil  of  turpentine,  are  characteristic  though  not  entirely  distinctive  properties. 
The  best  test,  he  found,  was  nitric  acid  (sp.  gr.  1*38)^  which  acts  slowly  when  cold, 
but  with  heat  rapidly,  evolving  red  fumes,  and  converting  the  resin  into  an  orange- 
red  lesinoid  substance,  which,  when  washed  and  dried,  closely  resembles  gamboge  in 
ookvr.  (/Voc.  A.  P.  A.,  1864.)  The  dose  of  an  active  preparation  is  a  quarter  of 
a  grain  (0016  6m.). 

Off.  Prep.    Br,  l^nctura  Cannabis  Indicsd. 

EXTRACTUM  CANNABIS  INDICJE  FLUIDUM.  U.  8.    FhM 

Extract  of  Indian  Oannabia. 

(¥X-trXc'tvm  cXn'na-bIs  iN'Dj-gjs  tl^'j-dCm.) 

Extrait  liquide  de  Cbanvre  indien,  Fr,;  FlUssiges  Indisoher  Uanf-Eztrakt,  0. 

'*  Indian  Cannabis,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  *, 
Aloohol,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  thirty  yrammes  [or  seventeen  fiuidounces]  of  Alcohol,  and 
pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  b^ns  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Aloohol,  until  the  Indian  Cannabis  is  exhausted.  Reserve  the  first  ninety  cubw 
eeiUhneters  [or  forty-three  fiuidounces]  of  the  percolate ;  by  means  of  a  water-bath 
distil  off  the  aloohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  eztraet ; 
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dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the  Ilnid 
Extract  measore  one  hundred  cubic  eentimeten  [or  three  pints]."   U,  S> 

This  is  another  new  officinal  flaid  extract.  It  has  come  into  use  because  of  its 
convenience,  and  probably  on  account  of  the  impression  that  heat  injures  the  activity 
of  the  drug,  and  that  the  extract  owes  its  inactivity  sometimes  to  the  influence  of 
heat  The  fluid  extract  is  of  a  dark  green  color,  having  the  dharacteristio  pecofiar 
odor  of  the  drug.     The  dose  is  one-half  to  one  minim  (003  to  0*06  G.c). 

EXTRACTUM  CAPSICI  FLUIDUM.  K/S.    Fluid  ExtradoJ 

Oapsioum. 

(fX-TBXoTVH  ClP'SJ-Cf  rLt'j-DtJM.) 
Szirait  liqctide  de  CapBlque,  Fr.;  FliiBsigea  Spanisoher  Pfeflfer-Eztrakt,  O, 

^^  Capsicum,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Al- 
cohol, a  mfficient  quantity y  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with^i/^^yrammes  [or  twenty-nine  fluidounces]  of  Alcohol,  and 
pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  b^ns  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  aumr> 
ate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Capsicum  is  exhausted,  reserve  the  first  nine^  cubic  eentimeten 
[or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  Dl  S. 

The  necessity  for  an  officinal  fluid  extract  of  capsicum  is  not  apparent-  The 
oleoresin  and  tincture  are  preparations  which  are  well  known  and  esteblished,  and 
why  three  liquid  preparations  of  this  very  acdve  drug  are  needed  is  not  appsrent 
It  will  probably  be  rarely  necessary  to  administer  it  internally.  The  dose  i»  Qiie> 
half  to  one  minim  (003  to  0*06  C.c). 

EXTRACTUM  CASCARJE  SAGRAD^.  Br.     Extract  of  Oiscam 

Sdgrada. 

(fX-T&XO'TyM   Ol8'04-IL£  S^^RADJE.) 
BztrAAtnin.  iafc^»*«<  Buxmhiuii. 

^*  Take  of  Cascara  Sagrada,  in  No.  40  powder,  one  pound  [av.] ;  Proof  Spirit, 
Distilled  Water,  of  each,  a  sufficiency.  Mix  the  Cascara  with  two  pinU  [Imp. 
meas.]  of  the  Spirit,  and  maoerate  in  a  doeed  vessel  for  forty-eight  hoars,  then 
transfer  to  a  percolator,  and  when  the  fluid  ceases  to  pass,  continue  the  percolatioD 
with  water  until  three  pints  [Imp.  meas.]  of  liquid  have  been  collected,  or  the  Oo- 
cara  is  exhausted.  Evaporate  the  percolated  liquid  by  a  water-bath  until  the  extrMt 
has  acquired  a  suitable  consistence."  Br, 

The  selection  of  the  title  is  not  above  criticism ;  the  tide  of  the  bark  is  ^  Rhamni 
Purshiani  Cortex,"  and  the  extract  should  without  doubt  be  termed  *<  Extractom 
Rhamni  Purshiani."  If  the  name  "  Extraotum  Cascara^  Sagradse"  be  pfefenwd, 
then  the  title  of  the  drug  should  be  made  to  correspond. 

This  is  a  new  preparation,  which  well  represents  the  virtues  of  the  bark,  and  fur- 
nishes a  good  means  of  administering  thb  purgative  in  pilular  form.  Dose,  two  to 
eight  grains.  (0'ia-4)'52  Gm.). 

EXTRACTUM  CASCARA  SAGRAD-^  LlQUIDUM.  Br.  lAjuid 

Bxtrcust  of  Oasoa^'a  Sagrada, 

(fX-TB&OTVM  OXfi'OA.BA  S^^B&DA  Ll<yU|-I>l}M--ttk'wf-dftm.) 

Bxtraotnm  Bhamai  Ponhiani  Liqaldam, 

"  Take  of  Cascara  Sagiada,  in  coarse  powder,  one  pound  [av.] ;  Beotified  Spirit 
four  fluidounces  [Imp.  meas.] ;  Distilled  Water  a  sufficient.  Boil  the  bark  in 
three  or  four  suecessive  quantities  of  the  water  until  exhausted.  Evaporate  the 
strained  liquors  by  a  water-bath,  to  twehe  flmidounees  [Imp.  Bwaa.] ;  when  «U 
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add  the  spirit^  allow  the  miztare  to  remun  for  aome  boun,  then  filter,  and  make  up 
to  the  volame  of  $ixteen  fluidounces  [Imp.  meas.]  with  distilled  water."  Br. 

This  is  a  new  liquid  eztnct,  and  the  remarks  in  the  previous  article  on  the  subject 
of  the  title  apply  equally  well  to  this  preparation.  Simple  percolation  could  be  sub- 
stitated  with  adyantage  for  the  tedious  manipulation  of  making  four  decoctions : 
straining  them,  then  evaporating,  adding  alcohol,  and  filtering  again.  The  process 
employed  for  making  fluid  extract  of  fiwigula,  page  631,  could  be  used  effectively 
iiere.     Dose  one-half  to  two  fluidrachms  (1*9-7 '5  Co.). 

EXTE ACTUM  CASTANET  FLUIDUM.  K  5.    FbdiEcbradtoj 

Oasianea. 

(fZ-TBlO'TyM  0XS-TA'N9-iB  IxO'l-Dt^lf.) 

Bxtrait  liqnide  de  FenillM  de  ChiUignier,  Fr.;  FliiMlgei  KaaNtnienbttttOT-Extrakt,  O. 

"  Gastanea,  in  No.  30  powder,  one  hwuired  grammes  [or  fifty  ounces  av.]  ;  Aloo- 
\kAj  Water,  each,  a  tuJMent  q^tanH^,  To  make  one  hundred  oubie  centimeter$  [pi 
three  pints].  Pour  Jive  hundred  cubic  centimeters  [or  fifteen  pints]  of  Boiling 
Water  upon  the  powder,  allow  it  to  macerate  for  two  hours,  then  express  the  liquid, 
transfer  the  residue  to  a  percolator,  and  pour  Water  upon  it  until  the  powder  is  ex- 
hausted. Evaporate  the  united  liquids,  on  a  water-bath,  to  two  hundred  cubic  een- 
timetere  [or  six  pints],  let  cool,  and  add  tixty  cubic  centimeters  [or  twenty-nine 
flttidounoes]  of  Alcohol.  When  the  insoluble  matter  has  subsided,  separate  the 
dear  liquid,  filter  the  remainder,  evaporate  the  united  liquids  to  eighty  cubic  centi- 
meiers  [or  thirty-eight  fluidounces],  dlow  to  cool,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pintsl."   U.  & 

Tbis  fluid  extract  has  acquired  some  reputation  in  the  treatment  or  hooping- 
cough,  and  it  has  been  shown  that  the  efficacy  largely  depends  upon  the  mucilagi- 
nous principle  found  in  the  leaves.  The  object  of  the  special  process  is  to  obtain  and 
retain  this  principle,  and  it  will  be  observed  that  the  preparation  is  an  aqueous  fluid 
extract  with  only  sufficient  alcohol  to  preserve  it  It  is  a  thick  reddish  brown  liquid, 
having  an  astringent  taste.    The  dose  b  one  to  two  fluidrachms  (S'TS-YS  C.c). 

EXTKACTUM  CHIMAPHIL^  FLUIDUM.  U.S.    Flmd  EOrad 

of  QdmaphUa. 
(fx-TuXc'TyM  0H|-mXph'|-ljb  flO'i-dOm.) 

Bxtrait  liquide  de  Pyrole  ombell^e,  Fr.;  FlUtsiges  DoIdenblSthigei  Hunkravt-Bxtrakt,  &, 

**  Ghimaphila,  in  No.  30  powder,  one  hundred  grammes  [or  filly  ounces  av.] ; 
Glycerin,  ten  grcamnes  [three  and  three-quarter  fluidounces] ;  Diluted  Alcohol,  a 
sufficient  quantity y  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Glycerin  with  ninety  grammes  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Alcohol.  Moisten  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  the 
mixture,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  dosely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward,  Diluted 
Alcohol,  until  the  Chimaphila  is  exhausted.  Reserve  the  first  seventy  cubic  centi- 
meters  [or  thirty-four  fluidounces]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted 
Aloohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three 
piats]."  U.S. 

The  quantity  of  glycerin  has  been  greatly  reduced  in  the  formula  for  this  fluid 
ettraet^  in  aoooidanoe  with  the  views  expressed  in  the  general  article  on  Fluid  Ex^ 
tracts.  The  advanti^  of  using  a  comparatively  small  proportion  of  glycerin  in 
fluid  extracts  of  drugs  containing  tannin  is  well  established.  This  is  a  rather  thick 
dark  brownish  green  fluid  extract,  and  may  be  given  in  the  dose  of  a  fluidraohm 
(3-75  C.C.). 
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EXTRACTUM  CHIEATiE  FLUIDUM.  K  flL    Fhdd  Edraet  <^ 

Chirata. 

(fZ-TS&O'TVM  ffEl'BA'TM  fLtT't-Dt^) 
Bztrait  liquide  de  Chirette,  Fr.;  FlilMiges  Chiretta-Extrakt,  0, 

"  Chirata,  in  No.  30  powder,  one  hundred  gramme*  [or  fifty  onnoea  ay.] ;  GHy- 
oerin,  ten  gramm£$  [three  and  three-quarter  naidoances] ;  Dilated  Alcohol,  a  nifi- 
dent  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the 
Olycerin  with  ninety  yra/mmes  [or  forty-six  and  a  hidf  floidoances]  of  Dihitad 
Alcohol.  Moisten  the  powder  with  tMrty-five  grammes  [or  eighteen  flaidonnoes]  of 
the  mixture,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it  When  tibe  liquid 
b^ns  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward,  IK- 
luted  Alcohol,  until  the  Ohirata  is  exhausted.  Beserve  the  first  eighty-Jwe  cubic 
centimeters  [or  forty  fluidounces]  of  the  percolate ;  by  means  of  a  water-bath,  distil 
off  the  Alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  a  useftil  addition  to  the  list  of  fluid  extracts.  The  necessity  for  the  use 
of  Olycerin  is,  however,  not  apparent,  although  the  amount  is  insufficient  to  be 
harmftil.  This  extract  is  a  clear,  reddish  brown  liquid,  of  an  intensely  bitter  taste. 
The  dose  is  half  a  fiuidrachm  (1'9  C.c). 

EXTRACrrUM  CIMICIFUGiE  FLUIDUM.  U.S.    FhM  Extrad 

of  dmuAJuga. 

(¥X-TKlCTyM   ClM-I-OlF'U-^iB  FLtT'l-D^M.) 

Extraotnm  CimioiftigaB  Liquidam,  Br.;  Liquid  Bztraot  of  Cimioifuga;  Eztnit  liquide 
d'Act6e  &  Qrappei, /v./  FlttsngM  Oimioifnga-Bztrakty  Q, 

'^  Cimicifuga,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  a  sufficient  quantity y  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  twenty-five  grammes  [or  fourteen  and  a  half 
fluidounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  Alcohol,  until  the  Cimicifuga  is  exhausted.  Beserve 
the  first  ninety  inibic  centimeters  [or  forty-three  fiuidouncee]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  thb  in  the  reserved  portion,  and 
add  enough  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  ceniir 
meters  [or  three  pints.]"  U.  & 

*'  Take  of  Cimicifuga,  in  No.  60  powder,  twenty  ounces  [av.] ;  Rectified  Spirit  a 
mffidsMy.  Mix  the  Cimiciftiga  with  tvoo  pints  [Imp.  meas.]  of  the  Spirit,  and 
macerate  in  a  closed  vessel  for  forty-eight  hours ;  then  transfer  to  a  percolator,  and 
when  the  fiuid  ceases  to  pass  continue  the  percolation  with  more  spirit  until  the 
cimicifuga  is  exhausted.  Beserve  the  first  fifteen  fluidounces  [Imp.  meas.]  of  the 
percolate,  and  evaporate  the  remainder  by  a  water-bath  to  the  consLstenoe  of  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  make  up  the  volume  to  twenty 
fluidounces  [Imp.  meas.]  by  the  addition  of  more  spirit.'*  Br. 

This  formula  does  not  differ  essentially  from  that  of  the  U.  S.  Pharm.  1870. 
The  British  preparation  has  been  modelled  after  that  of  the  United  States.  Then 
probably  cannot  be  two  opinions  about  the  menstruum,  although  it  has  h&sa  as- 
serted that  a  good  fluid  extract  can  be. made  with  a  menstruum  of  three  parts 
alcohol  and  one  part  water.  The  probabilities  are,  however,  that  a  portion  of  the 
resinous  principle  would  precipitate  on  standing.  This  fluid  extract  is  of  a  deq» 
reddish  brown  color,  and  thoroughly  represents  the  drug.  The  dose  is  from  thirty 
minims  to  one  fluidrachm  (1*9  to  3'75  C.c). 
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EXTRACTUM  CINCHONA.  U.S.    Eebxwt  of  Gnchma. 

(fX-TKXCTVM  OlH-Cno'NJB.) 

Sxtnetmn  Cbins ;  Extntt  do  Quinqnina  Janne,  Fr,;  China-Bxtrakt,  (?. 

*^  Yellow  GinchoDa,  in  No.  60  powder,  one  hundred  parU  [or  sixteen  oanceBav.J  ; 
Aleohol,  three  hundred  parts  [or  three  and  a  half  pints] ;  Water,  one  hundred 
part$  [or  one  pint] ;  Glycerin,  Diluted  Alcohol,  each,  a  nij^Ment  quatUity.  Mix 
the  Aloohol  and  Water,  and,  having  moistened  the  powder  with  thirty-Jive  parts  [or 
six  flnidoanoes]  of  the  mixture,  paek  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstnmm  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begbs  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
dosely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
then  Diluted  Alcohol,  until  four  hundred  parts  [or  four  and  a  half  pints]  of 
tincture  are  obtained,  or  the  Cinchona  is  exnausted.  By  means  of  a  water-bath, 
distil  off  the  Alcohol  from  the  tincture,  and,  having  placed  the  residue  in  a  por- 
celain capsule,  evaporate  it  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh 
the  Extract,  and  thoroughly  incorporate  with  it,  while  still  iraim,  Jive  per  cent,  of 
€Hyoerin."  U.S. 

The  yellow  or  Galisaya  bark  is  selected  for  this  preparation,  as  it  can  usually  be 
rdied  on  as  efficient.  !By  this  process  all  the  virtues  of  tfie  bark  are  extracted.  In 
the  officinal  formula  of  1870  the  alcohol  and  water  were  used  separately ;  the  parts 
soluble  in  alcohol  being  first  taken  up,  and  afterwards  those  in  water.  This  pro- 
ceeding had  the  advantage  that  no  more  heat  was  necessary  to  evaporate  the  tincture 
than  the  alcoholic  menstruum  required;  while,  if  the  two  liquids  were  mixed,  it 
would  be  necessarily  subjected  to  a  longer  continuance  if  not  a  higher  degree  of  heat ; 
and  the  advantage  was  the  greater  as  most  of  the  active  matter  was  extracted  in  ihe 
first  percolation  with  alcohol.  The  present  officinal  process  is  an  excellent  one,  and 
if  proper  care  be  taken  in  executing  the  process,  both  in  relation  to  the  percolation 
and  the  avoidance  of  too  high  a  temperature,  the  extract  will  fully  represent  the 
virtues  of  the  bark. 

The  former  extracts  of  dnchona  of  the  British  Colleges  are  all  omitted  in  the  new 
British  Pharmacopoeia,  which  directs  in  their  place  a  fluid  extract,  under  the  name 
of  Extractum  Omchonat  Liquidum  (which  see). 

A  very  good  extract  of  liark  was  formerly  prepared,  in  Philadelphia,  by  macer- 
ating cinchona  for  a  considerable  lensth  of  time  in  a  large  proportion  of  water, 
and  slowly  evaporating  the  infusion,  by  a  very  moderate  heat,  in  l^e  shallow 
dishes  placed  upon  the  top  of  a  stove.  Many  years  ago  Dr.  G^.  B.  Wood  found 
ten  grains  of  this  extract  equivalent  to  nearly  a  drachm  of  powdered  cinchona. 

Kedieal  Uses.  The  extract  of  Peruvian  bark  is  at  present  much  less  employed 
than  before  the  discovery  of  quinine.  It  is  still,  however,  occasionally  prescribed  as 
a  tonic  in  combination  with  other  medicines  ;  and,  as  it  possesses,  when  properly 
pr^ared  with  a  spirituous  menstruum,  almost  all  the  active  principles  as  they  exist 
in  the  bark  itself,  it  may  be  used  in  preference  to  the  sulphate  of  quinine,  whenever 
it  is  supposed  that  the  latter  is  incapable  of  exerting  all  the  curative  influence  of 
cinchona.  We  are  led  to  believe,  however,  that,  on  account  of  the  high  price  of 
Calisaya  bark,  much  of  the  extract  now  in  the  market  is  prepared  from  inferior 
varieties.  The  dose  is  from  ten  to  thirty  grains  (0'65-l'95  Gm.),  equivalent  to  about 
a  drachm  (3*9  Gm.)  of  the  powdered  bark. 

EXTRACTUM  CINCHONAS  FLUIDUM.  U.S.    Fluid  Extra/A 

of  dmchana. 

(fX-TBXCTyM  CiN-OHO'NiE  FLt'{-Dt^.) 

Xztraetiim  Cinohoxm  Liquidiiiii,  Br,;  Liquid  Bztnot  of  Cinehonft ;  Extraotum  GhinaB  Call- 
Mjn  Flnidum :  Extrait  li<^aide  de  Qainqulna  Jaune,  Fr,;  Flflssiges  Kalisajrarinden-Extrakt,  (?. 

"  Yellow  Cinchona,  m  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Glycerin,  twenty-Jive  grammas  [or  nine  and  a  half  fluidounces] ;  Alcohol,  Water, 
each,  a  suffieieTU  quantity y  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
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Mix  the  Glycerin  mth  ieventy-Jive  grammet  [or  forty-foar  fluidoanoeB]  of  AloolioL 
Moisten  the  powder  with  thirty-five  gramme*  [or  eighteen  flaidounces]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  percolator,  and  poor  on  the  remainder  of  the 
menstruum.  When  the  liquid  hegins  to  drop  from  the  percolator,  does  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  houHL 
Then  allow  the  percolation  to  proceed,  and,  when  the  liquid  in  the  percolator  hat 
disappeared  from  the  surface,  gradually  pour  on  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  three  parte  [or  three  and  a  half  pints]  of  Alcohol  to 
one  part  [or  one  pint]  of  Water,  and  continue  the  percolation  unUl  the  Cinchona 
is  exhausted.  Reserve  the  first  eeventy-five  cubic  centvmeters  [or  thirty-six  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  sc^  extract ;  diasolTB 
this  in  the  reserved  portion,  and  add  enough  of  a  mixture  of  Alcohol  and  Water, 
using  the  same  proportions  as  before,  to  make  the  Fluid  Extract  measure  cme 
hundred  cubic  oerUimetere  [or  three  pints]."  IT.  S. 

*'  Take  of  Bed  Oinchona  Bark,  in  No.  60  powder,  twenty  ouneee  [av.] ,  Hydn>- 
ehloric  Aoid  five  fluidraehms  [Imp.  meas.] ;  Glycerine  two  and  a  hal/Jhndouncet 
[Imp.  meas.] ;  Rectified  Spirit,  Distilled  Water,  of  each,  a  sufficiency.  Mix  the  Baik 
with  five  pints  [Imp.  meas.]  of  the  water  to  which  the  Acid  and  Glycerine  have 
been  added,  and  tnacerate  in  a  covered  vessel  for  forty-coght  hours,  stirring  frequently ; 
then  transfer  to  a  percoltftor,  and  when  the  fiuid  ceases  to  pass,  and  the  content! 
of  the  percolator  have  been  properly  packed,  continue  the  percolation  with  water 
nntjl  fifteen  pints  [Imp.  meas.]  of  liquid  have  passed,  or  that  which  is  passing  hai 
ceased  to  give  a  precipitate  on  the  addition  to  it  of  an  excess  of  solution  of  soda. 
Evaporate  the  percolated  liquid  in  a  porcelain  or  enamelled  iron  vessel  at  a  temper- 
ature not  exceeding  180^  F.  (82^-2  G.)  until  it  is  reduced  to  twenty  fividaunces  [Ini|i 
meas.]. 

*'  }^at  fifty  fiuicfyrains  of  this  liquid  (a)  with  half  tm  ounce  [Imp.  meas.]  of  dis- 
tilled water  into  a  stoppered  glass  separator  capable  of  hoidiug  four  fiuidounces  [Impi 
meas.] ;  add  to  this  oneftuidounoe  [imp.  meas.]  of  Bensolatel  Amylic  Alcohol,*  and 
halfafluidowice  [Imp.  meas.]  of  Solution  of  Soda,  shake  them  together  thoroughly 
and  repeatedly,  then  allow  them  to  remain  at  rest  until  the  spirituous  solution  of  the 
alkaloids  shall  have  separated  and  formed  a  distinctstratum  over  the  dark-colored  alka- 
line solution  of  the  other  constituents  of  the  extract.  Bun  off  the  latter  by  the  stopoook, 
add  a  littie  more  distilled  water  to  wash  away  any  still  adhering  alkaline  solution 
from  the  separator  and  ibi  contents,  and  having  run  off  this  as  before,  as  completely 
as  posnble,  decant  the  spirituous  solution  into  a  small  porcelain  or  glass  dish  the 
weight  of  which  is  known.  Evaporate  by  the  heat  of  a  water-bath  until  a  perfectly 
dry  residue  is  left^  The  weight  now  of  the  dish  and  its  contents,  afW  deducting 
the  known  weight  of  the  dish,  will  give  that  of  the  alkaloids,  and  this  multiplied  by 
2  will  give  the  parts  by  weight  of  we  alkaloids  in  100  fluid  parts  of  the  liquid  (a). 

'*  Having  thus  asoertain^  the  alkaloidal  strength  of  the  liquid  (a),  eveiy  fluid 
part  of  it  containing  yit«  grains  of  total  alkaloids  is  first  to  be  brought  to  the  volume 
of  eighty-five  grams  by  evaporation,  or  if  necessary  by  dilution  with  water,  thea 
12*5  fiuidgrains  of  rectified  spirit  are  to  bo  added,  and  the  final  adjustment  of  the 
volume  to  100  fiuidgrains  is  to  be  effected  by  the  addition  of  distilled  water.  The 
finished  liquid  extract  will  thus  contain  five  grains  of  the  alkaloids  of  the  bark  in 
every  100  fiuidgrains  "  Br, 

Of  these  two  formulas,  the  first  is  decidedly  preferable*  It  is  based  upon  that  of 
Mr.  Alfred  B.  Taylor,  of  Philadelnhia.  {A,  J,  P.,  Jan.  1865.)  The  British  Fhar- 
macopceia  uses  acidukited  water  witn  glycerin  as  the  solvent,  while  it  adds  alcohol  to 
the  liquid  to  preserve  it  In  the  U.  S.  proeees  a  mixture  of  alcohol  and  glycerin  ii 
used  as  the  menstruum.  Now,  it  is  well  known  that  cinchona  bark  cannot  be  ex- 
hausted by  the  British  solvent ;  and,  though  by  its  use  as  a  menstruum  the  reaia 
and  ciochonic  red  are  mainly  left  behind,  so  also  is  a  considerable  proportion  of  the 
alkaloids.  By  using  alcohol,  the  U.  S.  Pharmacopoeia  extracts  all  the  virtues  of  the 
bark,  though  it  may  also  take  up  some  of  the  resin  and  cinchonic  red.  The  prooen 
of  the  British  Pharmaoopoaia  yields  a  preparation  which  would  be  more  appropriately 
*  Made  by  mixing  together  three  meaBoiei  of  beniol  and  one  meaanre  of  amyllo  aloohoL 
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termed  an  '<  alfcaloidal  aolution  of  eindioiMu"  The  U.  S.  flaid  ettraet,  like  others  of 
itB  dan,  k  a  prepuatloii  whioh  represents  all  of  the  soluble  aotive  eoostitnents  of 
ciDohooa ',  the  Bntuh  liquid  extraot,  although  an  improvemefit  on  the  former  proeess. 
Is  simply  a  "  presenred  infusion*'  made  by  prolonged  evaporation ;  the  improTement 
ooBsists  in  the  addition  of  acid  to  the  menstruum  and  the  assaying  of  a  portion  of 
the  eyapoiated  pereolate  by  the  process  similar  to  that  adopted  by  the  British  Phar- 
maeopoBia  for  cinchona  and  making  the  finished  product  contain  5  per  cent,  of  mixed 
rikalcMds ;  thus  iny  imperfections  in  the  manipulation  are  orereome  by  the  check  of 
the  assay ;  but  it  Is  doubtftd  whether  a  better  preparation,  and  one  involving  much 
less  eomplieafcion,  could  not  be  made  by  dissolving  definite  quantities  of  the  com- 
mereial  ukaloids  in  a  mixture  of  water,  alcohol,  add,  and  glycerin.  In  this  theie 
would  be  the  advanlsge  of  knowing  the  exact  proportion  of  eadi  constituent.*  The 
U.  8.  fluid  extract  of  dnchona  Is  a  moderately  thin,  dark  reddish  brown,  translucent 
fluid,  of  a  bitter,  astringent  tiste.  The  dose  equivalent  to  a  drachm  (3*9  Gm.)  of  the 
bark  is  one  fluidrachm  (3*75  C.c.) ;  and  to  produce  an  antiperiodic  effect,  at  least  two 
Buidounces  (60  C.c.)  should  be  taken  between  the  paroxysms.  The  dose  of  the 
British  liquid  extract  is  given  as  five  to  ten  minims  (0*3-0*6  Co.). 

EXTBACTUM  COCiB  LIQUIDUM.  Br.    lAqmd  BOrod  of  Ooca. 

See  Exiractum  Ehrythroxyli  Flaidum, 

EXTRACTUM  COLCHICI.  Br.    Extract  of  OMucum. 

(fX-TBlO'T^   O0L'|;H|.cI— kdrki-ti.) 
Extrait  de  Colohiqne,  IV..*  Zeitlosen-Extrakt,  O, 

*'  Take  oi  Fresh  Golchicum  Conns,  deprived  of  their  coats,  ieven  pounds  [avoir.}. 
Crush  the  Gorms ;  press  out  the  juice ;  allow  the  feculence  to  subside,  and  heat  the 
dear  liquor  to  212^  F.  (100^  C.) ;  then  strain  through  flannel,  and  evaporate  by  a 
water-bath,  at  a  temperature  not  exceeding  160^  F.  (71^*1  C),  until  the  extract  is 
of  a  suitable  consistence  for  forming  pills."  Br, 

There  scarcely  seems  to  be  occasion  for  both  this  and  the  following  extract  The 
dose  is  one  or  two  grains  (0*065-0*13  Qm.). 

In  Great  Britain  a  preparation  called  preterved  juice  ofcolchicufn  is  given  in  the 
dose  of  five  minims  (0*3  C.c.)  or  more.  It  is  made  by  expressii^  the  fresh  bulb, 
allowing  the  juice  to  stand  for  forty-eight  hours  that  the  feculent  matter  mav  sub- 
side, then  adding  one-quarter  of  its  bulk  of  alcohd,  allowing  it  again  to  stand  for  a 
short  period,  and  ultimately  filtering. 

EXTEACTUM  COLCHICI  EADICIS.  U.S.    Extraet  o/  Cblddoum 

Root. 

(fX-TRXO^TVH  d6V0Bl-Ol  B^-DPoIS— kSl'kHI*) 

Sztiraetam  Cslekldl  Asstifiam,  Sr,j  Aoetio  Sxtraot  of  Colohioatn ;  ExiAit  de  Oolohique  m6- 
tlque,  /v.;  Zeitloses  En^xtr»kt,  0. 

"  Coldiicum  Boot,  m  No.  60  powd»,  one  hundred  parts  [or  sixteen  ounces  av.] ; 
Acetic  Add,  thirty'five  parts  Tor  five  and  a  half  fluidonnces] ;  Water,  a  sufficient 
fsuaUii^,  Mix  the  Acetic  Acid  with  one  hundred  and  fifty  parts  [or  twenty-three 
fiuidounces]  of  Water,  and,  having  moistened  the  powder  ^iih  fifty  parts  [or  seven 
and  a  half  fiuidounces]  of  the  mixture,  pack  it  moderately  in  a  cylindrical  glass 
percolator ;  then  add  enough  tnenstmum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 

*  lAqmd  ExSraei  </  (XneJuma  (slmplifled).  Take  of  Qninine  7S  grains,  CinoboDidine  85 
ST»iiie»  Cinehoaine  20  gTMns,  Hydrooblorio  Aoid  40  miniiiu,  Glyoeria  5  fluidrsohmi,  Aleohol  1 
flaidraeliin.  DisioWe  the  alkaloids  in  the  aloohol  and  glycerin  mixed  with  5  flnidonnces  of  water, 
add  the  aeid,  agitate  until  dissolved,  and  add  sufficient  water  to  make  S  fluidonnces.  If  the  oo/or 
and  flaror  of  the  bark  are  desired,  add  60  grains  of  Red  Cinchona  in  powder  to  the  solution,  allow 
il  to  stand  24  hoan^  then  titer. 
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menstraam,  and  then  Water,  until  the  Colohieum  Boot  ia  exbanatecL  Evaporate 
the  peroolate,  in  a  poroelain  veasel,  by  means  of  a  water-bath,  at  a  temperature  not 
exceeding  80""  0.  (ITe""  F.),  to  a  pilular  oonsistenoe;'  U.  S. 

*'  Take  of  Fresh  Golchicum  Gonna,  deprived  of  their  coats,  $evm  pounds  [av.] ; 
Acetic  Add  sixfluidounoeB  [Imp.  meas.].  Crush  the  conns,  add  the  Aoetio  Acid, 
and  press  out  the  juice ;  allow  the  feculence  to  subside,  and  heat  the  dear  liquor  to 
212^  F.  (100^  G.) ;  then  strain  through  flannel,  and  evaporate  by  a  water-bath  at  a 
temperature  not  exceeding  160^  F.  (71^*1  G.)  to  the  consistence  of  aaoft  extract."  Br. 

As  the  fresh  colchicum  bulb  is  rarely  to  be  had  in  this  countiy,  the  U.  S.  Pha^ 
maoopceia  employs  the  dried  bulb;  and  its  process,  if  properly  conducted,  will  afford 
a  very  effident  extract.  In  our  opinion  it  would  be  preferable  to  add  the  whole  of 
the  menstruum  specified,  to  the  powdered  colchicum  root,  and  satisfy  its  tendency 
to  swell  at  once,  instead  of  using  the  small  quantity  directed  to  moisten.  The  swell- 
ing of  the  powder  will  frequently  cause  an  entire  stoppage  of  the  percolation  and 
necessitate  the  repacking  of  the  percolator.  Some  inconveniences  are  experienced 
in  preparing  the  extract,  according  to  the  British  process,  from  the  recent  bulb  by 
expression,  which  would  seem  to  render  the  U.  S.  process  under  all  circumstancei 
preferable.  (-P.  J.  Tr.,  xiii.  62.) 

The  use  of  the  acetic  add,  in  this  preparation,  is  to  render  more  soluble  the  alka- 
loid upon  which  the  virtues  of  meadow-saffron  are  thought  to  depend.  The  aoetio 
extract  of  colchicum  is  highly  commended  by  Sir  G.  Scudamore,  who  prefers  it  made 
by  evaporating,  to  the  consistence  of  honey,  a  saturated  acetic  infusion  of  the  dried 
bulb.  {Lond.  Med*  Oazette^  Dec.  10,  1841.)  The  dose  of  the  extract  is  one  or  two 
grains  (0'065-0'13  Om.),  to  be  repeated  two  or  three  times  a  day,  and  increased  if 
necessary. 

EXTRACTUM  COLCHICI  RADICI8  FLUIDUM,  V.8.    Fbdd 

Extract  of  CMchdoum  Root. 

(9X-TRXC'T?U  OOL'0Hf-OI  BA-Di'GiS  FL0'|-DGM.) 
Bztrait  Hqnide  de  Balbe  de  Golohiqne,  Fr.;  FWlnigw  Zeitlosenknollen-Bztrakt,  O, 

^'  Golchicum  Boot,  in  No.  60  powder,  one  hundred  ^ammes  [or  fifty  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity^  To  make  one  hundred  cubic  centmeUn 
[or  three  pints].  Mix  tvx>  parts  [or  four  and  a  half  pints]  of  Alcohol  with  om 
part  [or  two  pints]  of  Water,  and,  having  moistened  the  powder  with  thaiy-fivs 
grammes  [or  twenty  fluidounces]  of  the  mixture,  pack  it  modetatdy  in  a  cylindri- 
cal percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  peroolator,  doee  the 
lower  orifice,  and,  having  closely  covered  the  peroolator,  macerate  for  forty-dght 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Golchicum  Boot  is  exhausted.  Beserve  the  first  eigJUy-five  cubic  centimeters 
[or  forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the*Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."   Ui  & 

This  fluid  extract  is  not  essentially  different  from  that  formerly  offidnaL  The 
principal  difference  is  in  the  disuse  of  glycerin,  which  solvent  there  is  certainly  no 
advantage  in  retaining.  The  present  menstruum  will  thoroi^ly  exhaust  the  root^ 
and  this  fluid  extract  is  now  a  good  preparation.  It  is  of  a  reddish  brown  color 
and  bitter  taste.    The  dose  is  from  two  to  eight  minims.  (0*12-0*5  G.c). 

EXTRACTUM  COLCHICI  SEMINIS  FLUIDUM.  U.  S.    Fbiia 

Extract  of  Colchicum  Seed, 

(fX-TRXCTyM  C6V&K\-Ci  SfiM'l-NlS  FLt'{-I>t)M.) 
Extrait  liquide  de  Bemences  de  Colohique,  Fr.;  FlttMiges  Zeitlosenmnieii-Eztnikt,  O, 

"  Colchicum  Seed,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  ttoo  parts  [or  four  and  a  half  pints]  of  Alcohol  with  one 
part  [or  two  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty  grammes 
[or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  peroolatof 
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then  add  enough  menstnram  to  saturate  the  powder  and  leave  a  stratum  above  it 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Colchicum  Seed 
is  exhausted.  Reserve  the  first  eighty-five  adnc  centimeten  [or  forty  fluidounoes] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cvbie  centimetert  for  three  pints]."   U.  S. 

The  use  of  glycerin  in  this  fluid  extract  (IF.  S.  P.  1870)  was  even  more  objec- 
dooable  than  in  that  of  the  root,  as  the  fixed  oil  contained  in  the  seeds  was  always 
thrown  out  of  solution,  and  was  usually  found  floating  on  the  fluid  extract,  rendering 
the  preparation  unsightly.  L.  I.  Morris  (A  J.  P.,  1881,  p.  7)  believes  that  it  is 
.unnecessary  to  grind  the  colchicum  seeds,  and  that  if  the  whole  seeds  are  digested 
with  diluted  alcohol  at  80^  G.  (176  F.)  the  colchicine  is  easily  extracted. 

Considering  that  we  had  one  tincture,  two  wines,  and  two  extraets  of  Colchicum, 
all  efficient  preparations  requiring  small  doses,  these  additions  to  our  pharmacy 
might  have  been  spared,  unless  some  peculiar  advantage  could  have  been  gained 
from  them.  They  are,  however,  well  made,  and  no  doubt  concentrate  the  virtues 
of  colchicum,  and  have  a  limited  use.  The  dose  is  from  two  to  eight  minims 
(012-0  5  C.a). 

EXTRACTUM  COLOCYNTHIDIS.  U.S.  Edraetof  (hlocynlK 

(fX-TBX(yT^  OOlr-^-Cf N'TH|-Dl8.) 
Bztnit  de  Coloauinto,  Fr,;  Koloqulnten-Eztrakt,  0. 

*'  Golocynth,  aried  and  fVeed  irom  the  seeds,  one  hundred partz  [or  sixteen  ounces 
av.] ;  Diluted  Alcohol,  a  mfficient  quantity.  Reduce  the  Colocynth  to  a  coarse  pow- 
der by  grinding  or  bruising,  macerate  it  in  two  hundred  and  fifty  parti  [or  forty- 
one  fluidonnces]  of  Dilut^  Alcohol  for  four  days,  with  occasional  stirring;  then 
express  strongly,  and  strain  through  flannel.  Pack  the  residue,  previously  broken 
up  with  the  hands,  flrmly  in  a  cylindrical  percolator,  cover  it  with  the  strainer,  and 
gradually  pour  Diluted  Alcohol  upon  it  until  the  tincture  and  expressed  liquid, 
mixed  together,  weigh ^v«  hundred  parts  [or  measure  five  pints].  Having  recovered 
from  the  mixture  three  hundred  parts  [or  three  and  a  half  pints]  of  Alcohol  by 
distillation,  evaporate  the  residue  to  dryness,  liy  means  of  a  water-bath.  Lastly, 
reduce  the  dry  mass  to  powder.  Extract  of  Golocynth  should  be  kept  in  well- 
stopped  bottles."  U.  S. 

Colocynth  should  be  deprived  of  its  seeds,  as  directed  by  the  U.  S.  PharmacopoBia, 
before  being  submitted  to  the  action  of  the  menstruum.  Dr.  Duncan  found  half  a 
pound  of  colocynth  to  contain  2770  grains  of  seeds,  which,  boiled  by  themselves, 
yielded  almost  nothing  to  water.  Dr.  Squibb  found  selected  fruits  to  yield  fVom 
25-8  to  34  per  cent,  of  medullary  part;  and  this,  when  well  exhausted  by  diluted 
alcohol,  to  yield  60*7  to  60*8  per  cent  of  dry  extract ;  while  fVom  the  whole  IVuit, 
induding  pulp  and  seeds,  firom  15*69  to  20*6  per  cent,  was  obtained,  according  to 
the  degree  of  dryness.  (A.  J,  P.,  1857,  p.  98.)  Boiling  water  extracts  so  much 
pectio  acid  and  mucilage  from  colocynth,  that  the  decoction  or  hot  infusion  gelati- 
nises on  cooling;  and  the  extract  made  by  means  of  it  is  loaded  with  inert  matter, 
and,  besides,  is  apt  to  become  mouldy,  or  so  tough  and  hard  as  to  resist  trituration 
and  formation  into  pills.  Hence  the  London  College,  following  in  this  respect  the 
French  Codex,  directed,  in  the  last  edition  of  its  jPharmacopceia,  maceration  with 
cold  wat« ;  but  diluted  alcohol  has  been  found  to  be  a  much  better  menstruum,  and 
has  been  adopted  in  the  U.  S.  process;  while  in  the  British  Pharmacopooia  the 
simple  extract  has  been  discarded  altogether.  The  chief,  if  not  exclusive,  use  of 
the  alcoholic  extract  Is  in  the  preparation  of  the  compound  extract 

This  preparation  should  never  be  substituted  by  an  extract  prepared  with  a  more 
aqueous  menstruum,  because  water  extracts  a  large  quantity  of  mucilaginous  and 
inert  matter.  Commercial  extract  of  colocynth  may  be  often  found  in  the  market 
made  with  an  aqueous  menstruum. 

Of.  Prep.  Extraotum  Golocynthidis  Gompoeitum. 
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EXTRACTUM  OOLOCYNTHIDIS  OOMPOSITUM.    17.  &,  Br. 

Compound  JExtract  of  Coloeynih* 

(fX-TBXCfTUM  COL-^-OtNTHl-DtS  CJQM-POg'l-TtJM.) 

Extrait  de  Coloopinte  oompos^,  Fr.;  Zasammengesetstefl  Koloquinten-Extrakt,  O. 

'*  Eztraot  of  Colooyntn,  mxteen  parU  [or  eight  ounces  ay.] ;  Aloes,  fifty  parti 
[or  twenty-five  oanoes  av.] ;  Cardamom,  in  l^o.  60  powder,  nix  partt  [or  three 
ounces  ay.];  Resin  of  Scammonj,  in  fine  powder, yburfeen  parts  [or  scTen  ounces 
av.] ;  Soap,  dried  and  in  coarse  powder,  fourteen  parts  [or  seven  ounces  av.] ;  Al- 
cohol, ten  parts  [or  six  fiuidounces].  Heat  the  Aloes,  on  a  water-bath,  until  it  is 
completely  melted;  then  add  the  Alcohol,  and,  having  stirred  the  mixture  thor- 
oughly, strain  it  through  a  fine  sieve,  which  has  just  been  dipped  into  boiling  water. 
To  the  strained  mixture,  contained  in  a  suitable  vessel,  add  the  Soap,  Extract  of 
Golo<^nth,  and  Resin  of  Scammony,  and  heat  the  mixture  at  a  temperature  not  ex-, 
ceeding  120^  0.  (248^  F.),  until  it  is  perfectly  homogeneous,  and  a  thread  take* 
from  the  mass  becomes  brittle  when  cool.  Then  withdraw  the  heat,  thoroughly 
incorporate  the  Cardamom  with  the  mixture,  and  cover  the  vessel  until  the  oontentt 
are  cold.  Finally,  reduce  the  product  to  a  fine  powder.  Compound  Extract  of 
Colocynth  should  be  kept  in  well-stopped  bottles."   U,  S. 

"  Take  of  Colocynth  Pulp  six  ounces;  Extract  of  Socotrine  Aloes  twdve  ounces; 
Resin  of  Scammony/bur  ounces;  Curd  Soap,  in  powder,  three  ounces;  Cardamom 
Seeds,  in  the  finest  powder,  one  ounce;  Proof  Spirit  one  gaUon  [Imperial  measurel 
Macerate  the  Colocynth  in  the  Spirit  for  four  days ;  press  out  the  tincture,  and  distu 
off  the  Spirit ;  then  add  the  Aloes,  Scanunonyy  and  Soap,  and  evaporate  by  a  water- 
bath  until  the  extract  is  of  a  suitable  consistence  for  forming  pills,  adding  the  Carda- 
moms towards  the  end  of  the  process."  Br.  The  ounce  employed  in  this  process  is 
the  avoirdupois. 

The  U.  S.  formula  of  1870  differed  from  that  of  1850,  in  taking  the  extract  of 
colocynth  already  prepared,  instead  of  directing  its  preparation  from  the  colocynth, 
and  in  substituting  resin  of  soammony  for  the  scammony  itself.  This  provision 
insures  uniformity  of  result  so  &r  as  the  colocynth  is  concerned ;  whereas  by  the 
old  formula  this  was  impossible,  owing  to  the  variable  quality  of  the  colocynth  em- 
ployed, unless  an  unusual  amount  of  care  was  taken  in  its  selection.  The  second 
change  contributes  to  the  same  result  of  uniformity ;  because  the  resin  of  scammony 
is  very  nearly  of  equable  strength,  while  scammony  is  notoriously  otherwise ;  and  it 
has  the  additional  advantage  of  yielding  a  stronger  extract,  as  the  resin  is  much  more 
energetic  in  an  equal  dose  than  the  crude  drug  as  ordinarily  found  in  the  market 
The  object  of  the  soap  in  this  formula  is  to  improve  the  consistence  of  the  mass, 
which,  when  hardened  by  time,  it  renders  more  soluble  in  the  liquors  of  the  stomadi. 
It  may  possibly  also  serve  the  purpose  of  qualifying  the  action  of  the  aloes.  In  the 
U.  S.  process  the  extract  is  in  the  form  of  powder,  which  is  very  convenient  for 
admixture  with  other  substances ;  while,  if  given  uncombined,  it  may  be  readily 
made  into  pills  by  suitable  additions.  The  alternative  of  using  the  soammony  or  its 
resin,  in  the  first  British  formula,  which  appeared  to  us  very  objectionable,  has  been 
abandoned  in  the  present  edition,  and  the  resin  only  directed.  It  was  objected  to 
the  U.  S.  compound  extract  of  1860,  that  it  is  apt  to  gripe  in  conseqaenoe  of  de- 
ficiency in  the  proportion  of  the  aromatic  ingredient,  and  the  addition  of  some  an>» 
matic  oil,  as  oil  of  cloves,  was  recommended ;  but  this  was  romedied  in  the  revisiOB 
of  1870  by  increasing  the  proportion  of  cardamom.  The  plan  of  having  the  powders 
simply  mixed  is  liable  to  the  objection,  that  the  mixture  is  not  apt  to  be  so  thorooghly 
effected  as  to  obtain  a  uniform  result ;  and  hence  the  present  Pharmaoi^XBia  adopted 
Dr.  Squibb's  su^estion,  to  melt  together  all  the  ingredients  unpowdered,  ezoefit  the 
cardamom,  add  a  little  alcohol,  and,  when  the  mixturo  is  thoroughly  made,  to  stir  in 
the  powdered  aromatic,  and  finallv  to  reduce  the  whole  to  a  fine  powdw.  The  aotiva 
principle  of  the  cardamom  (the  volatile  oil)  is  thus  not  dinipated,  but  absorbed  by  the 
other  ingredients,  and  one  of  the  objections  to  the  British  process  is  avoided-— «.€.,  the 
necessity  for  directing  cardamom  in  *'  the  finest"  powder,— the  previous  desieoation 
of  the  cardamom,  a  requbite  if  a  fine  powder  is  aesirod,  being  very  wastefal  of  th« 
volatile  oil 
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Thia  extract  is  an  eDeigetio  and  safe  cathartic,  possessing  the  activity  of  its  three 
purgative  ingredients,  with  comparatively  little  of  the  drastic  character  of  the  ccrfo- 
eynth  and  soammony.  It  may  be  still  ftuther  and  advantageously  modified  by  com- 
bination with  rhubarb,  jaUp,  calomel,  eta,  with  one  or  more  of  which  it  is  often 
united  in  prescription.  In  such  combination  it  is  much  employed  whenever  an  ac- 
tive cathartic  is  desirable,  particularly  in  the  commencement  of  fevers  and  febrile 
complaints,  in  congestion  of  the  liver  ov  portal  system,  and  in  obstinate  constipation. 
In  small  doses  it  is  an  excellent  laxative  in  that  state  of  habitual  eoetiveness,  de» 
pending  on  a  want  of  the  due  irritability  of  the  bowels,  which  often  occurs  in  old 
people.  The  dose  is  from  five  to  thirty  grains  (0*3^-1*95  6m.),  according  to  the 
effect  to  be  produced,  «nd  the  susceptibility  of  the  bowels.  A  very  eligible  combi- 
nation is  the  compound  cathartic  pill  of  the  U.  S.  Pharmacopoeia.  We  are  informed 
that  much  of  the  extract  sold  in  this  country  is  made  with  inferior  scammony  and 
aloes,  and  an  insufficient  proportion  of  colocynth,  so  that  it  is  comparatively  inert 
Compound  extract  of  colocynth  should  be  looked  on  with  suspicion  when  cheap,  and 
the  pharmacist  should  always  prepare  it  for  himself. 

OjffF.  Prep,  Pilulse  Catharticse  Gompositsd. 

EXTRACTUM  CONII.  Br.    Extraet  of  Hemlock. 

(fX-TBlCTyM  oq.n!'L) 
Extnwjt  of  Hemlook ;  Sztrait  de  Cl^nJf,  Fr.;  Sohierlings-Extnikt,  0. 

Owing  to  the  great  variability  m  the  quality  of  this  extract,  it  was  very  properly 
abandoned  in  the  last  revision  m  the  U.  S.  Pharmacopoeia  in  favor  of  the  abstract 
cr  an  alcoholic  extract  of  conium  fruit  (See  next  article.) 

The  directions  of  the  British  Pharmacopoeia  for  this  extract  are  precisely  the 
flame  as  those  for  the  extract  of  aconite,  the  ft^h  leaves  and  young  branches  of 
coninm  being  used. 

The  most  important  point  in  the  preparation  of  this  extract  is  to  evaporate  the 
juioe  without  an  undue  degree  of  heat.  At  a  temperature  of  100^  C.  (212^  F.), 
or  upwards,  its  active  principle  undergoes  rapid  decomposition,  being  converted  into 
resinous  matter  and  ammonia.  This  is  dete^^  by  the  operator  by  the  ammoniacal 
odor  mixed  with  that  which  is  peculiar  to  the  plant  The  juice  always  to  a  certain 
extent  nndergoes  this  decomposition  when  evaporated  over  a  fire,  and  is  not  exempt 
ftom  it  even  when  the  heat  is  regulated  by  a  water-bath.  Hence  the  propriety  of 
the  directions  in  the  British  Pharmacopoeia.  An  excdlent  plan  in  the  evaporation 
is  to  eonduct  it  first  in  a  vacuum,  and  afterwards  in  shallow  vessels  with  a  current 
of  air  at  common  temperatures.  By  the  direction  to  heat  the  juice  to  the  boiling 
pointy  or  93-3^  C.  (200^  F.)  (j8r.),  and  then  to  filter,  whereby  the  inert  albumen 
18  eoagolated,  and,  with  the  equally  inert  chlorophyll  and  vegetable  fibre,  is  sepa- 
rated from  the  liauid  before  evaporation,  the  extract  is  procured  in  a  more  concen- 
trated state,  and,  oesides,  deprived  of  substances  which  might  fevor  its  decomposi- 
tion. Long-continued  exposure  to  the  air  is  productive  of  the  same  result  as  too 
mncb  heat,  so  that  old  extracts  are  frequently  destitute  of  activity.  (Jowm,  de 
Pharm.,  xxii.  416.)  No  one  of  the  extracts  is  more  variable  in  its  qualities  than 
this.  The  season  at  which  the  herb  is  collected,  the  place  and  circumstances  of  its 
growth,  the  method  of  preparing  the  extract,  are  all  points  of  importance,  and  are 
all  too  frequently  neglected.  (See  Oonii  Folia.)  In  this  country  the  process  has 
often  been  carelessly  conducted ;  and  large  Quantities  of  an  extract,  prepared  by 
boiling  the  plant  in  water  and  evaporating  the  decoction,  have  been  sold  as  the 
genuine  drug.  The  apothecary  should  always  prepare  the  extract  himself,  or  pro- 
enre  it  ftt>m  persons  in  whom  he  can  have  confidence.  That  imported  from  London 
has  oaually  been  consldeied  the  best ;  but  the  new  offional  Ahitraet  made  from  the 
frnit  or  seed  is  greatly  to  be  preferred.  It  is  not  improbable  that,  as  suggested  by 
•IVofeoBor  PhKster,  the  addition  of  a  portion  of  acetic  add  to  the  juice,  before 
evapoiation,  might  tend  to  fix  the  conine,  and  enable  it  better  to  resist  the  influence 
of  heat^  than  in  its  native  combination.  The  activitv  of  any  specimen  of  the  ex- 
tract may  be  in  some  measure  judged  of  by  rubbing  it  with  potassa,  which,  disen- 
gaging the  conine  and  rendering  it  volatile,  j^ves  rise  to  the  peenUar  mouse-like 
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odor  of  that  principle.  If  no  odor  be  evolved  under  tbeee  drcamstanoes,  the  extrut 
may  be  deemed  inert 

The  extract  of  hemlock  prepared  without  separatiing  the  chlorophjD  has  a  iresh 
olive  or  green  color.  It  should  have  a  strong  narcotic,  somewhat  fetid  odor,  and  a 
bitterish  saline  taste.  According  to  Brande,  from  three  to  five  pounds  are  obtained 
from  one  cwt  of  the  leaves.  M.  Redus  got  rather  more  than  an  ounce  irom  sixteen 
ounces.  Of  the  medical  properties  and  application  of  this  extract,  we  have  spoken 
under  the  head  of  Ck>nium.  The  dose  is  two  grains  (0-13  QmX  two,  tluree,  or  four 
times  a  day,  to  be  gradually  increased  till  evidences  of  its  acUon  upon  the  Bfltem 
are  afforded.     It  may  be  administered  in  pill  or  solution. 

Off.  Prep.  Br.  Puula  Conii  Composita. 

EXTRACTUM  CONII  ALOOHOLICUM.  U.  8.    AhohoKe  Edrad 

of  Ckmium. 

(fX-TBXC'TyM  C^Ni'i  XL-C^H6L'l-CtJM.) 

Alooholio  Extntot  of  Hemlook;  Extrait  aloooliqae  de  Cigafe*,  Fr.;  SpiritaSsM  Bohiarlingt-Bx- 
trakt,  0. 

'*Conium  (Fruit),  in  No.  40  powder,  one  hundred  parU  [or  sixteen  ounces  av.]; 
Diluted  Hydrochloric  Add,  three  parU  [or  three  fluidraohms] ;  Glycerin,  Dilutel 
Alcohol,  each,  a  sufficient  quantity.  Moisten  the  powder  with  thirty part»  [four  and 
a  half  fluidounces]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  pereola- 
tor ;  then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  b^ns  to  drop  from  the  percolator,  dose  the  lower  on* 
fice,  and,  having  closely  covered  the  percolator,  macerate  fbr  fisrty-dgfat  bonm. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  ikrm 
hundred  parts  [three  pints]  of  tincture  are  obtained,  or  until  the  Conium  is  ex- 
hausted. Reserve  the  first  ninety  parts  [or  fourteen  fluidounces]  of  the  percolate, 
add  the  Diluted  Hydrochloric  Acid  to  the  remainder,  and  evaporate  it  at  a  temper- 
ature not  exceeding  50^  0.  (122^  F.),  to  ten  parts  [or  one  and  a  half  fluidounces]; 
mix  this  with  the  reserved  portion,  in  a  porcelain  capsule,  and  evaporate  at  or  below 
the  before-mentioned  temperature,  to  a  pilular  consistence.  Lastly,  weigh  the  Ex- 
tract, and  thoroughly  incorporate  with  it,  while  still  waring  five  per  cenL  of  Olye^ 
rin."   U.S. 

This  preparation  is  not  identical  with  the  preparation  formerly  officinal  under  the 
above  title,  the  very  important  change  of  substitutii^  the  fruit  for  the  leaves  hav- 
ing been  made.  As  the  preparation  has  thus  been  made  considerably  stronger,  it  is 
our  opinion  that  the  word  *'  Fructus*'  should  have  been  inserted  in  the  title  to  dnw 
attention  to  thb  fact.  In  the  event  of  acddent,  the  Committee  of  Revision  migfat 
properly  be  severely  censured.  The  change  itself  is  undoubtedly  a  good  one,  and 
the  improvement  was  needed ;  if  carefully  made,  the  extract  is  now  reliable.  The 
addition  of  hydrochloric  acid  is  an  important  one,  as  the  volatile  alkabid  is  there- 
by rendered  more  stable  by  being  in  combination.  The  dose  to  begin  with  is  one> 
half  to  one  grain  (0*03-0*065  Gm.),  to  be  increased  if  necessary. 

EXTRACTUM  OONII  FLUIDUM.  U.S.    Fluid Edraid oj  Qm«im. 

(fX-TSlCTVIf  09-Ki'i  FLtT'I-ntJM.) 

Sztraotum  Conli  Trftotas  Flaidnm,  U.  S.  1870;  Fluid  Eztraet  of  Coniam  S«ed;  Extnit 
liqnide  de  Fruit  de  CignS,  Fr.;  Flttasiges  Sohierlingsfraoht-Bztrakt,  O. 

'^  Conium  (Fruit),  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  iv.]; 
Diluted  Hydrochloric  Acid,  three  grammes  [or  one  and  a  half  fluidounces] ;  Diluted 
Alcohol,  a  wffuAenJt  quantity,  To  make  one  hundred  culne  centimeters  [or  three  j^ts]. 
Moisten  the  powder  with  thirty  grammes  [or  fifteen  and  a  half  fluidounces]  of  Db 
luted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Di- 
luted Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  lic|nid 
b^ns  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cofiwed 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  peroomion  to  proceed, 
gradually  adding  Diluted  Alcohol,  until  the  Cionium  is  exhausted.  Reserve  the  fint 
ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  pereolatOi  and,  bavipg 
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added  the  Diluted  Hydrochloric  Add  to  the  remainder,  evaporate  it,  at  a  tempera- 
ture Dot  ezoeediog  50^  G.  (122^  F.),  to  a  soft  extract ;  disBolve  ihis  in  the  reserved 
portioii,  and  add  enough  IHlated  Alcohol  to  make  the  Fluid  Extract  meamire  one 
hundred  eMe  ceniimeten  [or  three  pints]."   IL  S. 

The  flnid  extract  of  oonium  of  the  U.  8.  Pharmacopoeia  of  1860  was  prepared 
horn  the  leaves,  and  was,  therefore,  of  necessity  a  very  uncertain,  if  not  for  the  most 
part  inert,  preparation.  The  alkaknd  conine  is  contained  in  very  unequal  proportions 
in  the  iresh  leaves,  and  is  so  very  volatile  and  destructible  that  in  the  dried  leaves 
it  may  be  altogether  wandng.  Dr.  Wm.  Manlius  Smith  (^A,  J,  P.,  xl.  459),  as  the 
result  of  an  elaborate  investigation,  found  that  the  immature  fruits  of  conium  are 
not  only  richer  in  the  alkaloids  than  are  the  leaves,  but  are  less  variable  in  the  pro- 
portion they  contain,  and  have  the  conine  in  them  in  such  form  that  drying  does  not 
diBsipate  it  The  snpmority  of  the  fluid  extract  of  conium  seed  over  the  same  prep- 
aratioD  of  the  leaves  was  shown  by  Dr.  Smith,  and  has  been  since  abundantly  con- 
firmed by  experience.  The  revisers  of  the  Pharmacopoeia  of  1870  acted  very  wisely 
in  abandoning  the  old  for  the  new  preparation.  The  reservation<)f  the  first  tincture 
is  important,  because  it  probably  contains  all  or  nearly  all  of  the  active  principle,  so 
that  Uttle  or  none  of  this  is  lost  during  the  evaporation.  In  the  present  formula,  a 
still  greater  improvement  was  made  by  abandonmg  glycerin  as  a  portion  of  the  offi- 
cinal menstruum.  The  present  fluid  extract  is  a  brownish  green  dark  liquid  having 
the  mouse-urine  odor  and  emitting  a  still  stronger  conium  smell  on  the  addition  of 
potassa ;  any  sample  which  fails  to  do  this  should  be  rejected  as  wanting  in  the  al- 
kaloid. Dr.  Smith  found  sixteen  minims  (1  C.c.)  of  a  fluid  extract  of  the  seed 
prepared  by  Dr.  Squibb  to  produce  violent  symptoms.  Dr.  L.  Wheeler,  however, 
took  thirty  minims  (1*9  Co.)  without  experiencing  any  result  (^Boston  Med.  and 
Surg.  Jaum.^  June,  1870.)  Dangerous  results  have  followed  from  the  adminis- 
tniion  of  much  smaller  doses,  and  it  would  seem  hardly  safe  to  commence  with  a 
dose  of  more  than  five  minims  (0*3  0.c.),  to  be  increased  until  a  feeling  of  general 
weakness  or  some  other  maniftst  efieot  is  produced. 

EXTRACTUM  00RNU8  PLUIDUM.  U.  8.  Fluid  Extradof  OorrmB. 

(?X-TBXc'TyM  cOb'NVS  FLt'J-DtJM.) 

Eztrootnm  Cornils  Florid»  Flnidnm,  U,  S.  1870 ;  Fluid  Extract  of  Dogwood;  Eztnlt  liqoida 
de  ComoBiller  k  gnunda  Flenn,  Fr,;  Flttssigw  Kornelrinden-Eztnkt,  0, 

**  Comus,  in  Na  60  powder,  one  hundred ^ammei  [or  fifly  ounces  av.] ;  Glycerin, 
twenty  grammes  [or  seven  and  a  half  fluidounces] ;  Diluted  Alcohol,  a  tufficient 
quantiiy,  To  make  one  hundred  cubic  centimeten  [or  three  pints].  Mix  the  Oly- 
oerin  with  eight^f  grammei  [or  forty-one  fluidounces]  of  Diluted  Ak»hol.  Moisten 
the  powder  with  thirty  grammes  [or  fifteen  fluidounces]  of  the  mixture,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it  When  uie  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  afterward,  Diluted  Alcohol,  until  the 
Comus  is  exhausted.  Keserve  the  first  eighty-five  cubic  centimeters  [or  forty^  fluid* 
omioes]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,  S. 

This  preparation  was  improved  at  the  late  revision  by  greaUy  reducing  the  pro- 
portion of  glycerin  in  the  menstruum ;  the  fluid  extract,  without  doubt,  represents 
whatever  virtues  the  crude  drug  may  contain,  but  it  was  scaroely  worth  introduction 
into  the  Pharmacopoeia.     The  dose  is  half  a  fluidrachm  (1*9  C.c). 

EXTRACTUM  CUBEBJE  FLUIDUM.  U.  S.  Fluid  Edrad  of  OabA.^ 

(fX-TBlCTyil  oi-BflLS  FLt'l-nOM.) 
Bxtnit  Uqnide  do  Cobibe,  Fr,;  Flttssiges  Cnbeben-Bxtrakt,  O. 

**  Cubeb,  in  No.  60  powder,  (me  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol, 
40 
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a  iufficierU  qwmtUy^  To  make  tme  hundred  cubic  centimeters  [or  three  pinte]. 
Mobten  the  powder  with  twenty-Jive  grammes  [or  fourteen  and  a  half  flaidouDceBl 
of  Aloohol,  and  pack  it  firmly  in  a  oylindrical  percolator ;  then  add  enough  Aloohfll 
to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liouid  begins  to 
drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  oloselj  coyerod  die 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Cubeb  is  exhausted.  Keserve  the  first  nme^ 
cuhie  centimeters  [forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  re- 
mainder to  a  soil  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  ^ic  centimeters  [or  three 
pints]."   U.S. 

Notwithstanding  the  fact  that  the  oleoresin  of  cubeb  thoroughly  represents  in  a 
concentrated  liquid  form  all  of  the  virtue  of  this  drug,  the  alcoholic  fluid  extnct 
is  a  useful  preparation ;  it  permits  the  administration  of  cubeb  in  aqueous  or  h  jdro- 
alcoholic  mixt::res  where  the  oleoresin  would  not  be  admissible  except  in  emulsion. 
It  is  a  dark  olive,  translucent  fluid,  wWh  the  sensible  properties  of  Uie  drug.  It 
may  be  given  in  doses  of  from  ten  to  forty  minims  (0*6--2*5  &o.). 

EXTRACTUM  CYPRIPEDII  FLUIDUM.  U.S.    IMd Extraet  of 

Oypripedhm. 

fX-TRXC'TyM  QtP-B(-P£'D|.I  FL0'|.DttM.) 
Eztrait  liquide  do  CypriDdde  Jaane,  Fr.f  FlfiBsiges  G«lbfmuenMhiih-Eztimkt,  G., 

'*  Cypripedium,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol  a  sufficient  quantity ,  To  make  one  hundred  culne  centimetert  [or  three 
pints].  Moisten  the  powder  with  thvrty'five  grammes  [or  twenty  fluidounoes]  of 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  AJoohd  to 
saturate  the  powder  and  leave  the  stratum  above  it  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  doeely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Cypripedium  is  exhausted.  Reserve  the  first 
eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or 
three  pints]."  U.S. 

This  is  one  of  the  new  officinal  fluid  extracts ;  it  well  represents  the  drag, 
although  its  use  is  at  present  very  limited.  It  is  very  dark  reddish  brown  in  color. 
and  may  be  given  in  doses  of  fifteen  minims  (0*9  Co.). 

EXTRACTUM  DIGITALIS,  U.S.    Extract  of  DigitaUe. 

(¥x-trXc'tvm  dT^-i-ta'lTs.) 

Eztrait  aloooliqae  de  Diffitale,  Fr.;  Finzerhut-Extrakt,  O. 

'*  Digitalis,  recently  dried  and  in  No.  60  powder,  one  hundred  parts  [or  sixteen 
ounces  av.] ;  Alcohol,  tu)o  hundred  parts  [or  two  and  a  quarter  pints] ;  Water,  one 
hundred  parts  [or  one  pint]  ;  Glycerin,  Diluted  Alcohol,  each,  a  sufficient  quantity. 
Mix  the  Alcohol  and  Water,  and,  having  moistened  the  powder  with  forty  parts 
[or  six  fiuidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  aUow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  then,  Diluted  Alcohol,  until  three  hundred  parte  [or  three  pints]  of  tinetnrs 
are  obtained,  or  the  Di^talis  is  exhausted.  By  means  of  a  water-bath,  distil  olF 
the  alcohol  from  the  tincture,  and,  having  placed  the  residue  in  a  poroelaio  o^muIoi 
evaporate  it  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh  the  Extraoti 
and  thoroughly  incorporate  with  it,  while  still  warm,  five  per  cent,  of  Grlycerin.**  US. 

This  was  a  new  officinal  of  the  U.  S.  Pharmacopoeia  of  1860,  though  less  needed 
than  many  others ;  because  the  dose  of  digitalis  itself  is  small,  and  nothing  is  gained 
on  the  point  of  equability  of  strength,  as  the  really  active  part  of  digitalis 
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stitates  but  a  small  proportioD  even  of  the  extract,  and  migbt  be  altogether  wanting 
without  observably  affecting  the  bulk.  The  same  caution  is  used,  in  preparing  this 
extract,  against  the  injurious  effects  of  heat  as  in  the  instance  of  the  extract  of 
oonium.  The  extract  now  officinal  does  not  differ  essentially  from  that  of  U.  S.  P. 
1870,  with  this  exception,  that  instead  of  percolating  first  with  alcohol  and  then  with 
diluted  alcohol,  a  menstruum  of  two  parts  alcohol  and  one  part  water  is  now  used, 
finishing  with  diluted  alcohol.  The  alcoholic  extract  of  digitalis  contains  all  the 
virtues  and  may  be  used  for  all  the  purposes  of  the  powdered  leaves.  According 
to  Messrs.  Yielguth  and  Nentwich,  the  amount  of  alcoholic  extract  obtained  from 
dried  digitalis  by  cold  displacement  is  27'1  per  cent.  (See  A,  J.  P.,  May,  1859,  p. 
237.)  The  dose,  therefore,  of  this  extract  to  begin  with  should  not  exceed  one* 
fourth  of  a  grain  (-016  Gm.). 

EXTEACrrUM  DIGITALIS  FLUIDUM.  U.  8.    Fluid  Extract  of 

DigUalia. 

(fX-TSXC'TVM  dIQ-I-TA'lIS  FLC'|.DtM.) 
Bztratt  1i<|aide  de  Digitale,  Fr.;  Flitosim  Fingerhat-Extrakt,  0, 

*'  Digitalis,  recentlv  dried  and  in  No.  60  powder,  om  hundred  grammes  [or  fifty 
ounces  av.] ;  Alcohol,  Water,  each,  a  mfficieni  quantity^  To  make  one  hundred  cubic 
centimeters  [or  three  pints].  Mix  three  parts  [or  three  and  a  half  pints]  of  Alco- 
hol with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with 
thirty 'Jive  grammes  [or  twenty  fluidounces]  o^  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
elose  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum, 
until  the  Digitalis  is  exhausted.  Reserve  the  first  eighty-Jive  cubic  centimeters  [or 
for^  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soil  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints].*'  IL  S. 

Glycerin  was  abandoned  at  the  last  revision,  and  there  certainly  was  no  necessity 
for  its  use.  The  present  highly  spirituous  menstruum  is  well  suited  to  the  dru<?, 
although  it  could  be  made  more  aqueous  without  detriment,  and  without  danger  of 
precipitation.  This  fluid  extract  is  dark,  greenish  black  in  color,  and  represents  the 
drug  thoroughly.     The  dose  is  one  to  two  minims  (0*06-0*12  G.c). 

EXTRACTUM  DULCAM ARiE  FLUIDUM.  U.  8.    Fluid  Extract 

of  DuUxivwra. 

p[-TRXCTyM  DOL-C^MA'BA  FL^'l-Dt^H.) 

Extrftit  llqaide  de  Doace-Amftre,  Fr.;  FlOssiges  BittenUn-Extrakt,  0. 

«<  Dulcamara,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Di- 
luted Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  forty  grammes  [twenty  fluidounces]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Diluted 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  Diluted  Alcohol,  until  the  Dulcamara  is  exhausted.  Re- 
serve the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
aud  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred 
cubic  centimeters  [or  three  pints]."  U.  S. 

The  present  formula  differs  from  that  of  U.  8.  P.  1870  in  the  absence  of  glycerin. 
Thifl  fluid  extract  is  a  rather  thick,  dark  brown  liquid.  The  dose  is  from  thirty 
minims  to  a  fluidrachm  (1*9-3*75  G.c),  three  or  four  times  a  day,  gradually  in* 
eieased  if  neoessaiy. 
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EXTRACTUM  ERGOTS.   U.S.    Extradof  ErgoL 

(fX-TBlOTVM   pt-OOTiE.) 
ErgOtlniim,  Br,;  Ergotin ;  Extrait  de  Seigle  ergots,  Fr,;  Matterkorneztrakt,  (7. 

"  Purified  extract  of  Ergot,  oommonly  called  BrgotiD,  £rgotine|  or  BoijeiD*s 
Ergotine."  Br. 

^^  Fluid  Extract  of  Ergot,  Jive  hundred  parts  [or  sixteen  ounces  av.],  To  make 
one  hundred  parts  [or  three  ounces  and  eighty-eight  grains  av.].  Evaporate  Um 
Fluid  Extract  of  Ergot  in  a  porcelain  capsule,  by  means  of  a  water-bath,  at  a  tem- 
perature not  exceeding  60^  0.  (122^  F.),  constantly  stirring,  until  it  is  redaeed  to 
one  hundred  parts  [or  three  ounces  and  eighty-eight  grains  ay.]."   U.  S. 

"  Take  of  Liquid  Extract  of  Ergot,  Rectified  Spirit,  of  each,  /our  flmdcumees. 
Evaporate  the  Fluid  Extract  by  a  water-bath  to  a  syrupy  consbtenoe,  and  wbeo  ooM 
mix  with  the  spirit  Let  it  stand  for  half  an  hour,  then  filter,  and  evaporate  the 
filtered  liquid  to  the  consistence  of  a  soft  extract."  Br. 

This  is  a  new  officinal  and  a  valuable  addition  to  the  list  of  extracts.  It  originated 
with  Dr.  E.  R.  Squibb,  who,  becoming  dissatisfied  with  the  so-called  ergotina  of  the 
market,  devised  this  simple  process.  (Proc.  A.  P.  A,,  1873,  p.  644.)  The  present 
preparation  leaves  little  to  be  desired.  The  original  formula  made  an  extract 
slightly  weaker;  it  was  one-sixth  of  the  weight  of  the  fluid  extract,  instead  of  one- 
fifth,  as  it  is  now  in  the  officinal  formula ;  the  acid  present  in  the  fluid  extract  was 
acetic,  instead  of  hydrochloric  as  at  present :  these  changes  are,  however,  trifling. 
The  British  preparation  is  modelled  upon  the  process  of  Bonjean*8  for  ergotine,  and 
being  made  from  liquid  extract  of  ergot,  a  process  of  purification  is  neoessaiy,  doe 
to  the  fact  that  the  aqueous  menstruum  of  the  liquid  extract  takes  up  albnmea,  gam, 
and  inert  constituents  from  the  ergot,  and  these  must  be  precipitated  by  alcohol 
The  U.  S.  menstruum,  being  almost  of  the  strength  of  diluted  alcohol,  rejects  a  haget 
quantity  of  the  inert  substances,  and  hence  precipitation  with  alcohol  as  directed  by 
the  Britbh  Pharmacopoeia  is  unnecessary.  This  is  much  the  best  preparation  of 
ergot,  being  the  only  one  that  should  be  used  hypodermically,  and  much  less  i^t  to 
cause  nausea  when  given  by  the  mouth.  For  method  of  hypodermic  use,  see  Efyota, 
It  is  also  well  adapted  for  suppositories,  and  has  been  applied  topically  to  the  oi 
uteri,  the  desired  dose  being  put  on  a  dossil  of  absorbent  cotton.  Internally  it  is 
best  given  in  gelatin  capsules  ;  although  it  may  be  made  into  pills,  they  soon  flatten 
and  lose  their  shape,  unless  combined  with  some  inert  powder.  The  dose  is  one-fiJVh 
that  of  the  fluid  extract  or  drug — i.e.,  five  grains  to  half  a  drachm  (0*33-1*9  Gm.). 

Off.  Prep.  Br.  Injectio  Ergotini  Hypodermica. 

EXTRACTUM  ERGOTiE  FLUIDUM.  U.S.  Fluid  Extract  of  EayoL 

(fX-TUXC'Tyif  ¥R-Q0'TiB  FLt'l-DtM.) 

Eztraetum  Ergots  Liqnidum,  Br,;  Liquid  Eztraet  of  Ergot;  Extrait  liqnide  de  Sdgk 
ergots,  Fr,;  Flttssiges  Mntterkorneztrakt,  G, 

**  Ergot,  recently  ground  and  in  No.  60  powder,  one  hundred  grammes  [or  fi% 
ounces  av.]  ;  Diluted  Hydrochloric  Acid,  six  grammes  [or  three  flnidounoes]  ;  Al- 
cohol, Water,  each,  a  sufficient  quantity,  To  make  one  hundred  eMe  centimeters 
[or  three  pints].  Mix  three  parts  [or  two  and  a  half  pints]  of  Alcohd  with  /omr 
parts  [or  two  and  three-quarter  pints]  of  Water,  and,  having  moistened  the  powder 
with  thirty  grammes  [or  fifteen  and  a  half  fluidounces]  of  the  mixture,  paek  it 
firmly  in  a  cylindri<»d  percolator  ;  then  add  enough  of  ttie  menstruum  to  satuimte 
the  powder  and  leave  a  stratum  above  it  When  the  liouid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percoLUor, 
macerate  for  forty-eight  hours.  Then  allow  the  perookdon  to  proceed,  gradually 
adding  menstruum,  until  the  Ergot  is  exhausted.  Reserve  the  first  e^h^')ive  cMc 
centimeters  [or  forty  fluidounces]  of  the  percolate,  and,  having  added  the  Diluted 
Hydrochloric  Acid  to  the  remainder,  evaporate  to  a  soft  extract ;  dimolve  this  in  the 
}  eserved  porti6n,  and  add  enough  menstruum  to  make  the  Fluid  Extract  meamre 
one  hundred  cubic  centimeters  ^r  three  pints]."    U.  S. 

<'  Take  of  Ergot,  crushed,  one  pound  [av.] ;  Distilled  Water  six  pints  [Imp. 
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meas.] ;  Boctified  Spirit  six  Jluidounces  [Imp.  meas.].  Digest  the  Ergot  in  four 
pints  of  the  Water  for  twelve  hours.  Draw  off  the  infuaioD  and  repeat  the  digea- 
cioa  with  the  remainder  of  the  water.  Press  out,  strain,  and  evaporate  the  liquors 
bj  the  heat  of  a  water-bath  to  eleven  flmdounces ;  when  cold,  add  tne  Spirit.  Allow 
it  to  stand  for  an  hour  to  ooagukte,  then  filter.  The  product  should  measure  six- 
teen fioidounoes.*'  Br. 

This  fluid  extract  was  first  suggested  by  Mr.  Jos.  Laidley,  of  Richmond,  Ya. ; 
but  the  process  has  since  been  much  modified.  The  improvement  first  suggested 
by  Prof.  Procter,  of  adding  an  acid  to  the  menstruum  to  fix  the  alkaloids,  and  the 
selection  of  the  proper  menstruum,  placed  this  important  preparation  at  once  on  a 
permanent  footing ;  and  his  original  formula,  published  in  1857,  and  iHade  officinal 
in  1860,  is  now  practically  adopted  in  1880,  notwithstanding  the  numerous  changes 
of  views  concerning  the  active  constituents  of  ergot  Practical  experience  has  shown 
that  it  is  not  only  a  reliable,  but,  if  carefully  made,  a  permanent  preparation.  The  use 
of  ^ycerin  in  the  menstruum  is  of  no  benefit  whatever,  and  it  would  render  the  fluid 
extract  unfit  for  use  as  a  basis  for  the  extract  now  officinal ;  as  an  addition,  diluted 
hjdroohlorio  probably  answers  as  well  as  acetic  acid  for  fixing  alkaloids,  although, 
if  Dragendorff 's  researches  were  thoroughly  accepted,  there  would  seem  to  be  no 
need  of  it,  as  the  alkaloids  are  not  now  believed  to  be  the  active  principles.  (See  Ik- 
^oicL)  Diluted  alcohol  dissolves  all  the  active  matter  of  eraot,  leaving  its  oil  behind, 
and  the  tincture  first  obtained,  holding  most  of  the  active  principles,  is  reserved 
without  concentration.  In  the  British  process  the  prolonged  digestion  and  evapo- 
ration must  act  disadvantageously  upon  principles  which  are  known  to  be  very  easily 
affected  by  heat  and  exposure. 

The  U.  S.  fiuid  extract  of  ergot  is  a  dear,  very  dark  reddish  brown  liquid,  having 
the  taate  of  ergot,  but  without  its  fishy  odor,  owing  to  the  fixation  of  the  trimethy- 
lamine,  upon  which  that  odor  depends.  On  the  addition,  however,  of  solution  of 
potassa,  the  odor  is  strongly  developed,  and  the  alkaloid  escapes  so  largely  that,  if 
hydrochloric  acid  be  held  near  it,  a  cloud  of  trimethylamine  chloride  will  be  perceived. 
rhis  may  be  considered  as  a  good  test  of  the  efficiency  of  the  preparation ;  for,  though 
die  Yirtues  of  ergot  do  not  depend  on  its  volatile  alkaloid,  yet,  if  this  be  retained  in 
the  fiuid  extract,  there  can  be  little  doubt  that  the  other  more  fixed  principles  will 
be  retained  also.  The  preparation  is  an  active  one,  but  in  large  doses  more  apt  to 
sicken  the  stomach  than  is  the  simple  extract  The  dose  is  from  half  a  fluidrachm 
to  half  a  flnidounce  (1-9  to  15  C.c). 

Off.  Prep,  Extractum  Ergotse. 

EXTRACTUM  ERYTHROXYLI  FLUIDUiVf,  U.8.yBr.    Fluid 
Exfraat  of  Eryihroxylon.     [Flvdd  Exbrad  of  Cboa.] 

(¥x-tb1Ctvm  fin-T-THB5X'T-LI  TLt'l-DCH.) 

Sxtraotam  Comb  Uqnidam,  Br.s  Liqaid  Sxtrsoi  of  Cooa;  Extrait  liqoide  de  Coca,  Fr,; 
Fianipa  Cooabmtter-Bxtrakt,  G. 

'^  Krythroxylon,  in  No.  40  powder,  one  hundred  grammet  [or  fifty  ounces  ay.] ; 
ranted  Alcohol,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Moisten  the  powder  with  forty-Jwe  grammes  [or  twenty-three  and  a 
half  fluidounces]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Erythroxy- 
lon  IB  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [oi  thirty-eight  fluid- 
ounoes]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."   U,  S. 

"  Take  of  Coca,  in  No.  40  powder,  twenty  ounces  [av.] ;  Proof  Spirit  a  sufficient^. 
Mix  the  Coca  with  two  pints  [Imp.  meas.]  of  the  spirit,  and  macerate  in  a  dosed 
vessel  for  forty-eight  hours ;  then  transfer  to  a  percolator,  and  when  the  fluid  ceases 
to  pass,  continue  Uie  percolation  with  more  of  the  spirit  until  the  Coca  is  exhausted. 
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Reserve  the  Sret  fifteen  fluidouDces  [Imp.  meas.]  of  the  percolate,  and  evaportte 
the  remainder  by  a  water-bath  to  the  oonsiBtence  of  a  soft  extract ;  dissolTe  thb  ia 
the  reserved  portion,  and  make  np  the  voiome  to  twenty  fluidouneeB  [Imp.  meas.] 
by  the  addition  of  more  spirit"  Br. 

This  new  officinal  fluid  extract  is  one  of  the  most  nsefbl  of  the  prepantions  of 
coca.  It  is  of  a  dark  greenish  brown  color,  of  an  agreeable  tea-like  taste,  but  with 
little  odor.    The  dose  is  from  twenty  minims  to  a  flnidrachm  (1-25-^*75  Cc.). 

EXTRACTUM  EUCALYPTI  FLUIDUM.  U.  8.    FMi  EOract  of 
"  Dacalyptus. 

(fX-TSXCTVM  Et^^-LTP*rl  TLt'l-Dt^M— ya-kf-Up'tt.) 
Eztrait  liqaide  d'Buoalyptiu,  Fr.;  Fliissiges  Euoalyptus-Extrakt,  O. 

"Eucalyptus,  in  No.  40  powder,  one  hundred  gramme9  [or  fifty  oanoes  viS\\ 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  thne 
pints].  Moisten  the  powder  with  thirty-five  grammes  [or  twenty  fluidonnoes]  of 
Alcohol,  and  pack  it  firmly  in  a  oylindriod  percolator ;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  Whoi  the  liquid  b^ns  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percola- 
tor, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  Alcohol  until  the  Eucalyptus  is  exhausted.  Reserve  the  first  eighty- 
five  cubic  centimeters  [or  forty  fiuidounces]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or 
three  pint*]."  U.S. 

This  is  another  of  the  new  fluid  extracts  admitted  to  the  Pharmaoopceia  at  the 
last  revision.  It  well  represents  the  drug,  and  is  of  a  dark  greenish  brown  color, 
having  the  peculiar  odor  and  taste  of  eucalyptus  very  strongly  developed,  but  for 
administration  is  much  inferior  to  the  volatile  oil.  The  dose  is  from  five  to  ten 
minims  (0-3-0'6  C.c). 

* 

EXTRACTUM  EUONYML  U.S.    Edract  of  Euonymus. 

Eztrait  de  Fiuain,  Fr.;  Spindelbaam-Eztrakt,  0, 

**  Euonymus,  in  No.  30  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Gly- 
cerin, Diluted  Alcohol,  each,  a  sufficient  quantity.  Moisten  the  powder  mth  forty 
parts  [or  six  fiuidounces]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  be^ns  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol, 
until  three  hundred  parts  [or  three  pints]  of  tincture  are  obtained,  or  the  Euonymus 
is  exhausted.  By  means  of  a  water-bath  distil  off  the  Alcohol  from  the  ttootore, 
and,  having  placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  Extract,  and  thoroughly  incorporate 
with  it,  while  still  wtam,  five  per  cent,  of  Glycerin."  tL  S. 

This  is  a  new  extract  introduced  in  the  U.  S.  P.  1880,  with  the  view  of  afTordiog 
to  practitioners  a  convenient  method  of  administering  wahoo.  The  doee  is  ftvim 
one  to  three  grains  (0-065-0-20  Gm.). 

EXTRACTUM  EUPATORII  FLUIDUM.  U.  8.    Fluid  Edraci  cjf 

Mipatorium. 

(¥X-TBlC'TVH  EU.P^.TO'BI-i  rLt'{.Dt^— yQ-p^^O'iv-T.) 
Extnit  Ilquide  d'Eupatoire,  Fr.;  Flttssiges  DarohiraohMner  Wasserhanf-Eztimkt,  G, 

"  EupatoriUm,  in  No.  40  powder,  <me  hundred  grammes  [or  fifty  ounces  ST.] ; 
Diluted  Alcohol,  a  sufficient  quantity ,  To  make  one  hundred  cubic  centimeters  [or 
three  pints].     Moisten  the  powder  with  forty  grammes  [or  twenty  fiuidounoes]  of 


PAST  I.  Edraetum  Otbeam  AbxJioKcum.  631 

Dilated  AlooHol,  and  paek  it  firmly  in  a  oyiiodrioal  peroolator ;  then  add  edough 
Dilated  Alcohol  to  satarate  the  powder  and  leave  a  stratum  above  it  When  the 
liquid  b^ins  to  drop  from  the  peroolator,  dose  the  lower  orifice,  and,  having  closely 
covered  the  peroolator,  macerate  for  forty-eight  hours.  Then  allow  the  peroolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Eupatorium  is  exhausted. 
Beaerve  the  first  eijfhiy  cubic  eentimeteri  [or  thirty-eight  fluidounces]  of  the  perco- 
late, and  evaporate  the  remainder  to  a  b^  extract ;  dissolve  this  in  Uie  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one 
hundred  cMc  centimetcn  [or  three  pints]."   Ui  S. 

This  new  officinal  fluid  extract  will  have  bat  a  limited  use,  although  it  well  repre- 
sents the  drug,  since  boneset  is  chiefly  employed  in  domestic  medicine.  It  is  of  a 
dark  greenish  brown  color,  and  the  dose  may  be  stated  as  fK)m  twenty  minims  to  a 
flttidraohm  (1*25-3*75  C.c). 

EXTRACTUM  FILICI8  LIQUIDUM.  Br.    liquid  Extract  of 

Mode  Fern. 

(^X-TRACTVM  TIL'I-cIs  L!Q'U?-DtJM— llk'wfrHlttin.) 

This,  being  properly  an  oleoredin,  will  be  considered  under  the  head  of  the  Oleo- 
retuutj  to  which  the  reader  is  referred.     See  Oieore$iaa  Aipidu^  page  1027. 

EXTRACTUM  FRANGUL^  FLUIDUM.  C7.  a    Fluid  Ectract  of 

Frangula. 

(fX-TBlcyTVM  FBlN'o6-LJS  FLtT'l-DOM.) 
Bztrmit  liqiddo  de  Bonrdaine,  /V./  Flttifigei  Fanlbaamrindo-Eztmkt,  O. 

**  Frangma,  in  No.  40  powder,  one  kiendred  grammee  [or  fifty  ounces  av.]  ;  Alco- 
hol, Water,  each,  a  wfficient  quaniityy  To  make  one  hundred  cubic  cenHmetere  [or 
Uuree  pints].  Mix  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  with  two  parte 
[or  foor  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty-five  grammee 
[or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  Uanid  begins  to  drop  firom  the  peroolator,  close  the  lower 
orifice,  and,  having  oloeeily  covered  the  peroolator,  macerate  for  forty-eight  hours. 
Then  allow  the  peroolation  to  proceed,  gradually  adding  menstruum,  until  the  Fran* 
gala  is  exhausted.  Reserve  the  first  eighty  cubic  centimetere  [or  thirty-eight  fluid- 
ounoes]  of  the  percolate,  and  evi4K>rate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measare  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  another  new  fluid  extract  which  has  been  quite  largely  used  in  this  country 
daring  the  last  ten  years.  It  is  intended  to  be  a  laxative,  but  it  is  frequently 
disappointing,  as  the  drug  is  rarely  to  be  obtained  of  uniform  good  quality.  The 
flaid  extract  is  of  a  dark  reddish  brown  color.    The  dose  is  ten  to  twenty  minims. 

EXTRACTUM  QELSEMII  ALCOHOLICUM.  Br.  Alcoholio 

Extract  of  Gdeemium, 

^  Take  of  Gkliiemium,  in  No.  60  powder,  one  pound  [av.] ;  Rectified  Spirit, 
Distilled  Water,  of  each,  a  euffidency.  Mix  the  Gdsemium  with  two  pints  [Imp. 
meas.]  of  the  Spirit,  and  macerate  in  a  dosed  vessel  for  forty-eight  hours ;  then 
transfer  to  a  percolator,  and  when  the  fluid  ceases  to  pass,  continue  the  peroolation 
with  water  until  two  pints  [Imp.  meas.]  of  liquor  have  been  collected.  Evaporate 
the  percolated  liquor  by  a  water-bath  until  the  extract  has  acquired  a  suitable  con- 
sistenoe.'*  Br. 

This  is  an  excellent  preparation  of  gelsemium,  enabling  the  practitioner  to  ^ve 
the  drag  in  small  quantities  in  pilular  form.  The  dose  given  by  the  British  Phar- 
macopoeia is  one-half  to  two  grains  (0*033-0*13  Gm.) ;  the  smaller  quantity  should 
be  given  as  the  commencing  dose,  and  its  effects  very  carefully  watched.  (See 
OeUemiym,^ 
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EXTRACTUM  GELSEMII  FLUIDUM.  U.  8.    Fluid  EOrad  </ 

GebemiuM. 

Eztnit  Hqoide  de  Jasmine  jaune,  Fr,;  FlUssim  Gelber  Jasmin-Sztrakty  0, 

"  G-dsemiam,  in  No.  60  powder,  one  hundred  gramme*  [or  fifty  oanoes  ay.] ; 
Alcohol,  a  tufficieni  quantify^  To  make  one  hwndred  cubic  centimeter*  [or  tfane 
pints].  Moisten  the  powder  with  thirty  grammes  [or  seyenteen  flaidoancea]  of 
Aloohol,  and  padc  it  firmly  in  a  cylindri^  percolator ;  then  add  enough  Aloohd  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  b^ns  to  drqp 
from  the  percolator,  dose  the  lower  orifice,  and,  having  dosely  covered  the  percolator, 
macerate  for  fortr-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  add- 
ing Alcohol,  until  the  Qelsemium  is  exhausted.  Beserve  the  first  ninety  cwfnc  cetUi- 
meters  [or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to 
a  soil  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints].**    Ui  & 

This  is  identical  with  the  fluid  extract  formerly  officinal,  which  has  proved  veiy 
useful.  It  is  of  a  dark  reddish  brown  color.  The  dose  is  from  two  to  three  minims 
(0-12-0'18  Co.). 

EXTRACTUM  GENTIANS.  U.  8.,  Br.    Extract  of  Ocntian. 

(fX-TRXCTyM  9fiN-T{-A'NJE— J«n-ah^iie.) 
Extrait  de  Oentiane,  Fr,;  Enzian- Extrakt,  6, 

"  Gentian,  in  No.  20  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Water, 
a  sufficient  quantity.  Moisten  the  powder  with  forty  parts  [or  six  fluidounces]  of 
Water,  and  let  it  macerate  for  twenty-four  hours ;  then  pack  it  in  a  oonical  percola- 
tor, and  gradually  pour  Water  upon  it  until  the  infusion  passes  but  slightly  imbued 
with  the  properties  of  the  Gentian.  Reduce  the  liquid  to  three-fourdia  of  its 
weight  by  boiling,  and  strain ;  then,  by  means  of  a  water-bath,  evqrarate  to  a  pilular 
consistence.**  U.  8. 

"  Take  of  Gkntian  Root,  sliced,  one  pound  [avoir.]  ;  Boiling  Distilled  Water  one 
gallon  [Imp.  measure].  Infuse  the  Gentian  in  the  Water  for  two  hours,  boil  for 
fifteen  minutes ;  pour  off,  press,  and  strain.  Then  evaporate  the  liquor  by  a  water- 
bath  until  the  extract  is  of  a  suitable  oonsistence  for  forming  pills.*  Br. 

The  n.  S.  plan  of  percolation  with  cold  water  is  admirably  adapted  to  the  extno- 
tion  of  the  active  matter  of  gentian,  and  even  the  British  method  of  maoeratioD 
with  hot  water  is  much  better  than  the  old  plan  of  decoction.  By  the  use  of 
cold  water,  starch  and  pectic  acid  are  left  behind,  while  any  albumen  that  may  be 
taken  up  is  disposed  or  by  the  subsequent  boiling  and  straining. 

The  extract, however,  may  be  advantageously  made  by  macerating  the  root  in  two 
parts  of  water  for  thirty-six  hours,  then  expressing  in  a  powerfbl  press,  again  mae«- 
ating  with  additional  water,  and  in  like  manner  expressing,  and  evaporating  the  united 
expressed  liquors.  MM.  Guibourt  and  Cadet  de  Vaux  obtuned  by  maceration  in 
cold  water  an  extract  not  only  greater  in  amount,  but  more  transparent,  more  bitter, 
and  possessing  more  of  the  color  and  smell  of  the  root  than  that  prqwred  by  de- 
coction. Guibourt  attributes  this  result  to  the  circumstance  that,  as  gentian  con- 
tains little  if  anv  starch,  it  yields  nothing  to  boiling  which  it  will  not  also  yield  to 
cold  water ;  while  decoction  fiivors  the  combination  of  a  portion  of  the  oaloriDg 
matter  with  the  lignin.  But  this  opinion  requires  modification,  now  that  it  b  nn« 
derstood  that  gentian  contains  pectic  acid,  which  water  will  extract  when  boiling 
hot,  but  not  when  cold.  Gentian,  according  to  Brando,  yields  half  ita  weight  of 
extract  by  decoction. 

As  ordinarilv  procured,  the  extract  of  gentian  has  an  agreeable  odor,  is  ven*  bitter, 
and  of  a  dark  brown  color  approaching  to  black,  shining,  and  tenacious,  it  is  fre- 
quently used  as  a  tonic,  in  the  form  of  pill,  either  alone  or  in  connection  with  me- 
tallic preparations;  but  the  practice  of  some  pharmacists  of  using  it  indiscriminately 
as  a  pill  excipient  is  very  wrong  and  deserving  of  severe  censure.  The  dose  ia  from 
five  to  ten  grains  (0-33-0-65  Gm.). 
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EXTRACTUM  GENTIAN.E  FLUIDUM.  U.S.    Fluid  Ectrad  of 

GfenUan. 

BsLtnil  liqside  de  QeBtisn^,  Fr,;  FlttasigM  Easian-Eztrskt,  Q, 

*'  Gkntiao,  in  No.  30  powder,  otie  hundred  gramme9  [or  fifly  ounces  av.] ;  Dilated 
Aloohol,  a  t^ficMfnt  quantity,  To  make  one  hundred  cubic  cenHmetera  [or  three 
pints].  Moisten  the  powder  with  thirty-five  yrammee  [or  eighteen  floidounoes]  of 
Diluted  Aloohol,  and  pack  it  firmly  in  a  oylmdrical  peroolator;  then  add  enough 
Diluted  Aloohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the 
Mquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
oevered  ^  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Aloohol,  until  the  Gentian  is  exhausted.  Be- 
serve  the  first  eighty  cubic  oeiUimetere  [or  thirty-dght  fluidounces]  of  the  percolate. 
By  means  of  a  water-bath,  distil  off  the  Aloohol  firom  the  remainder  and  evaporate 
tike  residue  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
DButed  Alcohol  to  make  the  Fluid  Bxtraot  measure  one  hundred  cubic  ceiUimetere 
[or  Uiree  pints].'*  U.  & 

Thb  is  a  transluoent,  reddish  brown  fluid,  with  the  smell  and  taste  (^  the  root  It 
may  be  questionable  whether  it  was  needed,  though  it  has  the  advantage  that  we 
may  obtain  from  it  the  tonic  effects  of  the  drug  with  less  alcohol  than  in  an  equiv- 
alent quantity  of  the  tincture;  and  phanuaceutioally  it  affords  a  convenient  method 
of  giving  to  mixtures  the  tonic  properties  of  gentian  when  required.  The  dose  is 
from  ten  to  thirty  minims  (0*6-1*9  C.C.). 

BXTRAOTUM  GERANII  FLUIDUM.  U.  S.    FJmd  ExircLot  qf 

Geramum,. 

Bxtnit  de  Bee  de  Qrae  teehet^,  #V./  FlUanget  Fleekeastorehaohnabel-Bxtrakt,  (?. 

^  Geranium,  in  No.  30  powder,  one  hundred  yrammee  [or  fifty  ounces  av. J , 
Glycerin,  ten  grammee  [or  three  and  three-quarter  fluidounces]  ;  Diluted  Alcohol, 
a  euffieienJt  quantity,  To  make  one  hundred  cubic  centimetere  [or  three  pints].  Mix 
the  Glycerin  with  ninety  yrammei  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Aloohol,  and  having  moistened  the  powder  with  thirty-five  yrammee  [or  eighteen 
fluidoanoee]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percoUtor ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it 
When  the  liquid  begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty*eight  houm.  Then  allow 
^e  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum^ 
and  afterwajrd,  Diluted  Alcohol,  untU  the  Geranium  is  exhausted.  Beserve  the 
foBlt  seventy  efd>ic  centimeters  [or  thirty>four  fluidounces]  of  the  percdate,  and  evap- 
onte  the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
ceniimeters  [or  three  pints]."  IT.  S. 

The  quantity  of  glycerin  has  been  greatly  diminished  in  this  fluid  extract,  and 
the  process  is  now  unobjectionable.  It  is  a  dark  reddish  brown  liquid,  having  little 
edor  and  a  very  astringent  taste.  The  dose  is  from  thirty  minims  to  a  fluidiaohm 
(1-9-3-75  C.c). 

EXTRACrUM  GLYCYRRHIZ^.  U.  8.,  Br.  Edract  of  Olyoyrrhiza. 

[Fbetraot  of  Liquorice.'] 

(¥X-T»XC'TyM  GLtg-yil-RHi'ZiB-glto-Itwrl'«8.) 

"  The  commercial  extract  of  the  root  of  Glycyrrhiza  glabra.  Linn^.  (^Ndt,  Ord, 
Leguminosse,  Papilionacese.)"  U.  S. 

Snocus  LiquiriUiB,  P.  0,;  Lianorice,  Licorice ;  Extrait  de  R^gliBse,  Fr.;  Lakrii,  Lakrizensall, 
BSflsholnaft,  O.;  Sago  di  Liqninsla,  /(./  Regalisft  en  Bailee,  Sp, 

Liquorice  is  an  article  of  export  from  the  north  of  Spun,  particularly  Catalonia) 
wh«re  it  is  obtained  in  the  following  manner.  The  roots  of  the  G.  glabra,  having 
been  dug  up,  thoioughly  cleansed,  and  half  dried  by  exposure  to  the  air,  are  cut 
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into  small  pieces,  and  boiled  in  water  till  the  liquid  is  saturated.  The  decoction  is 
then  allowed  to  rest,  and,  after  the  dregs  have  subsided,  is  decanted,  and  evaporated 
to  the  proper  consistence.  The  extract,  thus  prepared,  is  formed  into  rolls  from  five 
to  six  inches  long  bj  an  inch  in  diameter,  which  are  dried  in  the  air,  and  wrapped 
in  laurel  leaves. 

The  British  PharmaoopcDia  gives  a  process  for  making  extract  of  liquorice.  (See 
Extractxtm  Olycyrrhiza  Purwn^  page  636.) 

"  In  flattened  cylindrical  roUs,  from  six  inches  to  six  and  three-quarter  iudifls 
(150  to  175  mm.)  long,  and  from  five-eighths  to  one  and  one-sixteenth  inch  (15 
to  30  mm.)  thick  ;  of  a  gloesy  black  color.  It  breaks  with  a  sharp,  conchoidalf 
shining  fracture,  and  has  a  very  sweet,  peculiar  taste.  Not  less  than  60  per  cent 
of  it  should  be  soluble  in  cold  water."  u.  S* 

Much  liquorice  is  prepared  in  Calabria,  according  to  H.  F^,  fit>m  the  0. 
echmata^  which  abounds  in  that  country.  The  process  is  essentially  the  same  as 
that  just  described,  but  conducted  with  greater  care ;  and  the  Italian  liquorice  is 
purer  and  more  valuable  than  the  Spanish.  It  is  in  cylinders,  generally  somewliafc 
smaller  than  the  Spanish,  and  usually  stamped  with  the  manufacturer's  brand.  Most 
of  the  extract  brought  to  this  country  comes  from  Messina  and  Catania  in  Siefly 
and  Naples,  frx)m  Seville  and  Saragossa  in  Spain,  and  from  Smyrna  in  Turkey. 
Perhaps  in  no  part  of  the  world  is  more  liquorice  consumed  than  in  this  coontiy, 
from  four  to  five  thousand  tons  having  been  imported  annually  before  the  war ;  but 
the  article  is  now  made  on  an  extensive  scale  in  this  country,  very  sucoeeslVilly, 
with  the  best  modern  appliances,  and  of  such  good  quality  as  to  have  almost  driven 
the  foreign  article  out  of  the  market.  The  principal  use  of  Extract  of  Liquorice 
is  in  the  manufacture  of  chewing  tobacco ;  that  in  the  form  of  rolk  as  sold  by  the 
druggists  being  a  comparatively  small  portion  of  the  whole  amount  consumed. 

Onide  lAmLoricey  Liquorice  Ptute,  or  Liquorice  McuSj  as  it  is  variously  termed, 
is  found  in  the  market  in  cases  ranging  from  two  hundred  and  fifty  to  four  hundred 
pounds,  of  a  hard  pilular  consistence  and,  as  its  name  implies,  in  a  mass,  which  has 
been  run  into  the  case  while  hot  and  then  allowed  to  cool. 

The  importation  of  liquorice  root  into  the  United  States  for  the  year  1887 
amounted  to  79,603,835  pounds,  and  was  valued  at  $1,670,041. 

Liauorice  is  usually  in  oylinchrical  rolls,  somewhat  flattened,  and  often  covered 
with  Day  leaves.  We  have  seen  it  in  the  London  market  in  lai^  cubical  masses. 
When  good,  it  is  very  black,  dry,  brittle,  breaking  with  a  shining  fraanre,  of  a  very 
sweet,  peculiar,  slightly  acrid  or  bitterish  taste,  and  almost  entirely  soluble,  when  pnre, 
in  boiling  water.  Neumann  obtained  460  parts  of  aqueous  extract  from  480  parts 
of  Spanish  liquorice.  It  is,  however,  considerably  less  soluble  in  cold  water.  It  Is 
often  impure  from  accidental  or  fraudulent  addition,  or  careless  preparation.  Starch, 
sand,  the  juice  of  prunes,  etc.,  are  sometimes  added ;  and  carbonaceous  matter,  and 
even  particles  of  copper,  are  found  in  it,  the  latter  arising  from  the  boilers  in  which 
the  decoction  is  evaporated.  Four  pounds  of  the  extract  have  yielded  two  dimehms 
and  a  half  of  metallic  copper.  (^F6e,)  In  different  commercial  spedmens  examined 
by  Chevallier,  he  found  from  9  to  50  per  cent,  of  insoluble  matter.  (Joum.  de  Pkaarm,^ 
XXX.  429.)  This  is  by  no  means,  however,  always  impurity.  In  the  preparation  of 
the  extract  by  decoction,  a  portion  of  matter  originally  insoluble,  or  rendered  so  by 
decoction,  is  taken  up,  and  is,  in  fact,  necessary  to  the  proper  constitution  of  the 
liquorice.  When  this  Lb  prepared  with  cold  water,  or  even  with  hot  water  by  sunple 
displacement,  the  extract  attraots«ioisture  from  the  air,  becomes  soft,  and  loees  the 
characteristic  britUeness  of  the  drug.  The  additional  substances  taken  up  in  decoc- 
tion serve  to  protect  the  extract  against  this  change.  M.  Delondre  has  obtained 
the  same  result  by  using  steam  as  the  solvent.  He  prepares  from  the  root  an  excel- 
lent liquorice,  having  all  the  requiBite  qualities  of  oobr,  taste,  and  permanence,  by 
passing  steam,  in  suitable  vessels,  through  the  coarse  powder  of  the  root.  The  vapor 
thoroughly  penetrates  the  powder,  and  is  drawn  off  as  it  condenses.  With  aboot 
500  lbs.  of  the  root,  this  treatment  is  continued  for  12  hours,  and  repeated  at  the 
end  of  5  days.  The  liquors  are  collected,  decanted,  clarified  with  about  4  lbs.  of 
gelatin^  and  quickly  evaporated.     After  being  put  into  the  farm  of  cylinden,  the 
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extract  is  kept  for  ten  days  in  a  drying  room,  at  a  temperatnre  of  77^.  (^Ibid,,  p. 
433.)  A  bitter  or  empyrenmatie  taate  ia  a  sign  of  inferior  quality  in  liquorice.  As 
ordinarily  found  in  commerce,  it  requires  to  be  purified.*  (See  £xtractum  Olycyr- 
rhixx  Parum;  also,  Ligvor  ExtracU  Olycyrrhizat^  Part  II.)* 

laquorioe  eontains  glycyrrbiain,  G^H,,0,,  a  glucoside,  partly  free  and  partly  in 
oombination  with  ammonia,  to  wbioh  combination  the  characteristic  sweet  taste  of 
liquorice  is  due.  The  glycyrrhizin  when  boiled  with  dilute  adds  decomposes  into 
gfycyrrhetiny  CigH,,0^,  and  a  fermentable  sugar. 

The  refintd  Uquorice,  found  in  commerce  in  small  cylindrical  pieces  not  thicker 
than  a  pipe  stem,  is  prepared  by  dissolving  the  impure  extract  in  water  without 
boiling,  stnuning  the  solution,  and  evaporating.  The  object  of  this  process  is  to 
separate  not  only  the  insoluble  impurities,  but  also  the  acrid  oleoresinous  substance, 
which  is  extracted  by  long  boiling  from  the  liquorice  root,  and  is  necessarily  mixed 
with  the  unrefined  extract  It  is  customary  to  add,  during  the  process,  a  portion 
of  sugar,  gum,  flour,  starch,  or  perhaps  glue.  These  additions,  or  something  equiva- 
lent, are  necessary  to  obviate  the  deliquescent  property  of  the  pure  liquorice.  Ac- 
cording to  M.  Delondre,  15  per  cent,  of  gum  is  the  proper  propoition,  when  this 
substance  is  used ;  Dr.  G^isler  has  found  sugar  of  milk  to  lessen  the  disposition  of 
the  extract  to  absorb  moisture ;  but  he  considers  the  best  addition,  on  the  whole, 
to  be  very  finely  powdered  liquorice  root,  which  should  be  used  in  the  proportion 
of  one  part  to  16  of  the  purified  extract,  (ii.  J,  P.,  xxviii.  225.)  The  preparation 
is  sometimes  attacked  by  small  worms,  probably  in  consequence  of  the  farinaceous 
additions.  Excellent  liquorice  is  prepared  in  some  parts  of  England,  from  the  root 
cultivated  in  that  country.  The  Ponte/ract  cakes  are  small  loienges  of  liquorice 
made  in  the  vicinity  of  Pomfret,  England. 

Xedieal  Properties  and  TTses.  Liquorice  is  a  useful  demulcent,  much  employed 
in  cough  mixtures,  and  frequently  added  to  infusions  or  decoctions,  in  order  to  cover 
the  taste  or  obtund  the  acrimony  of  the  principal  medicine.  A  piece  of  it  held  in 
the  mouth  and  allowed  blowly  to  dissolve,  is  often  found  to  allay  cough  by  sheathing 
the  irritated  membrane  of  the  fauces.  It  is  used  in  pharmacy  to  impart  consistence 
to  pills  and  troches,  and  to  modify  the  taste  of  other  medicines. 

Off.  Prep,  Pilulaa  Ferri  lodidi ;  Tinctura  Aloes ;  Trochisd  Gubebse ;  Trochisci 
Olyeyrrhizao  et  Opii. 

Off  Prep.  Br.  Gonfectio  Sennas;  Decoctum  Aloes  Compositum;  Tinctura 
Aloes ;  Trochisci  OpiL 

EXTE ACTUM  GLYCYRRHIZiE  FLUIDUM.  U.S.    Fluid 

Eaetrad  of  OlycyrrkizcL 

(fX-TSlG'TVM  GLfQ.TB.BHI'ZJE  VLt'l-Dt^.) 

Eztraetnm  OlyevrrhisaB  Uqaidam,  Br,;  Liquid  Extraot  of  LiquoriM;  Eztnit  liquid*  d^ 
B^liMe,  Fr,;  FlflMlgM  Siiaholi-flztmkt,  0, 

**  Glycyrrhiza,  in  No.  40  powder,  ofis  hundred  grammes  [or  fifty  ounces  av.]  ; 

•  The  foUowing  remits  of  an  examination  of  different  brands  of  liqnorioe  in  the  market  in  re- 
lation to  the  proportion  of  matters  solable  and  those  insoluble  in  oold  water  oontained  in  them 
rsspeetiTely,  oy  Mr.  L.  J.  Sohroeder,  is  published  in  the  A.  J.  P.  (1884,  p.  811).  Five  hundred 
grains  of  each  oommereial  eztnot  were  used. 


Brand. 

Bsiidae. 

Glycjnhliin. 

Weight. 

Percent. 

• 
Soluble. 

Insoluble. 

ToteL 

1.     A.    cK  8*MM.....«..n..a........«...... 

^  Koyai  -•  ••••  #...■..««..•«......... ..»•»» 

6.  OorigllAno.  •••m.m»»«...m...m..«* 

8.  &  C 

Grains. 
IflO 
174 
2S9 
274 
150 
138 
125 
130 

86 

84-8 

47-8 

54-8 

30 

264 

25 

28 

88 

30 
8 
6 
15 
10 
10 

••• 

8 

10 
6 

8 
15 

T 
11 

18 

• 

Qrelns. 
43 
40 
13 
9 
80 
17 
21 
13 

It  will  be  seen  that  the  Ameriokn  exoeeds  aU  the  other  brands  in  the  amoont  of  the  sweet  prin- 
eipla. 
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Water  of  Ammonia,  Dilated  Alcobol,  each,  a  tufficierU  quantity^  To  make  one  hmr 
dred  cubic  centiTneters  [or  three  pints].  Mix  three  parU  [or  three  floidouncee]  of 
Water  of  Ammonia  with  ninety^ieven  parU  [or  six  and  a  quarter  pints]  of  Dilated 
Alcohol,  and,  having  moutened  the  powder  with  tkirty»fioe  gramnet  [or  dghteen 
flaidoances]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  glass  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratam  above  it 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ortfioe^  and, 
having  closely  covered  the  percolator,  macerate  for  forty*eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Olycyrrhlia  is 
exhausted.  Reserve  the  first  deveiUy-fioe  cubic  centimeter$  [or  thirty-six  fluidounoes] 
of  the  percolate,  and,  having  added  three  yrammet  [or  one  and  a  half  flukioaoees] 
of  Water  of  Ammonia  to  the  remainder,  evaporate  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Eztnot 
measure  one  hundred  cubic  centimeter$  [or  three  pints]."  Ui  & 

'<  Take  of  Liquorice  Root,  in  No.  20  powder,  one  pound  [ay.] ;  Distilled  Water, 
/our  pints  [Imp.  meas.] ;  Rectified  Spirit,  a  wfficiency.  Macerate  the  liquorice  root 
with  two  pints  [Imp.  meas.]  of  the  water  for  twelve  hours,  strain  and  press ;  again 
nuuierate  the  pressed  marc  with  the  remainder  of  the  water  for  six  hours,  strain  and 
press.  Mix  the  strained  liquors,  heat  them  to  2 12^  F.  (100^  C),  and  strain  through 
flannel  \  then  evaporate  by  a  water-bath  until  it  has  acquired,  when  cold,  a  specific 
gravity  of  1*160;  add  to  this  one-sixth  of  its  volume  of  rectified  spirit;  let  the 
mixture  stand  for  twelve  hours,  and  filter."  £r. 

The  fluid  extract  of  U.  S.  Pharm.  1880  difiers  from  that  officinal  in  1870 
in  the  absence  of  glycerin  in  the  menstruum,  and  the  presence  of  water  of  ammonia. 
The  addition  of  the  ammonia  to  the  menstruum  was  suggested  by  Prof.  J.  P.  R«n^ 
ington.  (See  Proc.  A.  F,  J..,  1878,  p.  757.)  The  formula  for  the  liquid  extnct 
of  liquorice  of  the  British  Pharmacopceia  has  several  inconvenient  manipulative 
features  about  it,  such  as  the  repeated  macerations  and  expressions,  evaporating  to 
a  certain  specific  gravity,  etc.  This  preparation  is  now  very  hugely  used  as  an  adju* 
vant,  and  for  disguising  the  bitter  taste  of  quinine,  which  should  be  added  to  the 
preparation  of  liquorice  just  before  the  dose  is  taken.  It  is  a  veiy  convenient  A>rm 
for  using  liquorice,  the  objection  to  the  former  fluid  extracts  of  Uie  root  being  the 
slight  acridity  and  the  presence  of  too  much  alcohol.  The  ammonia  not  only  renders 
the  glycyrrhizin  soluble,  and  thus  materially  adds  to  the  power  and  sweetnen  of 
the  fluid  extract,  but  the  acridity  is  greatly  lessened  through  its  infloence.  It  is  a 
very  dark  reddish  brown  liquid,  having  the  well-known  sweet  taste  of  liquorice.  A 
syrup  of  liquorice  may  be  made  b^  adding  two  parts  of  fluid  extract  to  fburteen  of 
simple  syrup.  An  aromatic  elixir  of  liquorice  is  treated  of  under  Elixirs.  (See 
Part  II.) 

EXTRACTUM  GLYCYRRHIZ^  PURUM.  U.  8.   Pure  Edrad 

of  Olycyrrhm^ 

fiztntotiim  GW«7rrhis8B  Depnratum,  Suoous  Liqniriti»  Doparatns;  BztraitdeIUgUtMpiir,^r.; 
JUm«8  Lakriiy  u.' 

'^Glycyrrhisa,  in  No.  20  powder,  one  hundred  parts  [or  sixteen  ounces  av.]; 
Water  of  Ammonia,  fifteen  parts  [or  two  and  a  half  fluidounoes] ;  Distilled 
Water,  a  sufficient  cmantity.  Mix  the  Water  of  Ammonia  with  three  hundred  parts 
[or  three  pints]  of  Distilled  Water,  and,  having  moistened  the  powder  with  one 
hundred  parts  [or  one  pint]  of  the  menstruum,  let  it  macerate  for  twenty-four  hours. 
Then  pack  it  moderately  in  a  cylindrical  glass  percolator,  and  gradually  pour  upon 
it,  first,  the  remainder  of  the  menstruum,  and  then.  Distilled  Water,  until  the  ffly- 
cyrrbiza  is  exhausted.  Lastly,  by  means  of  a  water>bath,  evaporate  the  infusion  to 
a  pilular  consistence."   IL  S. 

The  British  directions  are  to  macerate  an  avoirdupois  pound  of  liquorice  n>ot| 
in  coarse  powder,  jfor  twelve  hours,  in  tux)  pints  of  distilled  water,  strain  and  pieas ; 
again  to  macerate  the  pressed  marc  with  distilled  water  for  six  hoars,  strain  and 
press;  then  to  mix  the  strained  liquors,  heat  to  212^  F.  (100^  0.),  strain  throngh 


PABT  I.  Extradum  OrindeHm  Fluidum.  637 

flannd ;  and  finany  evaporate,  by  means  of  a  water-batb,  to  a  proper  consistence  for 
forming  pills.  The  object  in  heating  the  infusion  to  212®  is  to  coagulate  the  albu- 
men, and  thus  exclude  it  from  the  extract. 

The  necessity  for  a  pure  extract  of  liquoriee  must  be  apparent  to  eveiy  pharma- 
dst ;  the  very  variable  quality  of  the  commercial  extract  has  frequently  led  to  dis- 
appointment ;  the  officinal  process  affords  a  preparation  which  is  unexceptionable, 
the  ammonia  rendering  the  glycyrrhizin  soluble,  yet  care  must  be  taken  in  its 
erapontion,  as  it  is  very  easily  injured  by  too  much  heat,  which  gives  it  an  em- 
pyreumatic  taste,  destroying  at  once  its  usefulness  as  an  agreeable  adjuvant. 

Of.  Frep.  Histura  GlyoyrrhiiaB  Gomposita. 

EXTBACTUM  GOSSYPII    RADICIS  FLUIDUM.    U.S.    Fluid 

Extract  of  (Mm  Boot. 
(fx-TBlCTyM  Gge-sf p'l-I  b^-dP cXs  ixO'^DOit.) 

Bxtnit  liqnide  d'^ooroe  de  Cotonnier,  Fr,;  FIttssiges  BaiimwollenwiirMil-Bxtnkt,  G, 
Ootton  Koot,  in  No.  30  powder,  one  hundred  grammeM  [or  fifty  ounces  av.1 1 
Glycerin,  rAtrfy-yios  grcanme$  [or  diirteen  and  a  half  fluidounces] ;  Alcohol,  a  tmjf^ 
deni  fuaniityf  To  make  one  hundred  cuhie  eeniimeten  [or  three  pints].  Mix  the 
Olyoerin  with  eixty-ftve  grwmmee  [or  thirty-^ight  fluidounces]  of  Alcohol,  and, 
having  mobtened  the  powder  with  fifty  grammee  [or  twenty-six  fluidounces]  of 
the  mixture,  pack  it  firmly  in  a  cylindrical  percolator,  and  pour  on  the  remainder 
of  the  menstnium.  When  the  liquid  b^ns  to  drop  from  the  percolator,  dose  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macemte  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  and,  when  the  liquid  in  the  perco* 
lator  has  disappeared  from  the  surface,  gradually  pour  on  Alcohol,  and  continue  the 
percolation  until  the  Cotton  Boot  is  exhausted.  Reserve  the  first  seventy  cubic 
eentimeten  [or  thirty-three  and  a  half  fiuidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  eentimeten 
[or  three  pints]."  K  S.  ^ 

This  is  one  of  the  fluid  extracts  which  is  improved  by  the  use  of  glycerin ;  the 
menstruum  here  selected,  it  is  believed,  will  prevent  the  eelatinisation,  which  has 
been  a  troublesome  objection  to  the  fluid  extract  of  the  rharmacopceia  of  1870. 
Prof.  J.  U.  Lloyd  prefers  a  menstruum  composed  of  ten  fluidounces  of  alcohol  and 
three  fluidounces  each  of  glycerin  and  water,  and  finishing  the  percolation  with  a 
mixture  composed  of  ten  fluidounces  of  alcohol  and  six  fluidounces  of  water.  It 
is  a  deep  reddish  liquid,  and  well  represents  the  root  The  dose  is  half  a  fluidraohm 
to  a  fluidraohm  (1*9-3*75  Co.). 

EXTRACTUM  GRINDELIiE  FLUIDUM.  U.  8.    Fluid  Eetrad  of 

Grindelia. 

(fX-TSXC'TVM  OBfN-DE'LI-iB  FLt'f-DOM.) 

"  Grindelia,  in  No.  30  powder,  one  hundred  grammes  [or  flfly  ounces  av.]  ;  Al- 
cohol, Water,  each,  a  sufficient  quantity^  To  make  onje  hundred  cubic  centimeters 
[or  three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol 
with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  thirty 
grommeM  [or  seventeen  and  a  half  fluidounces]  of  the  mixture,  pack  it  flrmly 
m  a  cylindrical  p^^lator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it  When  the  liquid  begins  to  drop  from  the  per- 
colator, dose  the  lower  orifice,  iind,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
menstruum,  until  the  Grindelia  is  exhausted.  Reserve  the  fint  eighty-five  cubie 
centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three 
pintej."   U.S. 

This  is  a  new  officinal  fluid  extract  which  well  represents  the  drug ;  owing  to  the 
large  quantity  of  resinous  matter  present  it  does  not  mix  well  with  aqueous  liquids. 
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It  is  a  dark  brown  liquid  baying  tbe  peculiar  odor  of  grindelia.    Tbe  dose  is  balf 
a  fluidracbm  to  a  fluidracbm  (1*9-3*75  C.a). 

EXTRACTUM  GUARANJE  FLUIDUM.  U.S.    Fluid  Extract  qf 

Ghiarana. 

"  Gnarana,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  ay.]  ;  Aloo- 
bol,  Water,  eacb,  a  mfficient  quantity^  To  make  one  hundred  cubic  centimeters  [or 
three  pints]-  Mix  three  parts  [or  tbree  pints  and  six  fluidounces]  of  Alcobol  with  one 
part  [or  one  pint]  of  Water,  and,  haying  moistened  the  powder  with  twenty  grammes 
[or  twelye  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  of  the  menstruum  to  saturate  tbe  powder  and  leave  a  stratum 
aboye  it.  When  tbe  liquid  b^ns  to  drop  from  the  percolator,  close  tbe  lower  ori- 
fice, and,  baying  closely  coyered  the  percolator,  macerate  for  forty>eight  bonis. 
Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  tbe 
Guarana  is  exhausted.  Reserve  tbe  first  eighty  cubic  centimeters  [or  thirty-eight 
fluidounces]  of  tbe  percolate.  By  means  of  a  water-bath,  distil  off  the  Alcohol  from 
the  remainder,  and  evaporate  tbe  residue  to  a  soil  extract ;  dissolve  this  in  tbe  re- 
served portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints].'*   IL  S, 

This  new  officinal  fluid  extract  is  of  doubtful  utility.  Tbe  powdered  drug  itself 
is  portable,  not  unpleasant  to  the  taste,  and  is  efficient  when  given  difiiised  in  water ; 
nothing  is  gained  by  making  it  into  a  fluid  extract  Tbe  fluid  extract  is  of  a  deep 
/eddish  brown  color.    Tbe  dose  is  one  to  two  fluidrachms  (3*75-7*5  Cc). 

EXTRACTUM  H^MATOXYLI.  UJ3.,  Br.   Etlract  qf  Hsematoxylon. 

[Extra/St  qf  Logwood^ 

(^-TBXC'TyM  HjE-MA-TOX'T-LI— h«-mf.(0kVlI-) 

Extraotnm  Ligni  Campechiani,  P,  0,;  Extrait  de  Bois  do  Camp^che,  Fr.;  Campeohebok-Ex- 
trakt,  0. 

**  Haematoxylon,  rasped,  one  hundred  parts  [or  sixteen  ounces  av.]  \  Water,  one 
thousand  parts  [or  ten  pints].  Macerate  the  Hsematoxylon  with  the  Water  for 
forty-eight  hours.  Then  boil  (avoiding  tbe  use  of  metallic  vessels)  until  one-half 
of  the  Water  has  evaporated ;  strain  the  decoction,  while  hot,  and  evaporate  to 
dryness."  U.S. 

"  Take  of  Logwood,  in  fine  chips,  one  pound  [avoirdupois]  ;  Boiling  Distilled 
Water  one  gallon  [Imperial  measure].  Infuse  the  Logwood  in  the  Water  for 
twenty-four  hours,  then  boil  down  to  one-balf|  strain,  and  evaporate  to  dryness  by  a 
water-bath,  stirring  with  a  wooden  spatula.     Iron  vessels  should  not  be  used.*'  Br. 

This  is  one  of  the  few  instances  in  which  decoction  in  the  preparation  of  extracts 
is  not  considered  objectionable.  Iron  vessels  should  not  be  employed  in  tbe  process, 
in  consequence  of  the  presence  of  tannic  acid.  Tbe  evaporation  should  be  carried 
so  far  that  the  extract  may  be  diy  and  brittle  when  cold.  About  20  lbs.  of  it  are 
obtained  from  one  cwt.  of  logwood.  {Brande.)  It  is  of  a  deep  ruby  color,  and  an 
astringent,  sweetish  taste,  and  has  all  the  medical  virtues  of  the  wood.  If  given 
in  pills,  these  should  be  recently  made,  as,  when  long  kept,  they  are  said  to  become 
so  hard  as  sometimes  to  pass  unchanged  through  tbe  bowels.  1^  extract,  however, 
is  best  administered  in  solution.  The  dose  is  from  ten  to  thirty  grains  (0*65-1-95 
6m.).  This  extract  is  said  to  be  prepared  largely  in  Yucatan  and  other  parts  of 
Mexico. 

EXTRACTUM  HAMAMELIDIS  FLUIDUM.  17.  S.   Fluid  Eetrcui 

qf  Hamamelis. 

'<  Hamamelis,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.J ; 
Alcohol,  Water,  each,  a  suffunent  quantity ^  To  make  one- hundred  cubic  oentifnelers 
[or  three  pints].   Mix  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  with  two  parts 
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[or  foar  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty  five  grammes 
[or  eighteen  fiuidounoes]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
tiien  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
ahove  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Hamamelis 
is  exhausted.  Beserve  the  first  eighty-five  cubic  centimeten  [or  forty  fiuidounoes] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soil  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centimeters  [or  three  pints]."  U,  S. 

This  is  a  new  officinal  fluid  extract,  which  well  represents  the  virtues  of  witch. 
hazeL    It  is  a  dark  reddish  brown  color;  the  dose  is  half  a  fiuidrachm  (1-9  C.c). 

EXTB ACTUM  HYDRASTIS  FLUIDUM.  U.  S.    Ftuid  Extradt  of 

Hydrastis. 

(fX-TRlCTyiC  Ht-DaXS'T^  TLtT'l-DttK.) 

Bztnat  liqaide  da  Hydrastis,  Fr,;  Flttisigoi  Hydrastis-Extrakt,  O. 

"  Hydrastis,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  A/- 
oohol,  Water,  each,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  three  narts  [or  three  pints  and  six  fiuidounoes]  of  Alcohol 
with  one  part  [or  one  pint]  or  Water,  and,  having  moistened  the  powder  with  thirty 
grammes  [or  seventeen  fiuidounoes]  of  the  mixture,  pack  it  firmly  in  a  cylindricid 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave 
ft  stratum  above  it.  When  the  liquid  b^ins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty -eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Hydrastis  is  exhausted.  Beserve  the  first  eighty  five  cubic  centimeters  [or  forty 
fiuidounoes]  of  the  peroolate.  By  means  of  a  water-bath,  distil  off  the  Alcohol 
from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centimeters  [or  three  pints]."  U,  S. 

This  preparation  does  not  differ  materially  from  that  officinal  in  1870.  The  small 
proportion  of  glycerin  directed  in  the  former  process  has  been  dropped ;  the  present 
menstruum  is  slightly  more  alooholia  The  fiuid  extract  thoroughly  represents  the 
drug,  is  of  a  deep  brownish  yellow  color,  and  the  dose  is  from  one  to  two  fiuid- 
draohms  (3-75-7'5  C.c). 

EXTRACTUM  HY08CYAMI.  Br.    Exbrad  of  Henbane. 

Extrait  do  JiiBqoiame,  Ft,;  Bilaenkrant-Eztrakt,  0. 

The  process  of  preparing  this  Extract  from  the  fresh  leaves  is  no  longer  offidnal 
in  TT.  S.  P.  (See  Ahoholic  Extract  of  Hyoscfamus.) 

In  the  British  Pharmaoopceia  this  extract  is  prepared  from  "  the  fresh  Leaves, 
flowering  Tops,  and  young  branches  of  Henbane"  in  the  same  manner  precisely  as 
Extract  of  Aconite.  (See  Extractum  Aconiti.') 

MM.  Solon  and  Soubeiran  have  shown  ihat  the  insoluble  matter  separated  from 
the  expressed  juice  of  henbane  by  filtering,  and  that  coagulated  by  heat,  are  nearly 
if  not  quite  inert ;  so  that  the  juice  may  be  usefully  clarified  before  evaporation.  (A. 
J.  P.J  viiL  228.)  The  retention  of  the  chlorophyll,  however,  asprovided  for  in  the 
British  formula,  is  thousht  to  be  advantageous.  This  kind  of  Extract  of  Henbane 
18  chiedfiy  derived  from  England.  Mr.  Brando  says  that  one  cwt.  of  the  fresh  herb 
affords  between  four  and  five  pounds.    H.  Beclus  obtained  one  part  from  sixteen. 

The  extract  is  of  a  dark  olive  color,  of  a  narcotic  rather  unpleasant  odor,  and  a 
bitterish,  nauseous,  slightly  saline  taste.  It  retains  its  softness  for  a  long  time,  but 
at  the  end  of  three  or  four  years  becomes  dry,  and  exhibits,  when  broken,  small 
erystab  of  nitrate  of  potassium  and  chloride  of  sodium.  {Reduz.)  Like  all  the  in- 
spissated juices,  it  is  of  variable  strength,  according  to  its  age,  the  care  used  in  its 
preparation,  and  the  character  of  the  leaves.  (See  JB^oscyamus,^ 
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Much  depends  on  the  choice  of  the  leaves ;  and  too  little  attention  is  paid  to  diia 
point.  In  reference  to  the  biennial  plant,  there  seems  to  be  no  donbt  that  the  leaves 
of  the  second  year  are  much  more  efficacious  than  those  of  the  first,  and  should, 
therefore,  always  be  selected.  It  is  stated  under  Hyoscyamus,  that  the  leaves 
should  be  gathered  soon  after  the  plant  has  flowered.  Mr.  Charles  Gracknell  gives 
more  particular  directions.  He  thinks  that  the  plant  is  in  a  fit  state  for  colleedon 
only  during  a  very  short  period,  namely,  when  the  flowers  at  the  top  are  blown,  but 
have  not  yet  b^un  to  fade,  and  the  seed-vessels  and  seeds  which  have  been  formed 
are  still  soft  and  juicy.  For  other  observations  on  the  preparation  of  this  extract^ 
see  a  paper  by  Mr.  Cracknell  in  A,  J.  P.  (zxiii.  245). 

An  important  contribution  to  our  knowledge,  as  to  the  proper  choice  of  the  prts 
of  this  plant  to  be  expressed,  has  been  made  by  Mr.  T.  B.  Groves,  of  England. 
Whatever  may  be  the  case  with  those  plants,  such  as  aconite,  the  roots  of  which 
are  active,  and  in  which  the  juice  containing  the  active  matter,  on  its  way  from  the 
leaves  to  the  root,  might  be  supposed  to  exist  in  the  young  stems,  this  does  not  ap- 
pear to  be  the  case  with  the  Hyoscyamus ;  and,  accordingly,  an  extract  obtained  by 
inspissating  the  juice  of  the  stems  was  found  altogether  inferior  to  another  obtained 
in  like  manner  from  the  leaves,  being  not  only  less  in  amount,  but  less  bitter  and 
odorous,  and  more  saline,  showing  that  it  contained  more  of  the  ordinary  salts  of 
the  plant,  and  less  of  its  active  matter.  (P.  J.  Tr.^  1862,  p.  376.) 

In  the  use  of  the  extract  it  is  advisable  to  begin  with  a  moderate  dose,  two  or  three 
grains  (0*13-0*20  6m.)  for  instance,  and  gradually  to  increase  the  quantity  tiU  some 
effect  is  experienced,  and  the  degree  of  efficiency  of  the  particular  parcel  employed 
is  ascertained.  It  is  usually  given  in  pill.  It  is  someUmes  used  externally  for  the 
same  purpose  as  extract  of  belladonna. 

Off.  Frep,  Br,  Pilula  Golocynthidis  et  Hyoscyami 

EXTR ACTUM  HYOSCYAMI  ALCOHOLICUM.  U.&    AlcohoOc 

Extract  of  Hyo8cyamu8. 

(|!X-TSlO'TyM  HY-g8<<}T'^-MI  Ili-O^H6L'f-C0lf.) 
Sztrait  alcooliqve  de  JnmnUme,  Fr»;  SpiritaSsM  Bilsenkrant-Bztrakt,  O. 

*^  Hyoscyamus,  recently  dried  and  m  No.  60  powder,  cne  hundred  partt  [or  six* 
teen  ounces  av.]  ;  Alcohol,  two  hundred  parts  [or  two  and  a  quarter  pints] ;  Water, 
one  hundred  parts  [or  one  pint]  ;  Diluted  Alcohol,  a  sufficient  quantity.  Mix  the 
Alcohol  and  Water,  and,  having  moistened  the  powder  with  forty  parts  [or  six 
fluidounoes]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  b^ns  to  drop  from  the  percolator,  dose  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstnium, 
and  then.  Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tinctaie 
are  obtained,  or  the  Hyoscyamus  is  exhausted.  lieserve  the  first  ninety  parts  [or 
fourteen  fluidounoes]  of  the  percolate,  evaporate  the  remainder,  at  a  tempentorB 
not  exceeding  50^  C.  (122^  F.),  to  ten  parts  [or  one  fluidounoe] ;  mix  this  witli 
the  reserved  portion,  and  evaporate,  at  or  below  the  before-mentioiied  i/emptntsarej 
to  a  pilular  consistence."   IT.  S. 

This  is  a  much  more  reliable  and  active  preparation  than  the  inspusated  juiee, 
or,  as  it  is  usually  termed,  English  extract.  It  is  of  a  dark  olive  color,  with  the  pecu- 
liar odor  of  hyoscyamus.    The  dose  is  from  one  to  two  grains  (0*06S-0*13  Gn.). 

£XTR ACTUM  HYOSCYAMI  FLUIDUM.  K&    FhMExiradt^ 

Hyoscyamus. 

(^X-TBlCtyM  Ht-^S-0?'^-Ml  FLffj-ntJlI.) 
Sxtrait  Hquide  de  Jtuqaiame,  Fr.;  FlUssiges  Bilsenkraai-Bxtnikt,  O. 

'*  Hyoscyamus,  in  No.  60  powder,  one  hundred  yrammes  [or  fifty  ouDoeB  av.J ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  cendmetsn 
[or  three  pints].    Mix  three  parts  [or  three  pints  and  six  fiuidounoes]  of  AkoheL 
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with  one  part  [or  ooe  pint]  of  water,  and,  having  moistened  the  powder  mth/ort^ 
^ammes  [or  twenty-three  fluidonnces]  of  the  mixture,  pack  it  firmly  in  a  oylindri^ 
cal  percolator;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  dose 
the  lower  cnrifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum  until 
the  Hyoscyamus  is  exhausted.  Reserve  the  first  ninety  cubic  cetUimeterg  [or 
forty  fiuidounoes]  of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50^  0.  (122^  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one  hundred 
evbic  cerUimeters  [or  three  pints]."  U.  S. 

This  fluid  extract  was  improved  in  the  last  revision  by  abandoning  the  glycerin 
directed  in  the  former  process.  It  is  of  a  very  dark  greenish  brown  color,  and^  is 
given  in  the  dose  of  nve  minims. (0*3  O.c)  to  commence  with.  For  the  medical 
properties,  see  Hyoscyamug, 

EXTRACTUM  IPECACUANHJE  FLUIDUM.  U.S.  Ituid  Extract 

of  Ipecac. 

Extrait  liqnide  d'Ip^oaoa»Dha,  Fr.;  Flliwiges  Ipeoaoua&ha-Bxtrakti  O. 

'*  Ipecac,  in  No.  80  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Alco^ 
holy  Water,  each,  a  sufficient  quantity^  To  make  one  hundred  culnc  centimeters  [or 
three  pints].  Moisten  the  powder  with  thirty-Jive  grammes  [or  twenty  fluidouDoes] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  until 
the  Ipecac  is  exhausted.  By  means  of  a  water-bath  distil  o£f  the  Alcohol  from  the 
tincture  until  the  residue  measures  ffty  cubic  cerUimeters  [or  one  and  a  half  pints], 
and  add  to  it  one  hundred  cubic  centim^ers  [or  three  pints]  of  Water.  Evaporate 
the  mixture  to  seventy -five  cubic  centimeters  [or  two  and  a  quarter  pinCs],  and,  when 
cool,  filter.  Wash  the  precipitate  upon  the  filter,  with  Water,  until  the  latter  passes 
through  tasteless,  evaporate  the  filtrate  and  washings  to  Ji/ly  cubic  centimeters  [or 
one  and  a  half  pints],  allow  to  cool,  and  add  enough  Alcohol  to  make  the  Fluid 
JBxtract  measure  one  hundred  cubic  centimeters  [or  three  pints]." 

It  is  probable  that  a  greater  improvement  will  be  noticed  in  this  than  in  any  of 
the  other  fluid  extracts;  indeed,  the  process  of  the  Pharmacopoeia  of  1870  was 
almost  inoperative ;  the  preparation  was  turbid  and  unfit  for  its  principal  use,  the 
making  of  syrup  of  ipecacuanha  (A,  J,  P,,  1873,  pp.  211,  481;  1876,  p.  337; 
JV.  R.J  1880,  p.  14),*  because  no  provision  was  made  for  the  separation  of  the  apo- 
thegmatic  substance  which  causes  the  turbidity.  The  present  formula  closely  resem- 
bles that  officinal  in  1860;  in  our  opinion,  it  would  have  been  better  to  have 
directed  the  mixture  to  stand  undisturbed  forty-eight  hours  before  filtering.  This 
would  have  allowed  sufficient  time  for  the  insoluble  apothegmatic  substances  to 
thoroughly  subside. 

An  interesting  paper  on  the  alkaloidal  strength  of  Ipecac  and  its  Fluid  Extract, 
by  H.  W.  Snow,  will  be  found  in  Fliarm.  Era^  1887,  p.  400. 

This  fluid  extract  is  a  thin,  dark  reddish  brown,  transparent  liquid,  of  a  bitterish 
slightly  acrid  taste,  but  without  the  nauseous  flavor  of  the  root  The  emetic  dose 
would  be  from  flfteen  to  thirty  minims  (0*9-1*9  C.c).  It  is  a  convenient  prepara- 
tion for  adding  to  expectorant  and  diaphoretic  mixtures,  and  is  used  officinally  prin* 
dpally  in  preparing  the  syrup  of  ipecacuanha,  with  which  it  should  inix  without 
precipitation,  or  more  than  slight  cloudiness. 

Off.  Prep.  Syrupns  Ipecacuanhas ;  Tinctura  Ipecacuanhse  et  Opii ;  Yinum  Ipe- 
eaenanhsB. 

*  Flmd  Sxtraet  of  Ipeeae,  R.  Sotber  reoommoidB  alcohol  for  »  meiiBtniiim  and  the  um  of 
nugnosia,  and  the  peroolation  of  the  flnelj-powdered  ipeoao  upon  what  ho  oalls  the  diso  prinoiple. 
liHi^.  Ofre.,  18SS,  p.  4.) 
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EXTRACTUM  IRIDIS.  CT.S.    Edrad  of  Iris. 

(fX-TR&C'TyM  XB'{-DI8.) 

Extrait  d'Iris  Tari^,  Fr.;  Verachiedenfarbige  Schwertlilie-Eztrrnkt^  O, 

**  Iris  ia  No.  60  powder,  one  hundred  parts  [or  sixteen  ouDces  av.]  ;  AIcoliol, 
two  hundred  and  twenty-Jive  parts  [or  two  and  a  half  pints]  ;  Water,  seventy-five 
parts  [or  twelve  fluidouncea] ;  Diluted  Alcohol,  a  sufficient  quarUity,  Mix  the 
Alcohol  and  Water,  and,  having  moistened  the  powder  with  forty  parts  [or  six  and 
a  half  fluidounces]  of  the  mixtare,  pack  it  firmly  in  a  cylindrical  percolator ;  then 
add  enough  menstruum  to  saturate  Uie  powder  and  leave  a  stratum  ahove  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty- eight  hours.  Then  aJIow  the  per- 
colation to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
then,  Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are 
obtained,  or  the  Iris  is  exhausted.  By  means  of  a  water-bath,  cUstil  ofif  the  Alco- 
hol from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule,  evapo- 
rate it,  on  a  water-bath,  to  a  pilular  consistence.'*  U,  & 

This  is  a  new  officinal  extract,  which  has  been  introduced  to  afford  an  opportunity 
of  using  blue  flag  in  the  pilular  form.  The  drug  appears  to  us  to  be  too  seldom 
used  to  merit  this  distinction.     The  dose  is  one  to  two  grains (0*065  to  0*13  Om.). 

EXTRACTUM  IRIDIS  FLUIDUM.  U.  8.    Fluid  EOract  of  Iris. 

Fluid  Extract  of  Bine  Flag;  Extrait  liquide  d'lria  Tari^,  Fr.;  FlOasigM  Venchieden£u-big« 
Bohwertlilie-Eztrakt,  0. 

"  Iris,  in  No.  60  powder,  one  hundred  yrammes  [or  fifty  ounces  av.] ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol  with 
one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  forty 
yrammes  [or  twenty-three  fiuidounces]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
dose  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menetninm 
until  the  Iris  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters  [or  forty 
fluidounces]  of  the  percolate,  and  evaporate  the  remainder,  on  a  water*bath,  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstmum  to 
make  the  Fluid  Extract  measure  or^e  hundred  cubic  centimeters  [or  three  pints].** 

as. 

This  is  a  new  officinal  fluid  extract  The  menstruum  used  is  practically  the 
same  as  that  employed  in  exhausting  blue  flag  in  making  the  extract,  and  it  will  no 
doubt  make  a  representative  fluid  extract  The  dose  is  flve  to  ten  minims  (0*3  to 
0-6  Co.). 

EXTRACTUM  JABORANDI.  Br.    Exiraci  of  JabarasM. 

(fx-TsXcrryM  jlB-9.BlKa>i.) 

"  Take  of  Jaborandi,  in  No.  40  powder,  one  pound  [av.]  ;  Proof  Spirit,  Distilled 
Water,  of  each,  a  sufficiency.  Mix  the  Jaborandi  with  two  pints  [Imp.  meas.]  of  the 
spirit,  and  macerate  in  a  closed  vessel  for  forty-eight  hours ;  then  transfer  to  a  pereo- 
lator,  and  when  the  fluid  ceases  to  pass,  continue  the  percolation  with  water  una!  two 
pints  [Imp., meas.]  of  liquid  have  been  collected.  Evaporate  the  percolated  liquid 
until  the  extract  has  acquired  a  suitable  consistence."  Br. 

This  is  a  new  preparation  in  the  British  Pharmacoposia,  and  a  good  one.  It 
possesses  the  virtues  of  Pilocarpus,  to  which  the  reader  ia  refiarred  ^r  the  medics] 
properties.  The  dose  of  the  extract  is  given  in  the  British  Pharmaoopoata  as  finm 
two  to  ten  grains  (0'13-0'65  Om.).  The  first  quantity  would  be  the  beat  oommenciBg 
dose. 

Off.  Prep.  Br.  Hlocarpinse  Nitraa 
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EXTRACTUM  JALAPS.  Br.    Extract  of  Jalap. 

(fZ-TRAC'T^M  JA-LA'PA.) 

Sztnit  de  Jalan,  Fr.f  Jakpen-Extrakt,  O, 

<*  Ttke  of  Jalap,  in  ooane  powder,  onep&und  [avoirdupois] ;  Rectified  Spirit 
fomr  jntUs  [Imperial  measure]  ;  DistiUed  Water  one  gcdJUm  [Imp.  meas.].  Macerate 
Uie  Jalap  m  the  Spirit  for  seven  days ;  press  out  the  tincture,  then  filter,  and  distil 
off  the  S{Mrit,  leaving  a  soft  extract  Again  macerate  the  residual  Jalap  in  the 
Water  for  four  hours,  express,  strain  through  flannel,  and  evaporate,  by  a  water-hath, 
to  a  soft  extract.  Mix  the  two  extracts,  and  evaporate,  at  a  temperature  not  ex- 
oeeding  140^  F.  (60°  C),  until  it  has  acquired  a  suitable  consistence  for  forming 
pills."  Br. 

This  extract  has  been  replaced  in  the  present  U.  S.  Pharmacopoeia  by  the 
abstract. 

Jalap  contains  a  considerable  quantity  of  starch,  which  is  extracted  by  decoction, 
but  left  behind  by  cold  water ;  and,  as  this  principle  serves  only  to  impede  the  fil- 
tration or  straining,  and  augment  the  bulk  of  tlie  extract,  without  adding  to  its 
virtues,  cold  water  is  very  properiy  used  in  the  process.  The  use  both  of  alcohol 
and  of  water  was  deemed  necessary,  in  order  to  extract  all  the  noedieinal  qualities  of 
the  drug ;  and  they  are  employed  successively,  under  the  impression  that  the  pre- 
vious removal  of  the  resin  by  the  former  facilitates  the  action  of  the  latter;  but 
Mr.  A.  B.  Taylor  sattsfactorily  determined  that  the  substance  which  water  will 
extract  from  jalap,  previously  exhausted  by  alcohol,  has  no  observable  influence  on 
the  system ;  having  taken  240  grains  of  the  matter  thus  extracted  without  effect. 
(jFVoc  a.  P,  J..,  1864,  p.  215.)  And  it  was  shown,  moreover,  that  the  aqueous 
extrict  of  jalap  is  hygroscopic,  and  that  it  is  the  cause  of  the  inconvenient  harden- 
ing of  the  powdered  extract.  The  substitution  of  dried  sugar  of  milk  for  the  inert, 
hygroscopic,  aqueous  extract  is  certainly  an  improvement.  {^e&  Ahitractum  Jalapse.) 
The  use  of  percolation,  as  directed  by  the  U.  S.  Pharmacopceia  of  1870,  enabled  the 
cold  water  to  extract  the  soluble  parts  without  the  long  maceration  which  would  other- 
wise have  been  necessary.  According  to  Cadet  de  Gassicourt,  water  at  ordinary  tem- 
peratures, and  in  the  old  mode,  acts  so  slowly  that  fermentation  takes  place  before 
the  active  matter  is  all  dissolved.  Hence,  if  the  extract  be  prepared  without  per- 
colation, the  residuum,  after  the  tincture  has  been  decanted,  should  be  digested  with 
water  at  a  heat  of  about  90^  or  100^  F.,  which,  while  it  is  insufficient  for  the  solu- 
tion of  the  starch,  enables  the  solvent  to  take  up  the  active  matter  with  sufficient 
rapidity. 

One  cwt.  of  jalap  affords,  according  to  Mr.  Brando,  about  fifty  pounds  of  aque* 
cos  extract  and  fifteen  of  resin.  The  product  of  the  former  is  somewhat  less  by 
infusion  than  by  decoction ;  and  the  extract  is  ph>portionat«ly  stronger. 

There  is  reason  to  believe,  as  we  have  been  informed  on  good  authority,  that 
what  is  sold  for  extract  of  jalap  is  sometimes  prepared  from  tubers  which  have  been 
proTiously  exhausted  of  their  resin  by  alcohol ;  and  a  spurious  substance  has  been 
offered  in  oonsideEable  quantities  in  our  markets  for  extract  of  jalap,  which  Messrs. 
Chaa.  Bullock  and  Prof.  Parrish  proved  to  owe  its  purgative  property  to  42  per 
eent.  of  gamboge.  (A  j;  P.,  1862,  p.  113.) 

Extract  of  jidap  is  of  a  dark  brown  color,  slightly  translucent  at  the  edges,  and 
tenacious  when  not  perfectly  dry.  It  contains  the  resin  and  gummy  extractive,  and, 
oonsequently,  has  all  the  medical  properties  of  the  root ;  but  it  is  not  oft^n  exhibited 
alone,  being  chiefly  used  as  an  ingredient  of  purgative  pills,  for  which  it  is  adapted 
by  its  comparatively  small  bulk^  It  is  most  conveniently  kept  for  use  in  the  form 
of  powder,  which,  however,  is  apt  to  attract  moisture  and  to  aggregate  into  a  solid 
mass,  unless  carefully  excluded  from  the  air.  The  dose  is  from  ten  to  twenty  grains 
C0'65-l*3  6m.),  or  rather  more  than  half  that  of  jakp.* 

*  Flmd  Sxtraet  of  Jalap,  The  following  jDrooera  hM  b«en  proposed  by  Prof.  Prootsr.  Take  of 
jslapy  in  ooarM  powder,  Jxvi  ;  ragar,  Jvi^  ;  carbonate  of  poUuwiom,  ^88 ;  aloobol,  water,  eaoh, 
q,  9.  Add  to  tbe  jalap  one  pint  of  a  miztare  consisting  of  two  parts  of  alcohol  and  one  of  water, 
aiid  set  aside  for  twenry-four  hoars.  Then  put  tbe  mixture  into  a  percolator,  and  ponr  on  it  di- 
luted iJeohol  until  half  a  gallon  has  passed.    Braporate  the  filtered  liquid  one-half,  add  the  sugar 
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EXTRACTUM  JUGLANDIS.  U.S.    Extract  of  Jt^lans. 

(pC-TRlCTyH  jyG-LlN'D)S.) 
Bztrait  d'Eoorce  de  Noyer  gris,  Fr.;  Battemuaerinden-Extrakty  O  ;  Bztraot  of  Bsttennit. 

*^  Juglans,  in  No.  30  powder,  one  hundred  parts  [or  sizteen  oanceB  ay.] ;  Oly- 
cerin,  Alcohol,  each,  a  efficient  ^fuantity,  Moistea  the  powder  with  /orty  parts 
[or  six  fluidounces]  of  Alcohol,  and  pack  it  firmlj  in  a  cylindrical  percolator ;  then 
add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  ahove  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  Alcohol,  until  three  hundred  parts  [or  three 
pints]  of  tincture  are  obtained,  or  the  Juglans  is  exhausted.  By  means  of  a  water- 
bath,  distil  off  the  Alcohol  from  the  tincture,  and,  having  placed  the  residue  in  a 
porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a  pilular  consistence.  Lastly, 
weigh  the  Extract  and  thoroughly  incorporate  with  it,  while  still  -wsanny  Jite  per 
cent,  of  Glycerin." .  U.  S. 

This  extract  was  formerly  for  the  most  part  prepared  by  the  country  people,  who 
are  said  to  have  used  the  bark  of  the  branches,  and  even  the  branches  themselves, 
instead  of  the  inner  bark  of  the  root ;  and  to  have  injured  the  preparation  by  too 
much  heat.  That  it  should  have  proved  uncertain  in  the  hands  of  many  physieiaiis 
is,  therefore,  not  a  matter  of  surprise.  It  should  be  prepared  by  the  apothecary, 
and  from  the  inner  bark  of  the  root  gathered  in  May  or  June.  Experiments  made 
by  B.  F.  Moise  {A.  J.  P.,  1881,  p.  163)  prove  that  alcohol  and  diluted  alcohol  are 
better  menstrua  than  water  for  the  bark.  Prof.  Procter  found  an  extract  of  the 
fresh  bark  prepared  with  diluted  alcohol  to  have  much  more  of  the  pungency  of  the 
bark  than  the  officinal ;  on  account  of  these  results,  the  process  for  the  extract  was 
changed  at  the  last  revision,  and  alcohol  substituted  for  water  as  a  menstruum,  with 
marked  improvement. 

The  extract  of  butternut  is  of  a  black  color,  sweetish  odor,  and  bitter  astringent 
taste.  In  the  dose  of  five  or  ten  grains  (0*33-0*65  6m.),  it  acts  as  a  mild  cathartio. 
whibt  in  larger  doses  it  is  an  active  purge. 


EXTRACTUM  KRAMERI^.   U.S.,  Br.    Extract  of  Kramaia.  E^ 

traxst  of  Rhatany. 

(EX-TRXC'TyM  KBA-Mi'Rf.iE.) 
Bztraoiam  RaUmhsB,  P.O.;  Extrait  de  Ratanhia,  Fr.;  RatanbaExtrakt,  0, 

"  Krameria,  in  No.  40  powder,  oTie  hundred  parts  [or  sixteen  ounces  av.] ;  Water, 
a  sufficient  guarUity.  Moisten  the  powder  with  thirty  parts  [or  four  and  a  half 
fluidounces]  of  Water,  pack  it  in  a  conical  glass  percolator,  and  graduallj  pour 
Water  upon  it,  until  the  infusion  passes  but  slightly  imbued  with  the  astringency 
of  the  Krameria.  Heat  the  liquid  to  the  boiling  point,  strain,  and,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  70^  C.  (158°  F.),  evaporate  to 
dryness."  U.S. 

'<  Take  of  Rhatany  Root,  in  No.  40  powder,  one  pound  [avoirdupois] ;  DiskiDed 
Water  a  sufficiency.  Macerate  the  Rhatany  in  a  pint  and  a  half  [Imperial  measiire] 
of  the  Water  for  twenty-four  hours ;  then  pack  in  a  percolator,  and  add  more  Dis- 
tilled Water,  until  twelve  pints  [Imp.  meas.]  have  been  collected,  or  the  Bhatany  is 
exhausted.     Evaporate  the  liquor  by  a  water-bath  to  dryness.'*  Br. 

In  selecting  a  plan  for  the  preparation  of  this  extract,  it  was  undoubtedly  wise  to 
adopt  the  mode  of  displacement,  with  cold  water  as  the  menstruum.  It  is  absolutely 
necessary  to  the  success  of  the  process,  that  the  root  should  be  well  and  uniform^ 
comminuted ;  and  the  "  No.  30  powder"  of  the  U.  S.  Pharmacopoeia  is,  therefore, 
preferable  to  the  '^  coarse  powder'*  of  the  British.  The  wood  of  the  root  yielded  to 
Prof.  Procter  only  6*8  per  cent,  of  extract,  while  the  bark  separated  from  the  wood 

and  carbonate  of  potassium,  and  eraporate  to  13  flnidonnoss.  Pnt  tbe  Hanid,  whi1«  warm,  into  a 
pint  bottle,  add  four  fluidoanees  of  alcohol,  and  mix.  Tbe  carbonate  ox  potassinm  readers  tlie 
resin  soluble  in  water,  and  probably  favorably  qualifies  tbe  irritating  properties  of  the  Jalap.  A 
flaidraohm  of  this  extract  would  represent  a  drachm  of  Jalap,  so  that  the  dose  slKmld  be  firoB  15 
to  80  minims  (0-9  to  1-9  Co.).    {A.  J.  P.,  zxix.  108.) 
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yielded  33  per  oent.  Aa  the  wood  is  of  difficult  pnlveriiation,  the  inference  is  ob- 
T101I8,  that,  ID  powdering  the  roots,  the  ligneous  portion  may  be  rejected  with  advan- 
tage. {A,  J,  P.,  ziv.  270.)  As  a  prolonged  exposure  of  the  infusion  to  the  air  is 
attended  with  the  absorption  of  oxygen,  and  the  production  of  insoluble  apotheme, 
it  is  deairable  that  the  evaporation  should  be  conducted  rapidly,  or  in  a  vacuum.  There 
scarcely  appears  to  be  occasion,  in  the  case  of  rhatany,  for  heating  and  filtering  the 
infuaon  before  evaporation,  the  only  use  of  which  is  to  get  rid  of  albumen,  which 
is  not  among  the  recognised  ingredients  of  the  root 

Very  inferior  extracts  of  rhatany  are  often  sold.  Such  is  the  South  American 
extract,  which  has  been  occasionally  imported.  As  the  product  obtained  by  decoc- 
tion is  greater  than  that  afforded  by  the  officinal  plan,  the  temptation  to  substitute 
the  former  is  not  always  resisted,  although  it  has  been  shown  to  contain  nearly  50 
per  cent  of  insoluble  matter.  Some  druggists  prepare  the  extract  with  an  alcoholic 
menstruum,  with  a  view  to  the  greater  product ;  but  the  extract  thus  prepared  has 
from  20  to  30  per  cent  less  of  the  active  principle  than  the  officinal.  A  substance 
has  been  shown  to  us,  said  to  have  been  imported  as  extract  of  rhatany  from  Europe, 
which  was  nearly  tasteless,  and  was  plausibly  conjectured  to  be  the  dried  coagulated 
matter  of  old  tincture  of  kino.  Indeed,  we  are  informed  that  very  little  of  the 
genuine  extract,  prepared  according  to  the  officinal  directions,  is  to  be  found  in  the 
drug  stores. 

detract  of  rhatany  should  have  a  reddish  brown  color,  a  smooth  shining  fracture, 
and  a  very  astringent  taste,  and  should  be  almost  entirely  soluble  in  water.  Its 
virtues  may  be  considered  as  in  proportion  to  its  solubility.  It  is  much  used  for  all 
the  purposes  for  which  the  astringent  extracts  are  employed.  The  dose  is  from  ten 
to  twenty  grains  (0*65-1 -3  Gm.). 

Off.  Prep.  Trochisci  Elramerisd. 

EXTEACTUM  KRAMERI^  FLUIDUM.  U.  8.    Fluid  Ectrad  of 

Krameria. 

(|K-TBXC^ryM  KR^-MfBf.JS  rLO'|-Dt^) 
Exirmit  Hqolde  de  Ratanhia,  Fr.;  Fllissiges  Ratanha-Bxtrakt,  G. 

"  Krameria,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Gly- 
cerin, twenty  grammes  [or  seven  and  a  half  fluidouncee] ;  Diluted  Alcohol,  a  suffir 
dent  quantityy  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the 
Glycerin  with  eighty  grammes  [or  forty-one  fluidounces]  of  Diluted  Alcohol,  and, 
having  moistened  the  powder  with  forty  .grammes  [or  twenty  fluidounces]  of  the 
mixture,  pack  it  firmly  in  a  cylindrilsal  glass  percolator ;  then  add  enough  of  the 
menstmam  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid 
begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward, 
Diluted  Alcohol,  until  the  Krameria  is  exhausted.  Reserve  the  first  seventy  cubic 
cmUimeters  [or  thirty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remain- 
der to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluid  Bxtraot  measure  one  hundred  cubic  centimeters  [or  three 

pnts]."  u:s. 

This  process  does  not  differ  essentially  from  that  formerly  officinal;  the  fluid 
extract  well  represents  the  root,  and  is  of  a  deep  red  color  and  veiy  astringent  taste. 
The  dose  is  from  ten  minims  to  a  fluidraohm  (0*6-3*75  Co.). 

€ff.  Prep.  Byrupus 


EXTR  ACTUM  LACTUC^.  Br.    Edraot  of  Lettuce. 

(fX-TBl(yTyM  LiO-T^'gA) 

Eztnetam  Laotuon  V iroae,  P.Q.s  Thridaoiiim ;  Eztrait  deTiges  de  Laitoe,  Thridaos^  Fr.j  Gift- 
lattieh-Bxtrakt,  0. 

In  the  British  Pharmaoopooia,  this  extract  is  prepared  fit>m  '*  the  Flowering 
Herb  of  Lettuce,"  in  the  same  manner  precisely  as  Extract  of  Aconite.  (See  Ex' 
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tractum  Aconiti,)  For  the  medical  properties  and  uses  of  eztraot  of  lettuce  tbe 
reader  is  referred  to  the  article  on  Lactacarium.  The  doae  is  from  five  to  fifteen 
grains  (033-1  Gm.). 

EXTE ACTUM  LACTUCARII  FLUIDUM.  U.8.    FbM  EdraO, 

of  Lactuoarium. 

Extrait  liqnide  de  Tiges  do  Laitae  (Thridaoe),  iV.;  71U«ige8  GiftUtttoh-Extrskt,  GT. 

"  LactncariuQi,  in  coarse  pieces,  one  hundred  grammes  [or  twelFe  and  a  half 
onnoes  av.] ;  Ether,  one  hundred  grammes  [or  one  pint]  ;  Alcohol,  Water,  each,  a 
sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or  twelve  flaidoanoes]. 
Add  the  Lactucarinm  to  the  Ether  contained  in  a  tared  flask  having;:  the  capacity 
of  six  hundred  cubic  centmeters  [or  ahont  four  and  a  half  pints],  and  let  it  macerate 
for  twenty-four  hours ;  then  add  three  hundred  grammes  [or  two  and  a  qnarter 
pints]  of  Water,  and  shake  the  mixture  well.  Fit  a  hent  glass  tube  into  the  neck 
of  the  flask,  and,  having  immersed  the  flask  in  hot  water,  recover  the  Ether  by  dis- 
tillation. When  all  the  Ether  has  distilled  over,  remove  the  tube,  and,  after 
thoroughly  shaking  the  contents  of  the  flask,  continue  the  heat  for  half  an  hour. 
Let  the  mixture  cool,  add  one  hundred  grammes  [or  fourteen  and  a  half  flnidoiinees] 
of  Alcohol,  and  enough  Water  to  make  the  whole  mixture  weigh  five  hundred 
grammes  [or  sixty-four  ounces  av.] ;  after  maceration  tor  twenty-f[)ur  hours,  with 
occasional  agitation,  express  and  filter  the  liquid.  Aetum  the  dregs  to  the  flask  and 
macerate  them  with  two  hundred  grammes  [or  twenty-eight  fluidounces]  of  a  mix- 
ture of  Alcohol  and  Water  made  in  the  proportion  of  one  part  [or  eight  finidoanoes] 
of  Alcohol  to  three  parts  [or  twenty  fluidounces]  of  Water;  repeat  the  maoeration 
two  or  three  times  successively  with  fresh  portions  of  the  mixture,  until  the  dreg;B 
are  tasteless,  or  nearly  so.  Mix,  and  filter  the  liquids  thus  obtained,  and  concen- 
trate them,  by  means  of  a  water-bath  (the  first  expressed  liquid  by  itself),  until  the 
combined  weight  of  the  liquids  is  sixty  grammes  [or  seven  and  a  half  ounces 
av.];  mix  the  liquids,  add  forty  grammes  [or  six  fluidounces]  of  Alcohol,  and  let 
the  mixture  cool  in  the  evaporating  vessel,  stirring  the  mixture  frequently,  and 
during  the  intervals  keeping  the  vessel  well  covered.  When  cool,  add  enough 
Alcohol  to  make  the  mixture  weigh  one  hundred  grammes  [or  twelve  and  a  half 
ounces  av.],  transfer  the  liquid  to  a  flask,  and  add  enough  Water  to  make  the  mix- 
ture  measure  one  hundred  cubic  centimeters  [or  twelve  fluidounces],  using  the  Water 
so  required  to  rinse  the  evaporating  vessel.  Shake  the  mixture  oceainonallj,  during 
several  hours  (and  frequently,  if  a  portion  of  the  precipitate  is  found  to  be  tenadons), 
and,  when  a  uniform  mixture  results,  set  it  aside  for  twenty-four  hours,  so  that  any 
precipitate  formed  may  subside.  Decant  the  clear  liquid,  transfer  the  precipitate  to 
a  filter,  and,  after  thoroughly  draining  it  into  the  decanted  liquid,  wash  it  with  a 
mixture  of  Alcohol  and  Water  made  in  the  proportion  of  three  parts  [or  ten  fluid- 
drachms]  of  Alcohol  to /our  parts  [or  eleven  fluidrachms]  of  Water,  until  the  wask- 
ings  pass  tasteless.  Concentrate  the  washings,  by  evaporation,  to  a  syrupy  consiei- 
ence,  mix  with  the  decanted  liquid,  and  add  enough  of  the  last-named  mixture  of 
Alcohol  and  Water  to  make  the  whole  measure  one  hundred  cubic  centimeters  [or 
twelve  fluidounces].  Lastly,  after  twenty-four  hours,  having  meanwhile  shaken 
the  Fluid  Extract  occasionally,  filter  it  through  paper.**  IL  & 

Thb  is  a  new  officinal  fluid  extract,  the  process  being  thai  recommended  by  Prof. 
C.  Lewis  Diehl.  Lactucarium  is  one  of  the  most  difficult  sobstanoes  to  operate  upon 
with  the  view  of  obtaining  and  retaining  in  a  soluble  form  all  of  the  aetive  principles. 
In  this  process  the  object  of  the  preliminary  treatment  with  ether  and  water  is  to 
secure  the  fine  division  of  the  particles  by  dissolving  the  hctocerin  and  resin  and 
to  keep  them  from  coalescing,  through  the  presence  of  water.  This  pasty  mass  is 
subsequently  treated  with  alcohol  and  water  by  repeated  maoeration  with  expression 
and  decantatiou ;  taking  care  to  wash  the  precipitate  with  alcohol  and  water  tn  order 
thoroughly  to  retain  all  the  soluble  active  ingredients ;  the  washings  are  subeequently 
concentrated  by  evaporation,  mixed  with  the  decanted  liquid,  and  brought  up  to  the 
standard  strength.    Jos.  L.  Lemberger  recommends  the  previous  extraction  of  the 
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hctacerin  from  the  laotnauriam  by  treatment  with  beonB ;  he  then  mixes  the 
dried  lactucarinm  with  an  equal  bulk  of  clean  sand,  introdaocs  it  into  a  percolator, 
macerates,  and  afterward  percolates  with  dilated  alcohol,  reserving  the  first  fourth 
of  the  percolate,  and  continuing  the  percolation  to  exhanstion,  and  evaporating  the 
weak  percolate  to  three-fourths,  as  is  usual  in  making  fluid  extracts.  The  object  of 
these  processes  is  to  secure  a  fluid  extract  which  will  form  with  syrup  a  clear  liquid 
and  retain  its  efficiency.  The  dose  would  be  five  to  thirty  minims  (0*^1 -9  C.c). 
Off.  Prt^,  Sympus  LactuoariL 

EXTR ACTUM  LEPTANDRiE.  U.  8.    Extraat  of  Leptandra. 

(fX-TEXCTyM  LKP-TlM'Da&) 
Extnust  of  Culrer's  Root;  Extrait  de  Leptandra,  Fr.;  Leptandra- wunel-Bztrakt,  <?. 

^  Leptandra,  in  No.  40  powder,  one  hundred  part$  [or  sixtera  ounces  av.] ;  Al- 
cohol, two  himdredparU  [or  two  and  a  quarter  pints] ;  Water,  one  hundred  part$ 
[or  one  pinti ;  Glycerin,  Diluted  Alcohol,  each,  a  mijfficient  quantity.  Mix  the  Al- 
cohol and  Water,  and,  having  moistened  the  powder  with  forty  parts  [or  six  fluid- 
oances]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  tibe  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and  then,  Di« 
luted  Alcohol,  until  three  hmdred  parts  [or  three  pints]  of  tincture  are  obtained 
or  the  Leptandra  is  exhausted.  By  means  of  a  water-bath,  distil  off  the  Alcohol 
from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule,  evaporate 
it,  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh  the  Elxtract,  and  thor- 
onghly  incorporate  with  it,  while  still  msirmy  fii»  per  cent,  of  Glycerin."   U.  S. 

This  is  a  new  officinal  extract,  which  will  furnish  those  practitioners  who  have 
been  in  the  habtt  of  prescribing  the  so-called  leptandrin,  with  a  preparation  of 
uniform  character.     The  dose  is  five  to  ten  grains  (0*33-0*65  Gm.) 

EXTBACTUM  LEPTANDRJE  FLUIDUM.  U.S.    Fluid Exirad of 

Leptandra. 

(9X-TBXCTyH  LBP-TXN'DRJB  FLt'I-Dt^M.) 

Fluid  Bxtraotof  Gulrer's  Root;  Extrait  liquide  de  Leptandra,  Fr.,'  Flttssigei  Leptaadra-Bx 
irakt,  O. 

'*  Leptandra,  in  No.  60  powder,  one  hundred  yrammes  [or  fifty  ounces  av.] ;  Glyc» 
nn^  fi/ieen^ammes  [or  five  and  a  half  fluidounces] ;  Diluted  Alcohol,  a  sufficient  quan 
tity.  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Glycerin  with 
eiyhty-Jive  yrammes  [or  forty-four  fluidounces]  of  Diluted  Alcohol,  and,  having  moist* 
ened  the  powder  with  yorfy^ammes  [or  twenty-three  fluidounces]  of  the  mixture,  pack 
moderately  in  a  cylindrical  percolator;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
ibr  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  first 
the  remainder  of  the  menstruum  and  afterward  Diluted  Alcohol,  until  the  Leptandra 
Is  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  mmb' 
«re  one  hundred  cubic  centimeters  [or  three  pints]."  U.  & 

This  is  a  new  officinal  fluid  extract.  It  is  of  a  reddish  brown  color,  and  is  given 
IB  the  dose  of  twenty  minims  to  a  fluidrachm  (1*25-3-75  Co  ). 

EXTRACTUM  LOBELIA  FLUIDUM.  U.  8.    Fluid  Extrad  of  Lo- 
belia. 

(¥X-TBXC'TyM  Ii^BE'L{.J5  FLf'j-DtJM.) 
Bztrait  liqttide  de  LoMlie  enfl^e,  Fr.;  FlUaigee  Lobelienkraut-Bxtrakt,  Q. 

"  Lobdia,  in  No.  60  powder,  one  hundnd  gramme  [or  fifty  ounces  av.] ;  Diluted 
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Alcohol,  a  mfficwnt  qaaniky^  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty-five  grammes  [or  eighteen  flnidounces]  of 
Diluted  Alcohol,  and  pack  ib  firmly  in  a  cylindrical  percolator ;  then  add  enoagh 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Lobelia  is  exhausted.  Re- 
serve the  first  eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  peroolate, 
and  evaporate  the  remainder,  at  a  temperature  not  exceeding  50^  C.  (122^  F.),  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted  Alco- 
hol to  make  the  Fluid  Extract  «neasure  one  hundred  cubic  centimeters  [or  three 
pints]."  U.S. 

This  is  another  new  fluid  extract.  It  is  of  a  dark  olive  color,  having  the  acrid 
taste  of  lobelia  very  marked.  The  dose  as  an  expectorant  is  from  one  to  five  minims 
(0*06-0*3  G.c.) ;  as  an  emetic,  from  ten  to  twenty  minims  (0*6-1 '25  Co.). 

EXTRACTUM  LUPULI.  Br.    Extract  of  Hop. 

(¥X-TBXCTyM  Lt'PU-Li.) 

Extraotum  Hamali ;  Eztrait  de  Houblon,  Fr,;  HopfoDeztrakt,  O. 

*'  Take  of  Hop  one  pound  [avoirdupois] ;  Rectified  Spirit  one  phU  and  a  half 
[Imperial  measure]  ;  Distilled  Water  one  gallon  [Imp.  meas.].  Bfaoerate  the  H<^ 
in  the  Spirit  for  seven  days ;  press  out  the  tincture,  filter,  and  distil  off  the  spirit, 
leaving  a  sofl  extract.  Boil  the  residual  Hop  with  the  Water  for  one  hour,  press 
out  the  liquor,  strain,  and  evaporate  by  a  water-bath  to  the  consistenee  of  a  soft  ex- 
tract.  Mix  the  two  extracts,  and  evaporate,  at  a  temperatare  not  exceeding  140^  P. 
(60'*  C),  until  it  has  acquired  a  suitable  oonsistenoe  for  fi»rming  pills."  Br. 

This  is  a  great  improvement  on  the  old  Lond.  and  ESd.  process  by  maceratioD 
with  water  and  evaporation.  Alcohol  is  necessary  for  the  exhaustion  of  the  hop, 
and  very  cautious  evaporation,  to  preserve  the  aroma  in  the  extract.  Bat  since  the 
discovery  of  the  fact  that  the  active  properties  of  hops  reside  chiefly  in  the  lupulin, 
<he  extract  has  been  to  a  great  extent  superseded  by  that  substance  in  this  country, 
and  has  been  little  used.  Lupulin  may  be  advantageously  substituted  for  it  in  iJi 
cases  in  which  it  was  formerly  employed.  Mr.  Brande  says  that  the  average  yield 
of  one  cwt.  of  hops  is  40  lbs.  of  the  extract  The  dose  is  from  ten  to  thirty  grains 
(0-6-1-9  am.). 

Under  the  inappropriate  name  of  humvMne,  an  extract  has  been  prepared  by  first 
treating  hops  with  alcohol  and  subsequently  with  water,  evaporating  the  tinetore 
and  infusion  separately,  and  mixing  the  products.  {P.  J.  jTV.,  xiii.  231.) 

EXTRACTUM  LUPULINiE  FLUIDUM.  U.  8.     Fluid  Edract  of 

I/upulin. 

(fX-TRXCTyM  ht'TV-LV^m  IxO'f.DtM.) 
Eztrait  liqnide  de  Lupnline,  Fr.;  Fllltsiges  Lupulin-Extrakt,  G. 

*^  Lupulin,  one  hundred  grammes  [or  fifly  ounces  av.]  ;  Alcohol,  a  sufficient  ^mash 
tity^  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Moisten  the  Lupulin 
with  twenty  grammes  [or  twelve  fluidounoes]  of  Alcohol,  and  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the  Lupulin  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  doae  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  fortj-eigfat 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the 
Lupulin  is  exhausted.  Ileserve  the  first  seventy  cubic  centimeters  [or  thiriy-thrae 
fluidounoes]  of  the  peroolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid  Extnusi 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,  & 

This  fluid  extract  is  of  a  very  dark  brown  color,  having  the  odor  and  taste  of 
hope  very  distinctly.  Owing  to  its  resinous  character,  it  is  not  misdhle  with  aqne- 
ous  liquids,  and  if  desired  in  combination,  it  is  necessary  to  use  gum  arable  or  other 
emulsifying  agent    The  dose  is  ten  or  fifteen  minims  (0-6*0*9  Co.). 
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EXTRACTUM  MALTI.  U.S.    Extradt  of  MaU. 

Bxtnit  de  Malt  d'Orge^  Fr.;  Gersiaomals-ExtrakL  G. 

"  Malt,  in  coarse  powder,  not  finer  than  No.  12,  one  hundred  parts  [or  eighty 
oimoeB  ay.]  ;  Water,  a  sufficient  quantity.  Upon  the  powder,  coDtained  in  a  suit- 
able vessel,  pour  oTie  hundred  parts  [or  five  pints]  of  Water,  and  macerate  for  six 
hours.  Then  add  /our  hundred  parts  [or  twenty  pints]  of  Water,  heated  to  abont 
30^  C.  (86^  F.),  and  digest  for  an  hour  at  a  temperature  not  exceeding  55^  C. 
(131^  F.).  Strain  the  mixture  with  strong  expression.  Finally,  by  means  of  a 
water- bath,  or  yacuum  apparatus,  at  a  temperature  not  exceeding  55^  C.  (131^  F.), 
eyaporate  the  strained  liquid  rapidly  to  the  consistence  of  thick  honey. 

"  Keep  the  product  in  well-closed  vessels,  in  a  cool  place."  U.  S. 

Under  the  name  of  extract  of  malt,  two  distinct  preparations  have  been  put  upon 
the  market ;  the  one  being  a  very  strong  beer,  the  other  an  extract  prepared  from 
malt,  and  chiefiy  composed  of  dextrin  and  glucose,  with  some  albumen  and  phos- 
phates. The  object  of  this  officinal  process  is  to  obtain  all  of  the  soluble  principles 
of  malt  in  a  permanent  form.  To  secure  this,  strict  attention  to  the  details  of  the 
process  is  necessary.  The  changes  effected  in  the  starch  granules  of  barley  by  the 
process  of  malting  are  described  under  Hordeum  and  Maltum.  Qood  extract  of 
malt  should  contain  no  starch,  haye  the  consistence  of  thick  honey,  a  brown  color, 
and  should  be  free  from  empyreumatio  taste.  A  great  deal  of  commercial  extract 
of  malt  is  adulterated  with  glucose  to  a  surprising  extent.* 

The  officinal  process  does  not  differ  materially  from  that  of  M.  L.  W.  Jassoy 
(Jo'irn,  de  Fharm.j  4e  s^r.,  xyi.  440),  who  recommends  the  following  method. 
Macerate  malt  for  three  hours  in  its  weight  of  cold  water,  then  add  four  times  its 
weight  of  water,  and  carefully  raise  the  temperature  to  65^  C.  during  one  hour. 
Filter,  boil  the  residue  with  three  parts  of  water  for  a  quarter  of  an  hour,  remove 
from  the  fire,  and  allow  to  cool  to  75^  C,  filter,  and  express  the  residue.  Mix  the 
liquids,  maintain  for  some  time  at  a  temperature  of  50°  C,  until  the  starch  is  con- 
verted into  sugar.  Reduce  to  one-third  the  volume  by  gentle  boiling,  allow  to  stand 
oyernight,  filter  through  a  woollen  strainer,  and  evaporate  upon  a  water-bath  to  the 
consistence  of  an  extract.  A  dry  extract  of  malt  is  coming  into  extensive  use  as  an 
infants'  food,  made  by  artificially  drying  the  thick  syrupy  extract.  It  is  in  the  form 
of  straw-oolored,  coarse  powder,  and  is  given  dissolved  in  milk  or  water.  0.  F. 
Homer  and  H.  R.  Randoll,  of  Brooklyn,  have  patented  seycral  improvements  in  the 
process  of  making  extract  of  malt,  namely :  1,  the  properly  ground  malt  is  treated 
with  an  alkaline  solution,  in  order  to  neutralize  the  fatty  acids  which  usually  impart 
a  bad  taste  to  the  proddct ;  2,  the  extract  is  separated  from  the  solid  matters  by 
pressing  in  press-doths,  whereby  it  is  obtained  as  a  dear  liquid  with  scarcely  any 
loss.  (j^.  R,,  1880,  p.  179.)  Pharmaceutically,  extract  of  malt  has  been  used  as  an 
emulsifying  agent ;  it  makes  a  good  basis  for  a  cod-liver  oil  emulsion,  for  which  pur- 
pose it  is  admirably  adapted  therapeutically.     The  dose  is  one  to  four  drachms. 

EXTRACTUM  MATICO  FLUIDUM.  U.S.  Fluid  Extract  of  Maiico. 

(fX-TBlG'Tyif  M^-Tt'OO  FLt';-DOM— m^te'kfi.) 
Bztrait  llqaide  de  Matioo,  Fr,;  Flttssiges  Matico-Extrakt,  Q. 

"  Matico,  in  No.  40  powder,  &ne  hundred  grammes  [or  fifty  ounces  av.]  ;  Gly- 
cerin, ten  grammes  [or  three  and  three-quarter  fluidounces]  ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Glycerin  with  seventg-five  gramme  [or  forty-four  fiuidounces]  of  Alcohol  and 
twentg-five  gramme  [or  twelve  fiuidounces]  of  Water,  and,  having  moistened  the 
powder  with  ihirtg  grammes  [or  fifteen  fluidounces]  of  the  mixture,  pack  it  firmly 

*  MidMH-anu.  This  is  a  tbiok  temi-Iiqnid  ■abetaaoe,  of  the  color  and  translaoenoy  of  honey  and 
a  fweetUh,  insipid  taste,  which  is  mannfaotared  in  Japan,  and  is  said  to  be  nsed  for  the  same  par- 
pens as  malt  extracts  are  in  America.  It  is  prepared  from  a  mixture  of  barlej  maJt  and  a  very 
flatinoos  rice  in  water.  This  is  allowed  to  stand  for  twelre  hoars  in  a  moderate  temperatare^ 
strained  nnder  preesare,  and  the  Uqaid  obtained  is  evaporated  to  a  proper  consistence  over  a  alow 
ire.    It  is  probably  a  preparation  of  glvoose^  with  very  little  if  any  diastaae  in  iU 
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in  a  oylindrioal  percolator;  then  add  enoagh  of  the  menstroam  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  irom  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  maeer- 
ate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  afterward,  a  mixture  of  Alcohol  and 
Water,  made  in  the  proportion  of  three  parts  [or  three  and  a  half  pints]  of  Alcohol 
to  one  part  [or  one  pint]  of  Water,  until  the  Matico  is  exhausted.  Reserve  the  fint 
eigkty-five  cubic  centimeters  [or  forty  fluidounoes]  of  the  percolate,  and  evi^wnte 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
of  a  mixture  of  Alcohol  and  Water,  using  the  same  proportions  as  before,  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,  & 

This  is  probably  the  best  liquid  preparation  of  matico ;  the  present  formula  does 
not  differ  materially  from  that  of  1870.  It  is  a  greenish  black  liquid,  which  prob- 
ably contains  all  of  the  virtues  of  matico,  and  affords  an  excellent  fbrm  for  intenal 
administration.     The  dose  is  from  a  half  to  one  fluidraohm  (l*9-3'75  C.c). 

EXTRACTUMMEZEREI.Z7.iS.    Extract  of  Mezereum. 

(fX-TaiCTyM  M9-ZB'Bf-I.) 
Bxtrftit  aloooliqae  de  M6s6r<OB,  Fr.;  Spiritu<toea  Soidelbast-Bxtrakt,  0, 

"  Mexereum,  in  No.  30  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Al- 
cohol, a  sujffU^ent  quantity.  Moisten  the  powder  with  forty  parts  [or  six  fluid- 
ounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  doeely  ot/v- 
ered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  peicolati<Ki  to 
proceed,  gradually  adding  Alcohol,  until  three  hundred  parts  [or  three  pints]  of 
tincture  are  obtained,  or  the  Mezereum  is  exhausted.  Reserve  the  first  nwe^ parts 
[or  thirteen  fluidounoes]  of  the  percolate ;  evaporate  the  remainder,  at  a  tempera- 
ture not  exceeding  50^  C.  (122°  F.),  to  ten  parts  [or  two  fluidounoes] ;  mix  this 
with  the  reserved  portion,  and  evaporate  at  or  below  the  before-mentioned  tempera- 
ture in  a  porcelain  capsule,  on  a  water-bath,  to  a  pilular  consistence."   Ul  S. 

This  is  a  good  preparation,  yet  differing  from  the  ethereal  extract  of  the  British 
Pharmacopoeia  in  not  being  quite  so  powerful.  It  is  used  as  an  irritant.  (See  next 
article.) 

Off,  Prep,  Linimentum  Sinapis  Compositum,  U,  8. 

EXTRACTUM  MEZEREI  .ETHEREUM.  Br.    Ethereal  Edrael  o/ 

Mezereon, 

(SX-TBXCTyM  Mf-ZB'B^-I  JB-THE'Bf-t^— »-ttiS'r»-tkm.) 
Eztrut  ^tli^r^  de  M6s^r^on  (de  aaroa),  Fr.,-  ^therieohee  Seidelbut-Bxtnkt,  O. 

"  Take  of  Mesereon  Bark,  out  small,  one  pound  [avoirdupois] ;  Rectified  Spirit 
eight  pints  [Imperial  measure]  ;  Ether  one  pint  [Imp.  meas.].  Macerate  the  Meie- 
reon  in  six  pints  of  the  Spirit  for  three  days,  with  frequent  agitation ;  strain  and 
press.  To  the  residue  of  the  Mezereon  add  the  remainder  of  the  Spirit,  and  again 
macerate  for  three  days,  with  frequent  agitation ;  strain  and  press.  Mix  and  filter 
the  strained  liquors ;  recover  the  greater  part  of  the  Spirit  by  distillation,  evaporate 
what  remains  to  the  consistence  of  a  soft  extract ;  put  this  into  a  stoppered  bottle 
with  the  Ether,  and  macerate  for  twenty-four  hours,  shaking  them  frequently.  De- 
cant the  ethereal  solution ;  recover  part  of  the  Ether  by  distillation,  and  evaporate 
what  remains  to  the  consistence  of  a  soft  extract."  Br. 

This  is  the  process  of  the  present  French  Codex,  with  slight  modifications,  whidi 
do  not  affect  the  result.  In  the  Codex  the  mezereon  is  exhausted  by  means  of  ptf • 
eolation,  instead  of  by  a  double  maceration ;  and  in  this  respect  the  process  is^  we 
think,  preferable,  in  the  hands  of  a  skilful  operator.  With  those  not  experienced 
in  percolation,  it  may  be  better  to  follow  the  British  Pharmacopoeia. 

By  the  method  of  proceeding  in  the  preparation  of  this  extract  the  irritatiag 
properties  of  mezereon  are  concentrated  in  a  small  bulk ;  all  the  ingredients  of  die 
KMirk  not  soluble  both  in  alcohol  and  in  ether  being  excluded.    For  external  use 
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i8«  probably  desirable ;  and  tbe  eztraoi  is  tberefore  cbieflyoBefiil  as  an  eztenal  irri- 
tant ;  for  wbich  purpose  it  is  brougbt  into  tbe  state  of  an  ointment,  as  in  tbe  Frencb 
^^pommade  tpi^poMtique  cm  garwk^^  or  used  in  liniments,  as  in  tbe  Britisb  **  eom- 
pound  Unimene  of  mustard,''  Tbe  Frencb  "pommade,"  wbieb  might  properly  be 
dengnated  as  Unffuenium  Mezereij  or  OhUment  of  MezereoUy  is  prepared  in  the  fol- 
lowing manner. 

"  Take  of  Ethereal  Extract  of  Mesereon  /brfy  parts  ;  Lard  nine  hundred  parts  ; 
White  Wax  one  hundred  parts ;  Aloohol  ninety  parts.  Dissolve  the  Extract  in 
the  Alcohol,  add  the  Lard  and  Wax,  and  beat  moderately,  with  oontinoal  agitation, 
until  the  aloohol  is  evaporated.  Pass  through  linen ;  poor  into  a  pot,  and  shake 
until  the  ointment  is  partly  cooled."  (/V.  Codex.) 

The  object  of  this  preparation  is  to  act  as  an  irritant  agent,  and  especially  as  a 
dressing  for  issues  and  blistered  surfaces  to  keep  them  open.  For  this  purpose  ic 
is  preferable  to  tbe  ointment  of  oantbarides,  in  all  oases  in  which  the  latter  is  dis- 
posed to  cause  strangury. 

Off.  Prep,  Br.  Linimentum  Sinapis  Gompositum. 

EXTRACTUM  MEZEREI  FLUIDUM.  K/g.    Fluid  Ectradt  of 

Mezereum. 

Xxtrftit  liquide  de  H£s6r6on  (do  Garoa)  Fr,;  FlUscigos  Seidelbast-Extrakt,  0, 

''  Mezereum,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Al- 
cohol, a  sufficient  quantity,  To  make  otic  hundr&i  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  forty  grammes  [or  twenty-three  fluidounoes]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrioid  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  tbe 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  tbe  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Mesereum  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters 
[or  fi)rty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50^  0.  (122^  F.),  to  a  sofl  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints].*'  U.  S. 

This  fluid  extract  is  identical  with  that  formerly  officinal.  It  b  too  acrid  for  in- 
ternal administration ;  its  principal  use  is  as  the  active  ingredient  in  the  stimulating 
ointment  of  mesereon. 

Off.  Prep,  Unguentum  Meserei. 

ISXTRACTUM  NUCIS  VOMICiE.  U.S.,  Br.    JExtrad  of  Nvx 

Vomioa. 

(  fX-TBlO'TyM  NU'OlS  V0H';-Q.B-T«m'9-tf .) 

Bxtraetnni  Strychni  Spiritaosum,  P,  O,;  Bxtraoiam  Naoam  Vomioarvm  Epiritoomm  (rel  Al- 
eoholioum);  Eztraitde  Noiz  vomique,  Fr,;  WeingeistigoB  KrUheoaiigen^Eztrftkt,  0. 

"  Nux  Vomica,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity.  Mix  Aloohol  and  Water  in  the  pro- 
portion of  eight  parts  [or  four  and  a  half  pints]  of  Aloohol  and  one  poA't  [or  half 
a  pint]  of  Water,  and,  having  moistened  the  powder  with  one  hundred  parts  [or 
fifteen  fluidounces]  of  the  mixture,  let  it  macerate  in  a  closed  vessel,  in  a  warm 
place,  for  forty-eight  hours.  Then  pack  it  in  a  cylindrical  percolator,  and  gradually 
pour  menstruum  upon  it,  until  the  tincture  passes  but  sligntly  imbued  with  bitter- 
ness. Bv  means  of  a  water-bath,  distil  off  the  Alcohol  from  tbe  tincture,  and, 
having  placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a 
pilnlar  consistence.*'   W.  S. 

**  Take  of  Nux  Vomica  one  pound  [av.] ;  Rectified  Spirit  maOy-faur  Jluidounoes 
[Imp.  meas.] ;  Distilled  Water  sixteen  fluidounces  [Imp.  meas.].  Heat  the  pre- 
viously split  seed^  to  a  temperature  of  212^  F.  (100^  C.)  for  three  hours,  and  then 
reduoe  to  a  fine  powder.  Mix  the  spirit  with  the  water,  and  make  the  powdered 
nux  vomica  into  a  paste  with  one  pint  of  the  mixture.    Allow  this  to  macerate  for 
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twelve  faonre,  then  transfer  to  a  percolator,  and  add  another  pint  of  the  mixtnie. 
When  this  has  percolated,  poor  on  the  remainder  of  the  dilated  spirit  in  suooeenive  por- 
tions ;  press  the  marc,  filter  the  expressed  liqnor,  and  add  it  to  the  percolated  liqoid. 

*'  Take  of  this  liquid  one  floidonnce,  and  estimate  the  amount  of  total  alkaloid  ia 
the  following  way.  Evaporate  almost  to  dryness  over  a  water-bath,  dissolve  tbe 
residue  in  two  fluidrachms  of  chloroform  and  half  a  fluidounoe  of  dilate  salphaiio 
acid  with  an  equal  bulk  of  water ;  agitate  and  warm  gently.  When  the  liqaors 
have  separated,  draw  off  the  chloroform,  and  add  to  the  acid  liquor  excess  of  solu- 
tion of  ammonia  and  half  a  fluidounoe  of  chloroform ;  well  agitate,  gently  wann, 
and,  after  the  liquors  have  completely  separated,  transfer  the  chloroform  to  a  weighed 
dish,  evaporate  over  a  water-bath,  and  dry  for  one  hour  at  212^  F.  (100^  C). 
Allow  the  residue  of  total  alkaloid  to  cool,  and  then  weigh. 

*^Take  of  the  percolated  liquid  as  much  as  contains  131  i  grains  of  total  alkaloid, 
distil  off  the  spirit,  and  evaporate  over  a  water-bath  until  the  extract  weighs  two 
ounces.     This  extract  will  contain  fifteen  per  cent,  of  total  alkaloid. 

"  Test.  Ten  grains  of  the  extract  when  treated  in  the  following  manner  should 
yield  one  grain  and  a  half  of  total  alkaloid.  Dissolve  the  extract  in  half  a  fluid- 
ounce  of  water,  heating  gently  if  necessary,  and  add  a  drachm  of  carbonate  of  sodium 
previously  dissolved  in  half  a  fluidounoe  of  water  and  half  a  fluidounoe  of  chloro- 
form ;  agitate,  warm  gently,  and  separate  the  chloroform.  Add  to  this  half  a  fluid- 
ounce  of  dilute  sulphuric  acid  with  an  equal  bulk  of  water ;  again  agitate,  warm, 
and  separate  the  acid  liquor  ftiom  the  chloroform.  To  this  acid  liquor  add  now  an 
excess  of  ammonia,  and  agitate  with  half  a  fluidounoe  of  chloroform ;  when  the 
liquors  have  separated,  transfer  the  chloroform  to  a  weighed  dish,  and  evaporate  the 
chloroform  over  a  water-bath.     Dry  the  residue  for  one  hour,  and  weigh."  Br. 

The  process  of  the  British  Pharmacoposia  is  that  recommended  by  Profs.  Danstaa 
and  Short  (P.  J,  TV.,  1884,  p.  623),  and  it  probably  represents  the  most  sacoessful 
effort  to  standardize  officinal  pharmaceutical  preparations.  The  menstruum  has  been 
carefully  selected  so  that  the  alkaloids  shall  be  extracted  and  as  much  of  the  oil  left 
in  the  residue  as  possible.  In  order  to  make  a  dry  powdered  extract  it  would  be 
necessary  to  separate  the  fixed  oil  before  assaying  it,  and  then  to  make  up  the  wei^t, 
if  necessary,  with  sugar  of  milk  or  some  inert,  soluble  powder.  Of  the  advantages, 
aside  from  those  of  securing  uniformity  and  safety,  is  the  important  one  that  the 
operator  need  not  carry  the  percolation  beyond  the  point  where  it  ceases  to  be  profit- 
able (on  account  of  the  waste  of  alcohol),  because  the  extract  most  be  brooght  to  a 
definite  alkaloidal  strength.  Such  an  extract  can  be  used  with  great  advantage  to 
make  tincture  of  nux  vomica  of  definite  alkaloidal  strength.  For  Beckort's  m^od 
of  assaying  nux  vomica  see  Fharm.  Era,  1887,  p.  447. 

In  both  the  U.  8.  and  Br.  Pharmacopoeias  the  nux  vomica  is  directed  in  fine  pow- 
der ;  but  in  the  latter  only  are  we  told  how  to  reduce  it  to  that  state.  When  the 
extract  is  kept  in  powder,  it  kb  apt  to  agglutinate  into  a  tough  mass.  According  to 
Zippel,  this  may  be  prevented  by  adding  a  little  water  before  the  dose  of  the  evap- 
oration, and  then  continuing  the  evaporation  to  dryness. 

The  fixed  oil  which  is  found  in  this  extract  in  the  proportion  of  from  2  to  3  per 
«ent.  should  be  separated,  shaken  with  a  little  alcohol  to  dissolve  out  the  alkaloidi 
taken  up  by  the  oil,  and  the  solution  evaporated  and  added  to  the  extraet  The 
abstract  is  to  be  preferred  to  the  U.  8.  extract,  which  is  an  active  preparation,  thoogh 
not  always  of  uniform  strength,  owing  to  the  variable  proportion  of  strychnine  in 
the  nux  vomica.  M.  RecluE  obtained  from  sixteen  ounces  of  nux  vomica  the  avenge 
product  of  one  ounce  and  a  quarter.  The  dose  of  the  extract  is  from  half  a  grain 
to  two  grains  (0*03-0*13  Om.),  to  be  repeated  three  times  a  day. 

Off.  Prep,  Br,  Tincture  Nucis  VomicsB. 

EXTRACTUM  NUCIS  VOMICA  FLUIDUM.  U.S.  Fluid Edrad 

of  Nux  Vomiea. 

(fX-TRXC'TVM  KU'ClS  v6M'I-gjE  FLtt'J-DtJlL) 
EztraSt  Uquide  de  Noix  Vomiqae,  Fr.;  Flttwiges  Kr'ihenangeo-Extrakt,  O. 

**  Nux  Vomica,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]; 
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Alcohol,  Water,  each,  a  mifficient  quantity^  To  make  one  hundred  cubic  centimeten 
[or  three  pints].  Mix  eiffht  part$  [or  nine  pinU]  of  Alcohol  with  one  part  [or  ooe 
pint]  of  Water,  aod,  having  mobtened  the  powder  with  one  hundred  cubic  centi- 
meters  [or  three  pints]  of  the  mixture,  let  it  macerate  in  a  closed  vessel,  in  a  warm 
place,  for  fortj-eight  hours.  Then  pack  it  firmly  in  a  cylindrical  percolator,  and 
gradually  pour  menstruum  upon  it,  until  the  tincture  passes  but  slightly  imbued  with 
bitterness.  Reserve  the  first  ninety  cubic  centimeters  [or  forty-three  nuidounces]  of 
the  percolate.  By  means  of  a  water- bath,  distil  off  the  Alcohol  from  the  remainder, 
and  evaporate  the  residue  to  a  soft  extract ;  dimolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
eenlimetera  [or  three  pints].''    U,  S, 

This  is  a  new  officinal  fluid  extract;  its  usefulness  is  not  very  apparent.  The 
drug  is  a  difficult  one  to  exhaust  at  best ;  the  dose  of  the  best  known  liquid  prepara- 
tion, the  tincture,  is  small  enough,  and,  in  our  opinion,  there  was  no  neeessity  for  in- 
troducing a  fluid  extract  which  will,  in  the  majority  of  cases,  not  thoroughly  repre- 
sent tho  drug.     The  dose  is  three  to  five  minims  (0*18  to  0*3  C.c). 

EXTRACTUM  OPIL  U.  &,  Br.    Extract  of  Opium. 

(fX-TBlCTyM  0'P|-I.) 
Bztrait  d'Opiam,  Extrait  th^balque,  /V.y  Opiumextnkt,  0, 

"  Opium,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Water,  seven  hundred  ana 
ffiy  parts  [or  seven  and  a  half  pints] ;  Glycerin,  a  sufficient  quantity.  Cut  the 
Opium  into  small  pieces,  let  it  macerate  for  twenty-four  hours  in  one  hundred  and 
fifty  parts  [or  one  and  a  half  pints]  of  the  Water,  and  reduce  it  to  a  soft  mass  by 
trituration.  Express  the  liquid  from  it,  and  treat  the  residue  again  in  the  same 
manner  with  one  hundred  and  fifty  parts  [or  one  and  a  half  pints]  of  the  Water. 
Bepeat  the  maceration  and  expression  three  times  more,  using  a  fresh  portion  of 
the  Water  each  time.  Having  mixed  the  liquids,  filter  the  mixture,  and  evaporate, 
by  means  of  a  water-bath,  to  a  pilnlar  consistence.  Lastly,  weigh  the  Extract  and 
thoroughly  incorporate  with  it,  while  still  marm,  five  per  cent,  of  Olyoerin.'*   W,  S. 

''  Take  of  ^ium  one  pound  [avoirdupois]  ;  Distilled  Water  six  pints  [Imperial 
measure].  Macerate  the  Opium  in  two  pints  of  the  water  for  twenty-four  hours, 
and  express  the  liquor.  Thoroughly  mix  the  residue  of  the  Opium  with  two  pints 
of  Water,  macerate  again  for  twenty-four  hours,  and  express.  Repeat  the  operation 
a  third  time.  Mix  the  liquors,  strain  through  flannel,  and  evaporate  by  a  water-bath 
to  about  half  a  pound  [av.]."  Br.  *'  Test,  Analyied  as  described  under  *  Opium,' 
this  extract  should  yield  about  twenty  per  cent  of  morphine." 

The  U.  S.  and  Br.  processes  are  essentially  the  same. 

As  purely  aqueous  preparations  of  opium  have  been  found  to  agree  better  with 
nertain  individuals  than  opium  alone  or  its  alcoholic  preparations,  there  is  reason  to 
believe  that  there  are  in  the  crude  drug  one  or  more  principles,  capable  of  causing 
nausea,  headache,  nervous  disturbance,  etc.«  which  are  insoluble  in  water,  though 
extracted  by  alcohol  or  ether.  (See  Opium  Denarcotisatum.)  The  aqueous  extract 
of  opium  formerly  officinal  became  hard  and  friable  on  keeping,  and  the  addition  of 
glycerin  is  now  made  to  cause  it  to  retain  its  pilular  consistence.  Some  pharmacists 
prefer  to  evaporate  the  extract  to  dryness,  and  keep  it  in  a  powdered  condition.  If 
carefully  evaporated  by  water-bath  there  can  be  no  objection  to  this.  M.  Guibourt 
sUtes  that  this  extract,  when  kept,  is  apt  to  swell  up,  owing,  as  he  at  first  supposed, 
to  the  fermentation  of  glucose ;  but  he  now  ascribes  the  phenomenon  to  the  change 
of  meconic  acid  into  the  parameoonio,  with  the  escape  of  carbonic  acid.  (Joum,  de 
Pharm,,  Aoftt,  1860,  p.  138.) 

Reclux  obtained  from  sixteen  ounces  of  opium  an  average  product  of  nine  ounces 
by  hot  water  and  six  by  cold ;  and  the  IT.  8.  formula  usually  yields  about  seven  and 
a  half  ounces  from  the  same  quantity.  The  dose  of  the  extract  of  opium  is  half 
a  grain  to  one  grain  (0031-0065  Gm.^. 

Offi  Prq>.  Emplastrum  Opii ;  Troohisci  GlycyrrhizsB  et  Opii. 

Off,  Prep,  Br.  Extractum  Opii  laquidum ;  Trochisci  Opii ;  Yinum  OpiL 
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EXTRACTUM  OPII  LIQUIDUM.  Br.    Liquid  Extract  of  Opkm. 

(fX-TBAC'TyH  O'Pl-i  LIQ'UJ-DOM— Wk'w^Klttin.) 
Eztrait  liqaide  d'Oplam,  Fr.;  FlUssigee  Opiumeztrakt,  G. 

"  Take  of  Extract  of  Opium  one  ounce  [avoirdupois]  ;  Distilled  Water  sixteen 

fiuidounces  [Imperial  measure] ;  Rectified  Spirit  four  /luidounces  [Imp.  meas.]. 

Macerate  the  Extract  of  Opium  in  the  Water  for  an  hour,  stirring  frequently ;  th^ 

add  the  Spirit,  and  filter.     The  product  should  measure  one  pint  [Imp.  meas.].**  Br, 

*'  It  contains  twenty-two  grains  of  extract  of  opium,  nearly,  in  one  fluidounoe. 
Sp.  gr.  from  0*985  to  0*995."  ''  Test.  Analysed  as  described  under  '  Opium/  this 
liquid  extract  should  yield  about  one  per  cent  of  morphine."  Br, 

This  is  a  good  preparation,  one  which  has  long  been  neeaed,  and  in  the  absence 
of  which  from  the  Pharmacopoeia  empirical  preparations  have  obtained  a  certain 
vogue.  It  is  well  known  that  in  opium  there  are  principles  soluble  in  alcohol  but 
not  in  water,  which  often  produce  various  disagreeable  effects,  not  experienced  from 
the  watery  extract.  What  was  wanted  was  a  liquid  preparation  meeting  this  demand. 
All  that  was  required  was  to  make  an  aqueous  solution  of  the  watery  extract,  and 
to  add  something  to  preserve  it.  The  British  Pharmacopoeia  uses  alcohol  for  the 
purpose,  and  in  the  original  formula  employed  it  in  such  proportion  that  an  Impe- 
rial pint  of  the  liquid  should  contain  three  fluidounces  of  the  spirit,  or  between 
one-sixth  and  one-seventh  by  measure.  But  this  amount  of  alcohol,  aocording 
to  Mr.  Squire,  is  insufficient  for  its  preservation,  and  should  be  doubled.  In  the 
present  Pharmacopoeia  the  spirit  has  been  increased  to  four  fiuidounces,  and  the 
water  diminished  from  seventeen  to  sixteen  fluidounces ;  but  even  with  this  increaae 
the  spirit  constitutes  only  one-fifth,  which  is  considerably  short  of  the  proportion 
recommended  by  Mr.  Squire.  A  preparation  similar  to  the  British  was  made  some 
years  since  by  Mr.  Eugene  Dupuy,  of  New  York.  (See  Opium,)  In  the  De- 
odorised Tincture  of  Opium  of  the  U.  S.  Pharmacopoeia,  the  advantages  of  the 
preparation  have,  we  think,  been  still  better  secured.  The  dose  of  the  liquid  ex* 
tract,  equi/alent  to  a  grain  of  opium,  would  be  about  ten  minims  (0*6  O.C.). 

EXTRACTUM  PAP  AVERIS.  5r.    Extract  of  Poppies. 

(EX-TBXCTyif  PA-PA'V¥-BlS.) 
Extrait  de  Pavot,  Fr,;  Mofaoextrakt.  O, 

"  Take  of  Poppy  Capsules,  freea  from  the  seeds,  and  in  No.  20  powder,  one  pound 
[avoirdupois] ;  Rectified  Spirit  two  ounce$  [av.].  Boiling  Distilled  Water  a  tuffir 
ciency.  Mix  the  Poppy  Capsules  with  two  pints  [Imperial  measnro]  of  the  Water, 
and  infuse  for  twenty-tour  hours,  stirring  them  frequently  4  then  pack  in  a  pereoLitar, 
and,  adding  more  of  the  Water,  allow  the  liquor  slowly  to  pass  until  about  a  gallon 
[Imp.  meas.]  has  been  collected,  or  until  the  residue  is  exhausted*  Evi^xirate  the 
liquor  by  a  water-bath  until  it  is  reduced  to  a  pint  [Imp.  meas.],  and,  when  eoldy 
add  the  Spirit.  Let  the  mixture  stand  for  twenty-four  hours ;  then  separate  the 
dear  liquor  by  filtration,  and  evaporate  this  by  a  water-bath,  until  the  exUaei  hiB 
acquired  a  suitable  consistence  for  forming  pills."  Br, 

The  Extract  of  Poppy  Capsules  was  an  officinal  of  the  Loud,  and  Edin.  Coll^ea, 
but  was  abandoned  in  the  formation  of  the  first  British  Pharmacopoeia.  It  has,  how- 
ever, been  introduced  into  the  last  edition  of  that  work,  though  with  a  prooess 
somewhat  modified.  It  possesses  the  virtues  of  opium,  but  is  inferior,  and  much 
less  uniform  in  strength.     The  dose  is  from  five  to  ten  grains  (0*33-0  65  Qm.). 


EXTRACTUM  PAREIR^.  Br.    Extract  of 

Bztmit  de  Pareira  Brava,  Fr.,^  PareiiarBztrakt,  0. 

"  Take  of  Pardra  Root,  in  No.  40  powder,  one  pound  [avoirdiipois] ; 
Distilled  Water  a  $ufflciency.  Digest  the  Pareira  with  a  pint  [Imp.  mens.]  of  the 
Water  for  twenty-four  hours,  then  pack  in  a  peroolator,  and,  adding  moro  of  the 
Water,  allow  the  liquor  slowly  to  pass  until  about  a  gallon  [Imp.  meas.]  has  been 
collected,  or  the  Pareira  is  exhausted.  Evaporate  the  liquor  bv  a  waterAmtb  luitil 
the  extract  has  acquired  a  suitable  oonsistenoe  for  forming  pills.    Br. 
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This  was  formerly  directed  by  the  London  and  Edinburgh  Colleges,  was  omitted 
in  the  first  British  Pharmacopoeia,  and  has  been  adopted  again  in  the  last  edi- 
tion. By  the  formnla  of  the  London  College,  it  was  prepared  by  boiling  the  root 
m  water,  straining  while  hot,  and  then  evaporating  to  dryness.  The  British  Phar- 
maoopodia  more  wisely  exhausts  the  root  by  percolation,  and  evaporates  by  a  water- 
bath,  thus  avoiding  the  bad  effects  of  iong-oontinued  heat  The  dose  is  from  ten 
to  thirty  grains  (0-65-1 -95  Gm.). 

Off.  Prep.  Br.  Eztractnm  Pareine  Liquidum. 

EXTE ACTUM  PAREIR^  FLUIDUM.  U.S.    Fluid  EOraat 

of  Parfira. 

(fX-TBlOryM  Pjl-BErBJE  FLt^l-DtJM— p%-ril'r8.) 

Xxtraetani  Paroira  Liquldam,  Br.;  Liquid  Bxtraet  of  Parein ;  Bxtmit  liqaide  de  Pareirs 
Braya,  Fr.;  FlOasigM  Pareira-Bxtrakt,  Q. 

"  Pareira,  in  No.  40  powder,  one  hundred  wartimes  [or  fifty  ounces]  ;  Glycerin, 
ttcenty  grcmimet  [or  seven  and  a  half  fluidounces] ;  Diluted  Alcohol,  a  sufficient 
quarUity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Oly* 
oerin  with  eighty  grammes  [or  forty-one  fluidounces]  of  Diluted  Alcohol,  and, 
having  moistened  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward,  Diluted 
Alcohol,  until  the  Pareira  is  exhausted.  Reserve  the  first  eighty-five  cubic  centi- 
meters [or  forty  fluidounces]  of  the  percolate.  By  means  of  a  water-bath,  distil  off 
the  Alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."   U.  S. 

*'  Take  of  Extract  of  Pareira,  Distilled  Water,  Rectified  Spirit,  of  each,  a  suffi- 
dency.  Dissolve  four  parts  of  the  extract  in  a  sufficient  quantity  of  a  mixture  of 
one  fluid  part  of  rectified  spirit  and  three  parts  of  water  to  form  sixteen  fluid  parts 
of  liquid  extract     Filter,  if  necessary.*'  Br. 

The  British  preparation  is  a  concentrated  solution  of  the  extract,  preserved  by 
adding  somewhat  less  than  one- fourth  of  its  measure  of  alcohol,  and  is  said  to  have 
all  the  virtues  of  the  root.  There  must  be  considerable  loss  through  the  action  of 
the  heat  in  evaporating  the  extract,  and  again  through  precipitation,  due  to  attempt- 
ing to  dissolve  an  aqueous  extract  in  a  hydro-alcoholic  menstruum  ;  an  examination, 
however,  would  alone  determine  whether  the  precipitate,  which  is  directed  to  be 
filtered  out,  is  active.  The  American  fluid  extract  is  made  with  diluted  alcohol  and 
glycerin,  is  practically  identical  with  that  of  1870,  and  is  undoubtedly  the  better 
preparation.     The  dose  is  one  or  two  fluidraohms  (3*75-7*5  Co.). 

EXTR ACTUM  PHY808TIGMATIS.  V.  8.,  Br.    Extract  of  PAy- 

9odiffma. 

(¥X-TBlO'TyM  PHt-SQ-STlO'M^-TlS.) 

Bztnetam  Fabn  CaUbftrieaB,  P.O.;  Extnet  of  CalalMr  Bean;  Bztiait  de  Fdre  de  Calabar, 
Fr.;  Kalabarbohnen-Eztrakt,  0. 

**^  Physostigma,  in  No.  40  powder,  otie  hundred  parts  [or  sixteen  ounces  av.]  ; 
Alcohol,  a  sufficient  guarUity.  Moisten  the  powder  with  forty  parts  [or  six  fluid- 
ounoes]  of  Alcohol,  and  pack  it  flrmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  three  hundredparts  [or  three  pints]  of  tincture  are 
obtained,  or  the  Physostigma  is  exhausted.  Seserve  the  first  ninety  parts  [or  four- 
teen fluidounces]  of  the  percolate ;  evaporate  the  remainder,  at  a  temperature  not 
50''  C.  (122''  F.),  to  ten  parts  [or  two  fluidounces],  mix  this  with  the 
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reserved  portioD,  and  evaporate  at  or  below  the  before-mentioned  temperature  in  a 
porcelain  capsule,  on  a  water-bath,  to  a  pilular  consistence."   U,  S. 

"  Take  of  Calabar  Bean,  in  No.  40  powder,  one  pound  [avoirdupois] ;  Bectified 
Spivit  four  pints  [Imperial  measure].  Macerate  the  Bean  for  forty-eight  hours  with 
one  pint  [Imp.  meas.]  of  the  Spirit  in  a  closed  vessel,  agitating  oocamonallj,  then 
transfer  to  a  percolator,  and,  when  the  fluid  ceases  to  pass,  add  the  remainder  of  the 
Spirit  so  that  it  may  slowly  percolate  through  the  powder.  Subject  the  residue  of 
the  Bean  to  pressure,  adding  the  expressed  liquor  to  the  product  of  the  peroolation ; 
filter,  distil  off  most  of  the  Spirit,  and  evaporate  what  is  lefl  in  the  retort  by  a 
water-bath  to  the  consbtence  of  a  sofl  extract."  Br. 

As  alcohol  b  a  much  better  solvent  than  water  of  the  active  principles  of  the 
bean,  it  is  preferred  in  making  the  extract  For  the  uses  of  the  extract,  see  Ph^ 
909txgma,  The  dose  for  internal  use  is  from  one-eixteenth  to  one-sixth  of  a  gnus 
(0-004-001  Gm.). 

Off.  Prep,  Br,  Physostigmina, 

EXTRACTUM  PILOCARPI  FLUIDUM.  U.S.    Fluid  Edrad  oj 

Pilocarpus.    {Fluid  Exiraxst  of  Jahorandu] 

(fX-TR&CTpi  Pf-LQ-OAB'Pi  IXt'f-Dt^lC) 

"  Pilocarpus,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Di- 
luted Alcohol,  a  sufficient  quantity y  To  make  one  hundred  cubic  centimeters  [or  thr<« 
pints].  Moisten  the  powder  with  thirty-Jive  gramm>es  [or  eighteen  fluidounces]  tft* 
Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  doacly 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolatiaD 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Pilocarpus  is  exhausted.  Be- 
serve  the  first  eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50^  C.  (122°  F.),  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pinto]." 
W.S. 

This  is  undoubtedly  the  most  valuable  of  the  new  officinal  fluid  extracts.  It 
represents  jaborandi  leaves  thoroughly.  Of  the  liquid  preparations,  the  infusion 
and  tincture  are  both  open  to  objection,  the  former  on  account  of  the  bulkiness  of 
the  dose,  and  the  latter  from  the  amount  of  alcohol  it  contains.  The  doee  of  the 
fluid  extract  is  fifteen  minims  to  half  a  fiuidrachm  (0*9  to  1*9  C.c). 

EXTRACTUM  PODOPHYLLI.  U,S.    Extrad  of  PodophyOum. 

(^X-TBXCTVM  POD-^PHtL'LI.) 
Extrait  de  Podophjrlle,  Fr.f  FaMblattwanel-Bztrakt,  0, 

"  Podophyllum,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounoes  av.] ; 
Alcohol,  Water,  each,  a  sufficient  mtantity.  Mix  Alcohol  and  Water  in  the  pro- 
portion of  three  parts  [or  three  and  a  half  pints]  of  Alcohol  and  one  part  [or  one 
pint]  of  Water,  and,  having  moistened  the  powder  with  thirty  parts  [or  four  and 
a  half  fluidounces]  of  the  mixture,  pack  it  flrmly  in  a  cylindrical  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  five  hundred 
parts  [or  five  pints]  of  tincture  have  passed.  By  means  of  a  water-bath,  distO 
off  the  Alcohol  from  the  tincture,  and .  evaporate  the  residue  to  a  pilular  consist- 
ence."  ILS. 

Thb  is  possessed  of  the  purgative  properties  of  the  root,  and  may  be  given  in  the 
dose  of  from  one  to  three  grains  (0*06-0*2  Gm.).  From  experiments  made  by 
Mr.  John  B.  Lewis,  it  is  probable  that  the  alcoholic  extract  would  be  much  nore 
powerful  as  a  purgative  than  the  officinal  preparation ;  but  it  does  not  follow  that  it 
would  be  more  serviceable.  (See  A.  J.  P.,  xix.  170.) 
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EXTKACTUM  PODOPHYLLI  FLUIDUM.  U.S.    Fluid  JExtrad 

of  PodophyUum, 

(IX-TBXCTyM  POD-g-PHtL'Li  FLt'l-DtM.) 
Bxtnit  liqiiide  de  Podopbylle,  Fr,;  Fliiasiget  Eassblattwnnel-Bxtnkt,  G, 
^'  Podopnjllum,  in  No.  60  powder,  one  hundred  grammes  [or  £ily  ounoes  ay.]  ; 
Aloohol,  Water,  each,  a  sufficient  quantity^  To  make  one  hwndred  cubic  centimeters 
[or  three  pints].  Mix  three  parts  [or  three  and  a  half  pints]  of  Alcohol  with  one 
part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  thir^  grammes 
[or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  low»  orifice,  and, 
having  closely  oovered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Podophyllum  is 
exhausted.  Beaerve  the  first  eigh^-five  cubic  centimeters  [or  forty  fluidounces]  of 
the  percolate ;  by  means  of  a  water-bath,  distil  off  the  Alcohol  from  the  remainder ; 
dissolve  the  residue  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints].'*  U,  S. 

This  18  another  new  officinal  fluid  extract.  It  well  represents  tho  root,  but  is  of 
very  little  use.     The  dose  is  from  five  to  fifteen  minims  (0-3  to  0*9  C.c). 

EXTR ACTUM  PRUNI  VIRGINI ANiE  FLUIDUM.  U.  S.    Fluid 

Edrad  of  Wild  Cheney. 

(fX-TBlCTyiC  PBtl'NI  v¥lU9lN-].A'N£  FL^'f-Dt^K.) 

Bzirait  lianide  de  Cerisier  de  Virginie^  /V./  FlUssigee  Wildkinchenrinden-Bztrakt,  0. 

*'  Wild  Cherry,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Diluted  Alcohol,  Olyoerin,  Water,  each,  a  sufficient  quarUity^  To  make  one  hundred 
cubic  centimeters  [or  three  pints].  Mix  tux>  parts  [or  seventeen  fluidounces]  of 
Water  with  one  part  [or  seven  fluidounces]  of  Glycerin,  and,  having  moistened  the 
powder  with  fifty  grammes  [or  twenty*four  fluidounces]  of  the  mixture,  pack  it 
loosely  in  a  cylindrical  percolator,  cover  the  latter  well,  and  set  it  aside  for  forty- 
eight  hours.  Then  pack  the  damp  powder  firmly  in  the  peroolatOT,  and  pour  on 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Wild  Cherry 
18  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces] 
of  the  percolate  and  set  it  aside ;  collect  the  next  one  hundred  and  twenty  cubic 
centimeters  [or  forty-eight  fluidounces]  separately,  and  evaporate  to  a  thin  syrup. 
By  means  of  a  water-bath,  distil  off  the  Alcohol  from  the  remainder  of  the  percolate 
and  evaporate  the  residue  to  a  thin  syrup.  Unite  the  two  syrupy  liquids,  and 
evaporate  them,  on  a  water-bath,  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  meamre  one 
hundred  cubic  centimeters  [or  three  pints]."  U.  S» 

This  preparation  has  been  practically  more  troublesome  than  any  of  the  othei 
fluid  extracts.  We  had  flrst  Prof  Procter's  original  process,  then  his  modified 
one.  in  which  almonds  were  used  to  supply  emulsin  to  assist  in  the  development  of 
hydrocyanie  acid.  (See  U.  8.  D.,  15th  edition,  p.  637.)  Thu  was  abandoned  as 
too  eumbersome  in  1870,  and  we  had  the  glycerin  experiment.  The  fluid  extract 
of  1870  deposited  heavily  soon  after  being  made,  and  was  immiscible  widi  aqueous 
liquids  without  precipitation.  These  were  fatal  objections.  The  present  formula  is 
the  result  of  much  careful  work  on  the  part  of  the  Committee,  and  it  is  believed  to 
be  an  improvement  over  all  its  predeoessois.*     It  is  of  a  very  dark  wine  color,  -of  a 

•  Fluid  Extract  of  Wild  Cherry  (Improved).  This  prooess  is  advocated  by  Mr.  Cyras  M.  Booer, 
who  states  that  all  of  the  hydrooyaoio  aoid  Is  developed,  tannin  is  excluded  as  mnoh  as  Msaible, 
and  eonfleqnently  preoipiution  is  reduced  to  the  lowest  point.  "  Take  of  Ground  Wikt  Cherry 
Barky  tern  troyouneet ;  Water  and  Alcohol,  each,  ten  fiuidouticee ;  Glycerin,  four  fiuidrachm: 
Moisten  the  bark  with  ten /luidounce*  of  water  and  put  loosely  In  the  percolator,  close  tightly,  and 
aHow  it  to  macerate  sixty  hours ;  then  pack  very  firmly,  mix  the  ten  /luidouneee  of  alcohol  and 
fomr  of  glyoerin  and  ponr  it  upon  the  Dark ;  now  oork  up  the  percolator  tightly  and  macerate 
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rough  astrin^Dt  taste,  with  a  decided  odor  and  taste  of  hydrocyanic  add.    Tlie  dose 
is  thirty  minims  to  a  floidraohm  (1-9-3-75  G.o). 

EXTRACTUM  QUASSIJE.  U.S.,  Br.    Extract  of  Qaania. 

(fZ-TBXO'TyM  QUAS'8|-ilfi-kw<Mh'^.) 
Bztrait  de  Qaanie  (Bois  amer),  Fr.;  Qaassia-Eztrakt,  0. 

"  Qaassia,  in  No.  20  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Glycerin, 
Water,  each,  a  tufficient  quantity.  Moisten  the  powder  with  fariy  partt  [or  six 
fluidounoes]  of  Water,  pack  it  firmly  in  a  conical  percolator,  and  gradually  poor 
Water  upon  it  until  the  infusion  passes  hut  slightly  imbued  with  bittemeas.  Beduoe 
the  liquid  to  three-fourths  of  its  weight,  by  boiling,  and  strain ;  then,  hj  means  of 
a  water-bath,  evaporate  to  a  pilular  consistence.  Lastly,  weigh  the  Extract,  and 
thoroughly  incorporate  with  it,  while  still  warm,^oe  per  ceiU,  of  Olycerin."   U.S. 

^^Take  of  Quassia  Wood,  rasped,  one  pound  [ayoirdupois]  ;  Distilled  Water,  a 
sufficienof.  Macerate  the  Quassia  with  eight  fluidounoes  of  the  Water  for  twelre 
hours ;  then  pack  in  a  percolator,  and,  adding  more  of  the  Water,  allow  the  liquor 
slowly  to  pass  until  the  Qaassia  is  exhausted.  Evaporate  the  liquor ;  filter  before  it 
becomes  too  thick ;  and  again  evaporate  by  a  water-bath  until  the  extract  is  of  a 
suitable  consistence  for  forming  pills."  Br, 

According  to  M.  Recluz,  sixteen  ounces  of  quassia  yield  by  infusion  in  water 
seven  drachms  of  extract ;  by  maceration  in  alcohol  of  19^  Baum^,  two  ounces  five 
drachms  and  a  half.  The  difference  between  these  quantities  is  so  great  that  we 
suspect  some  mistake  in  the  Bictionnaire  des  Drogues,  from  which  we  quote,  al- 
though it  b  known  that  alcohol  yields  a  larger  proportion  of  extractive  than  does 
water  or  a  mixture  of  alcohol  and  water. 

The  extract  of  quassia  is  dark  brown  or  black,  and  excessively  bitter.  It  is  apt 
to  become  dry  and  dbpoeed  to  crumble  by  time.  It  conoentrates  a  greater  amount 
of  tonic  power  within  a  given  weight  than  any  other  extract  of  the  simple  bitters, 
and  may,  therefore,  be  given  with  great  advantage  in  cases  in  which  it  is  deairaUe 
to  administer  this  class  of  substances  in  as  small  a  bulk  as  possible.  The  doae  is 
one  to  two  grains  (0*065  to  0*13  Gm.),  to  be  given  in  pill.  The  alcoholic  extact 
is  a  better  preparation,  and  the  yield  is  greater ;  but  it  is  probably  wisest  to  adheie 
to  the  aqueous  extract,  on  account  of  its  cheapness. 

EXTRACTUM  QUASSIA  FLUIDUM.  U.S.    Fluid  Extract  of 

Quassia. 

(fX-TBXC'Tyif  QUAS'SI-iB  TLf^'f-DttM-kwOBh'^.) 
Bztrait  liqaide  de  Qaassie,  Fr.;  FlOuiMS  Quassia-Extrakt,  G. 

'*  Quassia,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Dflvted 
Alcohol,  a  tufficient  quantity^  To  make  one  hundred  cubic  centtmeters  [or  three  pints]. 
Moisten  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  Dilated  Atoohol, 
and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradu- 
ally adding  Diluted  Alcohol,  until  the  Quassia  is  exhausted.  Reserve  the  first  fdne^ 
cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  ihe  re- 
mainder to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  oenhjNefen 
[or  three  pints].*'   U.  8. 

This  is  another  new  officinal  fluid  extract.  It  is  exceedingly  bitter,  and  will 
probably  never  be  given  by  itself  internally,  but  used  to  form  the  beds  for  infuaioiis, 
mixtures,  etc    The  dose  would  be  five  to  ten  minims  (0*3  to  0*6  C.c). 


twonty-foor  boon  longer,  at  the  ezplraUon  of  this  time  remove  the  oork,  aad  abovt 
onncft  of  peroolftte  will  eome  throagh ;  water  shoald  now  be  poared  on  to  foree  the  othc  .„_  ._^ 
OGDcei  oat,  when  the  peroolation  ihoald  be  itopped  aad  the  prodaot  will  be  finiihed."    {A.  J,  F^ 
1S87,  pp.  281j  2SX 
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EXTRACTUM  RHAMNI  FRANGUL^.  Br.    Extrad  of  Bhamnus 

Frangula. 

^  Take  of  Bhunniu  Frangala  Bark,  in  No.  40  powder,  one  pound  [av.] ;  Proof 
Spirit,  Water,  of  eacb,  a  wffieiency.  Mix  the  RhamDos  with  two  pints  [Imp.  meas.] 
of  the  Spirit,  and  maoerate  in  a  dosed  veesel  for  forty-eight  hours ;  then  transfer  to 
a  percolator,  and  when  the  fluid  ceases  to  pass,  continue  the  percolation  with  water 
until  three  pints  [Imp.  meas.]  of  liquor  have  been  collected,  or  the  Rhamnus  is  ex- 
hansted.  Svaporate  the  percolated  liquor  by  a  water-bath  until  the  extract  has 
aoquired  suitable  consistence."  Br. 

This  is  a  new  officinal  extract  in  the  British  Pharmacopoeia ;  it  will  no  doubt  be 
useful  in  some  cases,  although  the  bulkiness  of  the  dose,  which  b  given  as  fifteen  to 
sixty  grains  (0*9-3*9  Gm.),  would  militate  against  its  extended  employment 

EXTRACTUM  RHAMNI  FRANGUL^E  LIQUIDUM.  Br.  Liqaid 

ExtrcuA  of  Rhamnus  Frangula. 

(fX-TRlaryil  SHlMllf  n^N'Oy-IiA  LlQ17(-Di)U— Ilk'w^dam.) 

''  Take  of  Rhamnus  Frangula  Bark,  in  coarBO  powder,  one  pound  [ay.] ;  Rectified 
S^nt /our  fluidounces;  Distilled  Water  a  tuffieieM^.  Boil  the  Bark  in  three  or 
four  suceessive  quantities  of  the  water,  until  exhausted.  Evaporate  the  liquors  by 
the  heat  of  a  water-bath  to  twelve  fluidounces  [Imp.  meas.] ;  when  cold  add  the 
spirit,  allow  the  mixture  to  remain  for  some  hours,  then  filter,  and  make  up  to  the 
Folnme  of  sixteen  fluidounces  [Imp.  meas.]  with  distilled  water."  Br. 

This  is  a  new  liquid  extract  of  the  British  Pharmacopoeia.  It  is  questionable 
whether  the  full  strength  of  the  drug  is  thoroughly  represented  in  this  "  preserved 
."    The  dose  is  given  as  one  to  four  fluidrachms  (3*75-15  Co.). 


EXTRACTUM  RHEI.  U.  8.,  Br.    Extract  of  Rhubarb. 

(fx-TR&o^yii  RHi'i-rt'r.) 

ISxtnetmn  Rhei  AlcohoHonm ;  Extrait  de  Rbubarbe,  Fr.;  Rliubarber-Eztrakt,  0, 

"  Rhubarb,  in  No.  30  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Alco- 
hol, Water,*  each,  a  tufficiewt  quantity.  Mix  Alcohol  and  Water  in  the  proportion 
of  three  parts  [or  three  and  a  half  pints]  of  Alcohol  and  one  part  [or  one  pint]  of 
Water,  and  having  moistened  the  powder  with  forty  parts  [or  half  a  pint]  of  the 
mixture,  pack  it  firmly  in  a  conical  percolator ;  then  gradually  pour  the  menstruum 
upon  it  until  the  tincture  passes  nearly  tasteless.  Reserve  the  first  one  hundred 
ports  [or  fifteen  fluidounces]  of  the  percolate,  and  set  it  aside  in  a  warm  place,  until 
It  is  reduced  by  spontaneous  evaporation  to  fifty  parts  [or  eight  ounces  av.].  Evap- 
orate the  remainder  of  the  percolate,  in  a  porcelain  vessel,  by  means  of  a  water-bath, 
at  a  temperature  not  exceeding  70^  C.  (158^  F.),  to  the  consistence  of  syrup.  Mix 
this  with  the  reserved  portion,  and  continue  the  evaporation  until  the  mixture  is 
reduced  to  a  pilular  consistence."   U.  S. 

"  Take  of  Bhubarb  Root,  in  No.  40  powder,  one  pound  [avoirdupois] ;  Proof 
Spirit,  Distilled  Water,  of  each,  a  sufficiency.  Mix  the  Rhubarb  with  three  pints 
[Imp.  meas.]  of  the  Spirit,  and  maoerate  in  a  closed  vessel  for  forty-eight  hours ; 
then  transfer  to  a  percolator,  and  when  the  fluid  ceases  to  pass,  continue  the  perco- 
lation with  water  until  five  pints  [Imp.  meas.]  of  lic^uor  have  been  collected,  or  the 
Rhubarb  is  exhausted.  Evaporate  the  percolated  liquor  by  a  water-bath  until  the 
extract  has  acquired  a  suitable  consistence  for  forming  pills."  Br. 

The  British  extract  is  probably  less  active  than  the  U.  S.  preparation,  because  the 
meostmnm  used  to  complete  the  former  is  more  aqueous.  Rhubarb  yields  all  its 
active  matter  to  vrater  and  alcohol ;  but,  unless  the  evaporation  is  performed  with 
great  care  and  with  a  moderate  heat,  it  is  certain  that  the  purgative  principle  is,  to 

*  There  is  evidently  an  editorial  oversight  in  the  U.  8.  Pharm.  1880,  in  the  insertion  of  the 
words  after  Alcohol  of  **  one  hundred  and  itoenty  parti"  and  the  snoeeeding  line, "  Dilated  Alooholy. 
« tuJUUmi  qmanHtg."    They  have  no  oenneetion  with  the  snooeeding  directions. 
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a  greater  or  less  extent,  injured  or  dissipated  in  the  prooesB ;  and  tke  extract  nqr 
thus  become  even  less  efficient  than  the  root  Among  other  conseqaeneeB  which 
result  from  the  boiling  temperature,  is  the  formation  of  a  compound  of  the  taonin 
and  starch,  which  is  insoluble  in  cold  water,  and  upon  its  preoipilatioii  probaUj  cv- 
ries  with  it  a  portion  of  the  purgative  principle.  There  is,  moreo?er,  reason  to  be- 
lieve that  this  principle  is  volatilisable  by  heat,  and  that  a  portion  of  it  escapes  with 
the  vapor.  When  properly  prepared,  the  extract  has  decidedly  the  peculiar  odor 
of  rhubarb.    The  dose  of  the  extmot  la  finom  five  to  ten  grains  (0*3-0-65  6m.). 

EXTRACTUM  EHEI  FLUIDUM.  U.S.    Fluid  Extraal  of  Ekubarb. 

(fX-TSXC'TyM  BHt'I  FLtf'f-Dt^-^rt'l.) 
Extrait  liquide  de  Rhubarbe,  Fr.;  FlQssigee  Rhabarber-Extrakt,  0. 

"  Rhubarb,  in  No.  30  powder,  one  hundred  ^ammes  [or  fifty  ounoes  av.] ;  Al- 
cohol, Water,  each,  a  guffident  qucmtUy^  To  make  one  hundred  cubic  eeniimeten 
[or  three  pints].  Mix  three  parts  [or  three  and  a  half  pints]  of  Alcohol  with 
one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  fwfy 
fframmes  [or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  conical  peitx>lator; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  %  stnftom 
above  it  When  the  liquid  begins  to  drop  from  the  percolator,  dose  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-evht  hours.  Then  allow 
the  percolation  to  proceed,  graaually  adding  menstruum,  until  the  Rhabarb  is  ex- 
hausted. Reserve  the  first  ieveaiUy-five  cubic  centimeters  [or  thtily-aix  flaidomices] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exoeediDg  70^ 
C.  (158^  F.),  to  a  sod  extract ;  dissolve  this  in  the  reserved  portion,  and  add  eoou^eih 
menstruum  to  make  the  Fluid  Bxtraot  measure  one  hundred  cubic  eeniimeiert  [or 
three  pints]."  U,  S. 

Although  the  process  for  the  fluid  extract  of  rhubarb  of  U.  S.  P.  1870  was 
an  improvement  on  its  predecessors,  on  the  addition  of  water  the  fluid  extract  pre- 
cipitated heavily,  so  that  syrups  or  mixtures  made  with  it  were  very  unsightly.  As 
the  chief  use  of  the  fluid  extract  is  in  making  such  preparations,  this  is  very  unfiir- 
tunate,  and  constitutes  sufficient  grounds  for  the  abandonment  of  an  officinal  formula 
in  favor  of  one  which  will  exhaust  the  root  of  its  purgative  properties,  and  yet  afford 
an  extract  that  remains  dear  when  water  is  added  to  it  Mr.  Geo.  Bille  daims  that 
all  that  is  necessary  is  to  exhaust  the  sixteen  troyounces  of  rhubarb  with  cold  water, 
evaporate,  by  means  of  a  water-bath,  to  twelve  fluidounces,  and  add  four  fluidoonees 
of  glycerin.  The  present  process  affords  a  fluid  extract  which  thoroughly  represents 
the  root,  but  it  has  the  same  objection  that  the  former  preparation  had,  immiscibility 
with  syrups  and  water,  with  loss  of  transparency.  The  dose  for  an  adult  may  tie 
twenty  or  thirty  minims  (1*25-1*9  O.c.)  as  a  purgative,  and  from  five  to  ten  minims 
(0*3-0*6  C.c.)  as  a  laxative. 

Off.  Prep,  Mistura  Rhei  et  Sodse. 

EXTRACTUM  RHOIS  GLABRA  FLUIDUM,  U.  8.    Fluid 

EactrcuA  of  Rhus  CRabra. 

(fx-TBXCTyM  bho'Ib  glA'bbjb  n.tr';.i>CM.) 

Extrait  liquide  de  Somae,  Fr.;  FlQasigee  Sumaob-Extrakt,  0. 

"  Rhus  (jj-labra,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ouneeB  av.] ; 
Glycerin,  ten  grammes  [or  three  and  three-quarter  fluidounces] ;  Dfluted  Aleohol, 
a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Glycerin  with  ninety  grammes  [or  foHy-six  and  a  half  fluidounoes]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  thirty-Jive  grammes  [or  eighteen 
fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  tiieB  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stmtiim  above  ik 
When  the  liquid  begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and, 
having  closcdy  covered  the  percolator,  macerate  for  forty-eight  hours.  Thai  alk>w 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menatninay 
and  afterward,  Diluted  Alcohol,  unUl  the  Rhus  Glabra  is  exhaurted.    Beaenro  the 
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firrt  eighty  cmbie  eentimOers  [or  thirty-eiglit  flatdouiioeB]  of  the  peroolate,  and  eYap- 
orate  the  remainder  to  a  soft  extract ;  diaeolve  this  in  the  reserved  portion,  and  add 
enough  Dilated  Aioohol  to  make  the  Fluid  Bztraot  measure  one  hundred  cubic 
cemHmeien  [or  three  pints].'*  U,  S, 

This  is  a  new  officinal  fluid  extract  A  formula  for  this  preparation  was  proposed 
by  Prof.  J.  P.  Remington  (iL  J.  P.,  1874,  p.  7)  which  differs  from  that  at  present 
officinal,  merely  in  containing  a  larger  proportion  of  glycerin  in  the  menstruum. 
Experience  has  shown  that  Sbb  is  a  valuable  preparation  of  sumach  berries,  and  is 
a  useful  addition  to  mouth  and  throat  washes,  gargles,  etc. 

EXTRACTUM  ROS^  FLUIDUM.  f7:&    Fhdd  Extraat  of  Boae. 

(fZ-TBlCTyif  BJy^JS  IXtT'l-Dt^M.) 
Bztrait  liquide  do  Ro«e  roage,  Fr,;  Flttraiges  EssigrofenblEtter-Bztrftkt,  (?.  • 

**  Red  Rose,  in  No.  30  powder,  one  hundred  grammet  [or  fifty  ounces  av.] ;  Gly- 
eerin,  te»  gnmmmeB  [or  three  and  three-quarter  fluidounces] ;  Diluted  Alcohol,  a 
wffieient  quamiUyy  To  make  one  hundred  cMe  centimeters  [or  three  pints].  Mix 
the  glycerin  with  ninety  grammet  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Aloohd,  and,  having  moistened  the  powder  with  /orfy  grammet  [or  twenty  fluid- 
ounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  glass  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  iU 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward,  Diluted  Alcohol,  until  the  Bed  Rose  is  exhausted.  Reserve  the 
first  tecenty-Jive  cubic  ceniimeten  [or  thirty-six  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
ceniwieten  [or  three  pints]."  U.  S. 

This  18  another  new  officinal  fluid  extract,  which  will  be  found  ver^r  useful  as  an 
adjuvant  and  elegant  astringent.  It  is  of  a  deep  red  color,  with  the  agreeable  flavor 
of  rose.     It  may  be  given  in  the  dose  of  one  or  two  fluidrachms  (3*75  or  7*5  Co.). 

EXTRACTUM  RUBI  FLUIDUM.  U.S.    Fluid  Extract  of  Bubua. 

(fX-TRlG'TyM  BU'BI  TLtt'l-DClf.) 

Bztrait  Kqinde  d'^ooroe  de  Ronee,  Fr,;  Flttssiges  Brombeerrinden-Bxtrakt,  O, 

'^  Rubus,  in  Na  60  powdor,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Glycerin, 
twenig  grammes  [or  seven  and  a  half  fluidounces]  ;  Alcohol,  Water,  each,  a  sufficient 
qucuUitg,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Glycerin 
with  forty-five  grammes  [or  twenty-six  fluidounces]  of  Alcohol  and  thirty  five 
grammes  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  thirty-five 
grammes  [or  seventeen  fluidounces]  of  the  mixture,  pack  it  flrmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  graduall  v  adding,  first,  the  remainder 
ef  the  menstruum,  and  afterward,  a  mixture  of  Alcobol  and  Water,  made  in  the 
pffopoitton  of  nine  parts  [or  twen^-six  fluidounces]  of  Alcohol  to  seven  parts  [or 
one  pint]  of  Water,  until  the  Rubus  is  exhausted.  Reserve  the  first  seventy  cMc 
centimeters  [or  thirty-three  fluidounces]  of  the  percolate ;  by  means  of  a  water-bath, 
distil  off  the  Alcohol  ftom  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ; 
diflsolve  this  in  the  reserved  portion,  and  add  enough  of  a  mixture  of  Alcohol  and 
Water,  umng  the  last-named  proportions,  to  make  the  Fhiid  Extract  measure  one 
ktmdred  cubic  centimeters  [or  three  pmts].'*   IL  S. 

This  fluid  extract  does  not  differ  essentially  firom  that  formerly  officinal.  It  is  a 
very  daik,  reddish  brown,  translucent  fluid,  having  the  properties  of  the  root  in  a 
marked  degroe.    The  dose  is  a  half  fluidraohm  to  a  fluidrachm  (1*9-^*75  G.e.). 

Of,  Pi^.  Syrupus  Rnbi. 
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EXTRACTUM  RUMICIS  FLUIDUM.  U.S.    Fluid  Eelrael  <f 

Itv/fMX. 

(¥X-TRXC'TyM  BU'Ml-Cte  lxO'l-D(tM.) 

Fluid  Extract  of  Tellow  Dook;  Eztnit  Uquide  de  Patience  frii^e,  Fr,;  Fliiniget  arindwvml- 
Exirakt,  O, 

''  Rumez,  in  No.  40  powder,  (me  hundred  grammeM  [or  fifty  onnoes  av.] ;  Dilated 
Alcohol,  a  Bujfficient  qtiarUity,  To  make  one  hundred  cubic  centimeters  [or  three  piots]. 
Moisten  the  powder  with  thirty-five  grammes  [or  eighteen  flaidounceB]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Dilated 
Alcohol  to  saturate  the  powder  and  leave  a  stratnm  above  it  When  the  liqoid 
begins  to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  closely  eofw&ed 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
seed,  gradually  adding  Diluted  Alcohol,  until  the  Ramez  is  ezhausted.  Reserve 
the  first  eigh^  cubic  centimeten  [or  thirty-eight  fiuidounces]  of  the  peroolmte,  and 
evaporate  the  remainder  to  a  soft  eztract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Eztract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."   U.  8. 

A  new  officinal  fiuid  eztract  having  a  dark  yellowish  brown  color,  and  the  peooliar 
odor  and  taste  of  nimez.    The  dose  is  a  floidraohm  (3-75  Co.). 

EXTRACTUM  SABINE  FLUIDUM.  Kflf.    Fluid  Ectrad  of  Savine. 

Extrait  liquide  de  Sabine,  Fr.;  Fliissim  Sadebaam-Extrakt,  0. 

*'  Savine,  in  Np.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints!. 
Moisten  the  powder  with  twenUy-five  gramme  [or  fifteen  fiuidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Aloohd  to  satante 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  dose  the  lower  orifice,  and,  having  closely  covered  the  percolator,  maoenle 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Savine  is  ezhausted  Reserve  the  first  ninety  cubic  eenHmeters 
[or  forty-three  fiuidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
eztract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Eztract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S, 

This  is  identical  with  the  fluid  eztract  formerly  officinal.  It  is  a  dark  greenisli 
black  fiuid,  not  mizing  well  with  aqueous  liquids  without  the  use  of  an  emuloiQfiBg 
agent.  It  is  rarely  given  internally;  the  dose  is  three  to  eight  minims  (0'18^^)-5 
C.c). 

Off,  Prep.  Geratum  Sabinss. 

EXTRACTUM  SANGUINARI^  FLUIDUM.  K  A    Fluid  Ednd 

of  Sanguinaria. 

(fX-TRXCTyM  8XN-OUf-NA'B).JS  FLt'l-Dt^M— eliic-gw^nl'f^.) 

Plnid  Extract  of  Blood  Root;  Extrait  liquide  de  SangaiBaire,  /V./  Flfiasiges  Bhitumaal  1»» 
trakt»  a. 

"  Sanguinaria,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  oanoes  av.] ; 
Alcohol,  a  sufficient  qtumtity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Mobten  the  powder  with  thirty  grammes  [or  seventeen  fluidoanoes]  of  Aleohol| 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Aloohol  to  aatarata 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  b^^ins  to  drop  froB 
the  percolator,  close  the  lower  orifice,  and,  having  dosely  covered  the  peroolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Aloohol,  untU  the  Sanguinaria  \b  ezhausted.  Reserve  the  first  dghlyfim 
cubic  centimeters  [or  forty  fiuidounces]  of  the  peroolate,  and  evaporate  the  remaiDder 
to  a  soft  eztract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Aloohol  to 
make  the  Fluid  Eztract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  & 
^  The  liquid  preparations  of  sanguinaria  all  have  an  unfortunate  tendenoj  to  pre- 
cipitate, and  this  new  fiuid  eztract  will  not  prove  an  ezception.  It  is  of  a  Tery  deep 
red  color.    The  dose  is  three  to  five  minims  (0*18  to  0*3  Co.). 
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EXTRACTUM  SARSAPARILLJE  00MP08ITUM  FLUIDUM. 

U.  8.     Oompound  Fluid  Extract  of  SarMparilla. 

(fX-TBlC'TVII  BAJUS^-P^-BlL'LiB  09M-P()§'f-TOM  IXO'I-DOM.) 

Bztnut  liquide  de  SalsepareiUe  oomposiy  Fr;  ZasammengMetstes  fltttslgM  SampariUft-Bz- 
trmkt,  (?. 

"  Sanapanlla,  in  No.  30  powder,  teventyjive  grammei  [or  thirtj-fieyen  and  a  half 
oances  av.] ;  Olyoyrrhiia,  in  No.  30  powder,  tvodve  grcrnvmet  [or  six  onncea  av.]  ; 
Saaaafiras  fiark,  in  No.  30  powder,  ten  grcmmet  [or  five  ounoea  av.]  ;  Meaerenm,  in 
No.  30  powder,  three  gramvnen  [or  one  and  a  half  onnoes  av.]  ;  Qlyoerin,  ten  grammes 
[or  three  and  three-qnarter  flnidonnoes] ;  Alcohol,  Water,  each,  a  mifficient  quan^ 
tUy^  To  make  one  hundred  cubic  centimetert  [or  three  pints].  Mix  the  Olyoerin 
with  thirty  grammes  [or  seventeen  fluidounces]  of  Alcohol  and  six^  grammes  [or 
thirty  fluidoanoes]  of  Water,  and,  having  moistened  the  mixed  powders  with  forty 
yranwnes  [or  twenty  flnidonnoes]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hoon.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remain- 
der of  the  menstruum,  and  afterward,  a  mixture  of  Alcohol  and  Water,  made  in  the 
proportion  of  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  to  tu>o  parts  [or  four 
pinta]  of  Water,  until  the  powder  is  exhausted.  Reserve  the  first  eighty  cuhic  cen- 
timeters [or  thirty-eight  fiuidounces]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  of  a  mixture 
of  Alcohol  and  Water,  using  the  last-named  proportions,  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."   U.  S. 

Everything  depends  in  the  process  upon  having  the  several  ingredients  equably 
powder^,  mixing  them  well  and  duly  moistening  them,  and  then  packing  them 
properly  in  the  percolator.  The  moistening  of  the  mixed  powders  is  more  easily 
effected,  as  they  are  less  disposed  to  form  lumps  than  is  the  sarsaparilla  powder 
alone.  The  preparation  is  intended  to  represent,  in  a  concentrated  state,  the  com- 
pound decoction  of  sarsaparilla,  having  all  its  ingredients  with  the  exception  of 
the  guaiaoum  wood,  which  probably  adds  little  to  the  efficacy  of  the  decoction. 
It  was  originally  proposed  by  Wm.  Hodgson,  Jr.  (Joum,  of  the  Phila.  Col.  of 
Pharm.y  ii.  285) ;  and  the  officinal  process  differs  from  his  mainly  in  the  omission 
of  the  guaiacum  wood,  the  resin  of  which,  separating  during  the  evaporation,  some* 
what  embarrassed  the  process,  without  adding  to  the  virtues  of  the  extract  The 
doae  18  from  thirty  minims  to  a  fluidrachm  (1-9-3-75  C.c.),  three  or  four  times  a  day. 

EXTRACTUM  SARSAPARILLA  FLUIDUM.  U.S.    Fluid 

Extract  of  Sarsaparilla. 

(fX-TRXC'TVM  SAB^-P^-bIl'LA  TLC'I-DGM.) 

Eatrastiim  Btmm  Uqnidum,  Br.;  Liquid  Extract  of  Sanapuilla;  Liquor  Sans;  Eztrait 
Bqnide  de  Satoepareille,  fV,;  Flttniges  Sarsaparilla- Ex trakt,  O. 

^  Sarsaparilla,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Glycerin,  ten  grammes  [or  three  and  three-quarter  fluidounces] ;  Alcohol,  Water, 
each,  a  tuffitdent  quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Mix  the  U-lycerin  with  thirty  grammes  [or  seventeen  fiuidounces]  of  Alcohol  and 
fixty  grammes  [or  thirty  fluidounces]  of  Water,  and,  having  moistened  the  powder 
with  forty  gramm/es  [or  twenty  fluidounces}  of  the  mixture,  pack  it  firmly  in  a 
^lindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  ahove  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
dose  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
oght  hours.  Then  allow  the  percolation  to  proceed,  graduallv  adding,  first,  the 
remainder  of  the  menstruum,  and  afterward,  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  to  two 
parts  [or  four  pints]  of  Water,  until  the  Sarsapanlk  is  exhausted.  Reserve  the 
first  eighty  cubic  centimeters  [or  thirty-eight  fiuidounces]  of  the  percolate,  and  evap- 
orate the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
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enough  of  a  mixtore  of  Aloohol  and  Water,  ssing  the  last-named  proportiooa,  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  ceiUimeten  [or  three  piDts]." 

**  Take  of  Jamaica  Sarsaparilla,  in  No.  40  powder,  forty  ounces  [ay.l ;  Proof  Spirit 
two  pints  [Imp.  meas.]  ;  Sugsijive  ounces  {jblyJ]  ;  Distilled  Water  ttoelve  pints  {Im^ 
meas.].  Mix  the  Sarsaparilla  with  the  l^irit,  and  macerate  in  a  eloeed  Teasel  for 
ten  days ;  then  press  out  twenty  fluidounoes  [Imp.  meas.]  of  liquor,  and  set  Uiis 
aside.  Mix  the  pressed  residue  with  the  water,  and  maoerate  at  160^  F.  (71^*1  C.) 
for  sixteen  hours,  then  strain  and  press  out  the  liquid,  dissolve  the  sugar  in  this. 
and  evaporate  in  a  water-bath  to  about  eighteen  fluidounoes  [Imp.  meas.].  Mix 
the  two  liquids,  and  make  up  the  volume  to  forty  fluidounoes  [Imp.  meas.],  bj  the 
addition  of  distilled  water."  Br. 

Of  these  two  processes,  that  of  the  U.  8.  Pharmaooposia,  except  in  respect  to  Uie 
high  price  of  alcohol,  is  greatly  preferable ;  and  this  objection  will  l:^  in  great 
measure  obyiated  by  recovering  the  alcohol,  which  can  be  done  by  using  a  disitilk- 
tory  apparatus  in  the  eyaporation.  There  can  be  no  doubt  that  Sarsapanlla  is  mora 
thoroughly  exhausted  when  submitted,  in  the  state  of  powder,  to  peroolation  with 
a  mixture  of  diluted  alcohol  and  glycerin,  than  it  oan  be  by  maceration  and  subse- 
quent digestion  of  the  whole  root  in  water,  even  though  continued  for  twelve  houn. 
The  non-use  of  heat  in  the  U.  8.  process  is  also  a  great  advantage ;  and  the  glyoeriD 
is  preferable  as  a  preservative  to  alcohol  alone.  There  is  some  diffimtj  in 
properly  mixing  the  powder  with  the  menstruum,  as  it  is  apt  to  agglutinate  in 
lumps ;  but  this  can  be  obviated  by  suitable  manipulation,  and  a  uniformly  moist- 
ened mass  obtained.  The  introduction  of  a  simple  fluid  extract  of  sarsaparilla  into 
our  Pharmacopoeia  was  judicious ;  as  it  enables  the  physician  to  associate  this  med- 
icinal with  others  at  his  pleasure,  and  in  such  proportions  as  he  may  deem  expedient 
He  may  rely  upon  the  ^cienoy  of  the  preparation,  if  made  with  suffioient  care  and 
skill,  and  from  good  parcels  of  the  root.  The  U.  8.  fluid  extract  is  a  somewhat 
thickish,  scarcely  translucent  liquid,  of  a  very  dark  reddish  brown  oolor,  and  of  a 
sweetish  and  a  slightly,  though  persistently,  acrid  taste.  The  dose  is  fiiMn  thirty 
to  sixty  minims  (1*9-^*75  G.c),  equivalent  to  the  same  number  of  grains  of  sarsa- 
parilla  in  substance.  The  dose  of  the  British  preparation  is  stated  in  the  Phanna- 
copceia  to  be  from  two  to  four  fluidraohms  (7*5-15  C.c). 

EXTR ACTUM  SCILLiE  FLUIDUM.  U.  8.    Fluid  EOrad  of  SqmIL 

(fX-TRXCT^M  SgYL'LA  rL^'l-DtM-tfl'M.) 
Extrait  liquide  de  Soille,  Fr.;  FlUuiges  Meerswiebel-Extrakt,  0, 

'^  Squill,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  ounoes  av.];  AJeohoI, 
a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  twenty  grammes  [or  twelve  fluidounces]  of  Aloohol,  and 
pack  it  in  a  cylindrical  percolator;  then  add  enough  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  ftom  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  maoerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alco- 
hol, until  the  Squill  is  exhausted.  Reserve  the  first  seventy-fioe  cubic  cemtimHers 
[or  thirty-six  fluidounoes]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve 'this  in  the  reserved  portion,  and  add  enough  Alcoh<d  to  make  the 
Fluid  Bxtraot  measure  om^  hundred  cubic  centimeters  [or  time  pints]."  U.S. 

This  fluid  extract  difiera  from  the  one  formerly  officinal  in  containing  no  glycerin 
in  the  menstruum.  It  is  a  beautifully  dear  dark  red  liquid,  whidh  is  especiaUj  use- 
ful for  combining  with  stimulant  expeotorants,  such  as  oaibonate  of  ammonium, 
which  are  incompatible  with  the  officinal  syrup  of  squill.  Prof.  J.  U.  Lbyd  reecmi- 
mends  diluted  acetic  acid  for  a  menstruum,  and  that  this  fluid  extraet  should  be  Bade 
half  strength, — i.e.,  2  Co.  represent  1  Om.  (See  Am.  Drug.y  1886,  p.  202.)  Tbe 
dose  of  the  offiiiinal  fluid  extract  as  an  expectorant  is  two  to  three  minims  (0-12  Is 
e-18  Co.),  ^ 
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EXTR ACTUM  SCUTELLARIAE  FLUIDUM.  ET./fif.    Flmd  Extract 

of  Scutellaria. 

(fX-TBlC'TyM  SCU-TfL-I.A'B{-iB  VLt'l-POU.) 
Fluid  Bxtnot  of  Skalloap ;  Extrait  liquide  de  SootoUaire,  Fr.;  FlUfisiges  Holmkraut-Extrakt,  G. 

'*  Soatellaria,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Al- 
cohol, Water,  each,  a  sufficient  qucmtitjf,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  one  part  [or  two  and  a  Quarter  pints]  of  Alcohol  with  tux> 
parts  [or  four  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty-five 
grammes  [or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Scutellaria 
is  exhausted.  Beserve  the  first  eighly  cubic  centimeters  [or  thirty-eight  fluidounces] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centimeters  [or  three  pints].*'  U,  S. 

A  new  fiuid  extract  in  the  Pharmaoopcsia,  but  thoroughly  representing  the  ac- 
tivity of  Scutellaria.  It  is  of  a  dark  greenish  brown  color,  and  is  given  in  the 
dose  of  one-half  to  one  fluidrachm  (^1*9  to  3*75  C.c). 

EXTEACTUM  SENEGiE  FLUIDUM.  U.S.  Fluid  Edraot  of  Senega. 

(fX-TBlC^T^M  SfiN'lt^A  FLt'l-nCM.) 

Eztrait  liquide  de  Polygale  de  Virginle,  Extrait  liquide  de  S^n^oa,  Fr;  Fliissiges  Senega-Ex- 
trakt,  G. 

^  Senega,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Water 
of  Ammonia,  two  grammes  [or  one  fluidounce] ;  Alcohol,  Water,  each,  a  suffiderU 
guaniity^  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  two  parts 
[or  four  and  a  half  pints]  of  Alcohol  with  <me  part  [or  two  pints]  of  Water, 
and,  having  moistened  the  powder  mth  forty  five  gramme  [or  twenty-six  fluidounces] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  firom  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  Sen^a  is  exhausted.  Reserve  the 
first  eighty  five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evapo- 
rate the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add, 
first,  the  Water  of  Ammonia,  and  afterward,  enough  menstruum  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,  S, 

Fluid  Extract  of  Senega  was  very  frequently  the  cause  of  annoyance  to  the  phar- 
macist through  gelatinization.  This  was  due  to  the  presence  of  pectinous  bodies  in 
the  root  The  addition  of  an  alkali  to  the  menstruum  effectually  prevents  this,  an4 
in  this  respect  the  present  preparation  is  a  great  improvement  over  the  former  one. 
It  is  a  blackish  brown  moderately  thin  liquid,  which  may  be  used  for  the  same  pur- 
poses as  the  crude  drug,  in  doses  of  from  one  to  five  minims  (0'06-0'3  C.c). 

For  other  processes  for  this  fluid  extract,  by  Qay  W.  Holmes  and  Prof.  P.  W. 
Bedford,  see  N,  R.,  1883,  pp.  195, 196. 

Off.  Prep.  Sympiis  Seneg». 

EXTRACTUM  SENN^  FLUIDUM,  U.S.    Fluid  Extract  of  Senna. 

.      (fX-TRlG'TyM  S£n'N2B  FLt')-Dt^M.) 

Sxtrait  liqoide  de  86n€,  Fr.;  FlttMiges  Senna-Extrakt,  G. 

^'  Senna,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alco- 
hol, Water,  each,  a  sufficient  guantiHfy  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol  with 
four  parts  [or  four  pints]  of  Water,  and,  having  moistened  the  powder  with  forty 
grammes  [or  twenty  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  oylindrical  pei^ 
eolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
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stratum  above  it.  When  the  liquid  b^os  to  drop  from  the  peroolator,  doee  Ibe 
lower  orifice,  and,  haviug  closely  ooyered  the  peroolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Senna  is  exhausted.  Reserve  the  first  ei^h^  cubic  centimeten  [or  thirty-eight 
fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  8, 

The  officinal  fluid  extract  of  senna  of  1870  differed  materially  from  that  of  tbe 
Pharmacopoeias  of  1850  and  1860,  containing  neither  sugar,  oil  of  fennel,  nor  Hoff- 
mann^s  anodyne.  It  was  deemed  better  to  leave  to  the  prescriber  the  choice  of  the 
volatile  oil,  and  to  depend  for  the  preservation  of  the  fluid  extract  tipon  the  gly> 
oerin  and  what  might  remain  of  the  alcohol  after  the  evaporation.  The  present 
officinal  fluid  extract  is  again  very  different  frx)m  that  of  1870,  which  contained  50 
per  cent,  of  glycerin.  There  is  no  glycerin  in  the  menstruum  now,  and  there  really 
seems  no  occasion  for  its  use.  The  fluid  extract  is  a  dark,  blackish,  thickish,  and 
somewhat  turbid  liquid,  with  a  strong  flavor  of  senna.  The  dose  is  from  one  to 
four  fluidrachms  (3*75-15  G.c.)  for  an  adult.  In  consequence  of  its  griping  ten- 
dency, it  should  be  mixed  with  one  of  the  volatile  oils,  as  of  fennel,  anise,  or  cara- 
way, in  the  proportion  of  about  two  minims  (0-12  C.c.)  to  the  fluidounce(30  Co.). 
It  is  well  adapted  for  exhibition  with  saline  cathartics,  such  as  Epsom  salt  or  cream 
of  tartar,  which  also  obviate  its  griping.  In  this  case  not  more  than  one-half  of  the 
full  dose  of  the  fluid  extract  should  be  given  at  once. 

EXTRACTUM  SERPENTARI^  FLUIDUM.  U.  8.   Fluid  EOrMi 

of  8erpeniaria. 

(fX-TBXCTyK  Si&&-P¥N-Tl'B{-JS  FLO'{-DttM.) 

Fluid  Eztraot  of  Virginia  Snake  Root;  Extnit  liquide  do  S«rpentaire,  Fr,/  Flttniges  Sefalaa- 
genwurs-Extrakty  G, 

'^  Serpen taria,  in  No.  60  powder,  one  hundred  fframmes  [or  fifty  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  oentimeiers 
[or  three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol 
with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  dwr^ 
granvmes  [or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrioil 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  peroolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  peroolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Serpentaria  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters  [or  forty- 
three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U,  8 

This,  though  simply  a  concentrated  tincture,  is  a  good  preparation,  containing  Uie 
virtues  of  the  root  within  a  small  bulk.  The  fluid  extract  of  serpentaria  originated 
with  Mr.  J.  C.  Savory,  whose  formula  was  published  in  the  eleventh  edition  of  the 
U.  S.  Dispensatory  (page  713).  It  was  afterwards  modified  by  Mr.  A.  B.  Taylor 
(il.  J,  P.,  XXV.  206).  In  the  present  preparation  the  alcoholic  strength  of  men 
struum  is  slightly  less  than  that  of  the  fluid  extract  of  U.  S.  P.  1870.  The  fluid  ex- 
tract  is  thin,  reddish  brown,  and  transparent,  with  the  peculiar  bitterness  of  the  root 
in  perfection,  but  its  odor  less  obviously.  The  dose  is  twenty  or  thirty  minims 
(1*25  or  1*9  Co.),  to  be  frequently  repeated. 

EXTRACTUM  SPIGELI^  FLUIDUM.  U.  8.    Fluid  Edrad  of 

Spigelian 

(fX-TBXCTVH  SP|-9E'L;-A  FLt'I-Di^.) 

Flaid  Extraot  of  Pink  Root;  Bztrait  liquide  do  Spig6lie,  Fr,;  Flttviges  SpigeUen-Eztnkt,  0. 

"  Spigelia,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  IKluted 
Alcohol,  a  guffieient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].     Moisten  the  powder  with  thirty  grammes  [or  fifteen  fiuidounoes]  of  Diluted 
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Alcohol,  and  pack  it  flnnlj  in  a  ojliodrioal  peroolator ;  then  add  enough  Diluted 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid 
begins  to  drop  from  the  peroolator,  dose  the  lower  orifice,  and,  having  oloselj  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradoally  adding  Diluted  Alcohol,  until  the  Spigelia  is  exhausted.  Reserve 
the  first  eighty-five  cMc  centtmeterg  [or  forty  fiuidouncee]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
oentimeten  [or  three  pints]."  U,  S. 

This  preparation  differs  from  that  formerly  officinal  in  having  no  glycerin  in  the 
menstruum ;  the  U.  S.  P.  1870  fiuid  extract  had  50  per  cent. 

The  fluid  extract  of  spigelia  is  a  dark  brown,  tranislucent  liquid,  with  the  flavor 
of  the  root  The  dose  of  it  is  one  or  two  fluidrachms  (3*75-7 '5  G.c.)  for  an  adult, 
from  ten  to  twenty  minims  (0*6-1*25  C.c.)  for  a  child  two  or  three  years  old,  to  be 
repeated  morning  and  evening  for  three  or  four  days,  and  then  followed  by  a  brisk 
cathartia  It  is,  however,  most  used  in  connection  with  the  fluid  extract  of  senna ; 
the  fluid  extract  of  spigelia  and  senna  formerly  officinal  being  an  excellent  combi- 
nation, whieh  should  not  have  been  dropped  from  the  Pharmacopoeia.* 

EXTRACTUM  STILLINGIiE  FLUIDUM.   U.S.    Fluid  Extract 

of  StUlinffia. 
(fx-TaXo'TVM  8T(L.lIk'9|.js  flO'i-dOm.) 

Bxtrait  liquide  de  StilUngie,  Fr,;  FlUeaigM  StUlingift-Eztrakt,  0, 

*'  Stillingia,  in  No.  40  powder,  one  hundred gramme»  [or  fifty  ounces  av.] ;  Diluted 
Alcohol,  a  sufficient  quantity^  To  make  one  hundred  cubic  centhneters  [or  three 
pints].  Moisten  the  powder  with  thirty  grammes  [or  fifteen  fluidounces]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Diluted 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid  be- 
gins to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  Diluted  Alcohol,  until  the  Stillingia  b  exhausted.  Reserve 
the  first  eighiy-five  cubic  centimeters  [or  forty  fiuidounces]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."   U.  8. 

The  glycerin  in  the  menstruum  has  been  abandoned  in  the  last  revision  of  the  for- 
mula for  this  fiuid  extract,  which  is  of  a  dark  reddish  brown  color :  and  the  dose  is 
from  fifteen  to  forty-five  minims  (O'd-2'8  Co.). 

EXTRACTUM  STRAMONIL  it:  flf.,  5r.    EiOTCui  of  Sbxmcmivm. 

(fX-TRXCTyM  STB^-MO'NI-L) 

Eatraetum  Btraaioiiii  SaiaiBis,  U,  8, 1870 ;  Eztnot  of  8tr»monlam  Seed ;  Eztmit  de  Semenoei 
de  Stmmoine,  Fr,;  Steehftpfeliaineii-Bztnkt,  Q, 

''  Stramonium  Seed,  in  No.  40  powder,  one  hundredparts  [or  sixteen  ounces  av.] ; 
Diluted  Alcohol,  a  sufficient  quantity.  Moisten  the  powder  with  ihirly  parts  [or 
five  fiuidouncee]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  peroolator,  close  the  lower  orifice,  and, 
having  closely  covered  die  perooUtor,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  three  hundred 
parts  [or  three  pints]  of  tincture  are  obtained,  or  the  Stramonium  Seed  is  exhausted 

•  Exfraehm  Sptgdim  tt  Setmm  Fluxdwm,  U.  8. 1870.  Fluid  Kxtraet  of  Spigtlia  and  S^mM, 
"Take  of  Fluid  Eztnet  of  Spigelia  iem /Inidounee* ;  Fluid  Bxtreot  of  Senna  nx JUidtmncea ;  Oil 
of  Anise,  Oil  of  Caraway,  eaco,  lively  miniwu.  Mix  the  Fluid  Extraoti,  and  disBolre  the  Oils  in 
the  mixtore."  U.S. 

It  oombinee  the  eathartie  property  of  senna  with  the  aathelmintie  rirtnes  of  pinkroot,  and  is  a 
▼ery  good  rerinifuge,  being  generally  aooeptable  to  the  stomaoh,  and  not  ofTensive  to  the  xaste.  The 
dose  is  from  two  flaidraohms  to  half  a  flnidounce  (7*5-16  Co.)  for  an  adult,  from  tatrty  minims  to 
a  flnidraohm  (1*9-3*75  Co.)  for  a  child  two  yean  old. 
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Keserve  the  first  mnefy  parts  [or  fourteen  flaidounoeB]  of  tiie  percolate,  evaporate 
the  remainder,  at  a  temperature  not  ezoeeding  50^  C.  (122  F.),  to  tern  part*  [or  two 
fluidouDceB],  mix  the  residue  with  the  reserved  portion  in  a  poroeUdn  capsule,  and, 
by  means  of  a  water-bath,  evaporate,  at  or  below  the  before-mentioned  temperature, 
to  a  pilular  consistenoe.*'   U.  S. 

*^  Take  of  Stramonium  Seeds,  in  coarse  powder,  one  pov$id  [avoirdupois]  ;  Etber 
one  pint  [Imperial  measure],  or  amffidmcjf;  Distilled  Water,  Proof  Spirit,  of  each, 
a  sufficiency.  Shake  the  Ether  in  a  bottle  with  half  a  pint  of  the  Water,  and  after 
separation  decant  the  Ether.  Pack  the  Stramonium  in  a  percolator,  and  free  it  from 
its  oil  by  passing  the  washed  Ether  slowly  through  it.  Having  removed  and  re- 
jected the  ethereal  solution,  pour  the  Spirit  over  the  residue  of  Uie  Stramonium  ia 
tiie  percolator  and  allow  it  to  pass  through  slowly  until  the  powder  is  exhausted. 
Distil  off  most  of  the  Spirit  from  the  tincture,  and  evaporate  the  residue  by  a 
bath  until  the  extract  has  acquired  a  suitable  consistence  for  forming  pills."  Br, 

This  preparation  was  omitted  from  the  U.  S.  Pharmacopoeia  of  18^,  but,  in 
cordance  with  suggestions  made  in  the  U.  S.  Dispensatory,  was  reinstated  at  the  re- 
vision of  1870.  It  IB  an  excellent  preparation,  not  only  stronger,  but  more  uniform, 
and  therefore  more  to  be  relied  on  than  any  other  officinal  extract  of  stramoaium. 
As  the  seeds  yield  their  virtues  more  freely  to  spirit  than  to  water  alone,  the  Phar- 
macopceias  have  very  properly  adopted  diluted  alcohol  as  the  menstruum.  The  use 
of  the  ether  is  to  separate  inert  fatty  matter,  and  consequently  to  make  the  extract 
stronger  than  when  prepared  according  to  the  Br.  process  of  1864,  in  which  ether 
was  not  used  ;  and  the  ether  is  washed,  in  order  to  separate  anv  alcohol  contained 
in  i^,  which  might  dissolve  the  active  matter.  According  to  the  table  of  Redni, 
sixteen  ounces  of  the  seed  afford  two  ounces  and  two  drachms  of  extract  by 
maceration  in  diluted  alcohol,  and  one  ounce  and  a  half  by  decoction.  The  dose  to 
begin  with  is  the  quarter  or  half  of  a  grain  (0*016-0*03  Om.),  twice  a  day,  to  be 
gradually  increased. 

Off.  Prep,  Unguentum  Stramonii. 

EXTEACTUM  STRAMONII  FLUIDUM.  U.  8.    Fluid  EOrad  o/ 

Stramcmium. 

(BX-TRXCTVM  STBA-HO'NI-I  FLtT'I-Dt^V.) 
ISxtmit  liqnide  de  Semences  de  Stramoine,  Pr,;  FIUssigeB  Stechapfelsamen-Bxtrakt,  O. 

*'  Stramonium  Seed,  in  No.  40  powder,  one  hundred  grammes  [or  fi^y  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeiert 
[or  three  pints].  Mix  three  parts  [or  three  pints  and  six  finidounces]  of  Alcohol 
with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  hoeniy 
grammes  [or  twelve  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  ftom  the  percolator,  doee  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Stramonium  Seed  is  exhausted.  Reserve  the  first  ninety  atbie  centimeters  [or 
forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tempera- 
ture not  exceeding  50^  G.  (122^  F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one  hundrei 
cubic  centimeters  [or  three  pints]."    U,  S. 

This  is  a  new  oficinal  fluid  extract  The  menstruum  is  weD  sAxpt&A  for  ikfift- 
oughly  exhausting  the  seed.  It  is  of  a  dark  brown  color,  and  the  doee  is  one  to 
two  minims  (0*06  to  0-12  O.c). 

EXTRACTUM  TARAXACI.  U. «.,  Br.    Eetraet  of  Tamxaeim. 

(^X-TEiC'TyM  TA-RiX'A-CI.) 

Eztraot  of  Dandelion;  Eztrait  de  Dent-de-Lion,  Fr,;  Ldwensahn-Bztrakt,  O, 
"  Fresh  Taraxacum,  gathered  in  September,  a  convenient  quantity ;  Water,  a 
sufficient  quantity.     Slice  the  Taraxacum,  and  braise  it  in  a  stone  mortar,  sprink- 
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Ung  on  it  a  littie  Waler,  ootil  rednoed  to  a  pdp ;  then  ezpren  and  strain  the 
jaioe,  and  evaporate  it  in  a  ▼aeunm-apparatna,  or  in  a  shallow  poroelain  dish,  by 
means  of  a  water-bath,  to  a  pilular  consistence."   U.  S. 

^  Take  of  Fresh  BuidelioD  Boot  four  wnmnb  [amrdapoia].  Cmah  the  Root ; 
press  ottt  the  juice,  and  allow  it  to  deposit ;  heat  the  clear  liquor  to  212^  F.  (100°  C), 
and  maintain  the  temperatare  for  ten  minutes ;  then  strain,  and  evaporate  by  a 
water-bath,  at  a  temperature  not  exceeding  160°  F.  (71°'l  C.)i  until  the  extract 
has  acquired  a  suitable  consistence  for  fioimiiig  pills."  Br. 

This  extract  is  undoubtedly  stronfser,  preparea  from  the  root  alone  than  from  the 
whole  plant  It  is  important  that  the  root  should  be  collected  at  the  right  season. 
The  juice  expressed  from  it  in  the  spring  b  thin,  watery,  and  of  a  feeble  flavor ;  in 
the  latter  part  of  the  summer,  and  in  autumn,  thick,  opaque,  cream-colored,  very 
bitter,  and  abundant,  amounting  to  one-third  or  one-half  its  weight.  It  may  be 
collected  in  August,  and  afterwards  until  severe  frost.  According  to  Mr.  Squire, 
frost  has  the  effect  of  diminishing  the  bitterness  and  increasing  the  sweetness  of  the 
root.  An  extract  prepared  by  inspissating  the  juice,  as  in  the  present  U.  8.  and  Br. 
processes,  is  much  more  efficient  than  that  prepared  in  the  old  way  by  decoction. 
The  inspissation  should  be  effected  by  exposing  the  juice  in  shallow  vessels  to  a 
current  of  warm  dry  air,  or  by  evaporation  in  a  vacuum,  and  should  not  be  unnecea- 
sarily  protracted.  Long  exposure,  during  evaporation,  changes  the  bitterness  of  the 
juice  into  sweetness,  which  is  a  sign  of  inferiority.  In  the  Britbh  process,  it  is 
wisely  directed  that,  before  the  evaporation  of  the  juice,  it  shall  be  exposed  for  a 
short  time  to  a  heat  sufficient  to  coagulate  the  albomeD,  which  is  then  separated  and 
rejected  as  useless,  and  indeed  injurious  by  fiivoring  deoompoeidon.  As  often  fbund 
in  the  ahops,  the  extract  is  dark-colored,  sweet,  and  in  all  probability  nearly  inert. 
Mr.  Houlton  to<^  more  than  an  ounce  of  it  in  a  day,  without  any  sensible  effect. 
{P»  J,  Tr.y  i.  421.)  When  prepared  from  the  root  and  leaves  together,  it  has  a 
greenish  color.  Mr.  Brande  states  that  one  cwt  of  the  fresh  root  affords  from  twenty 
to  twenty-five  pounds  of  extract  by  decoction  in  water.  The  expressed  juice  yields 
from  11  to  25  per  cent,  of  extract,  the  greatest  product  being  obtained  in  November, 
and  the  least  in  April  and  May.  This  extract  deteriorates  by  keeping,  and  should, 
therefore,  be  renewed  annually.  It  is  conveniently  given  in  an  aromatic  water. 
The  dose  is  from  a  scruple  to  a  drachm  (1*^-3*95  Qm.)  three  times  a  day. 

EXTEACTUM  TARAXAOI  FLUIDUM,  U.S.    FhddExtrad  of 

Taraxacum. 

(fX^TBXCTyX  T^-S&X'VOI  TLtl'l-DOM.) 

Sztraetaa  Taraxaei  UqaUam,  Br.;  Liqnid  Eztnot  of  Dandelion;  Flaid  Sxtmot  of  Dando* 
lion ;  Eztrait  liqnide  de  Pusenlity  Fr.;  FliUaigw  Ldweniahn  Bxtrakt,  G, 

''  Taraxacum,  in  No.  30  powder,  one  hundred  gramme*  [or  fifly  ounces  av.] ; 
Alcohol,  Water,  each,  a  tujficient  ouantit^,  To  make  one  hundred  cubic  centimeter* 
[or  three  pints].  Mix  twoparuXor  four  and  a  half  pints]  of  Alcohol  with  three 
parts  [or  six  pints]  of  Water,  and,  having  moistened  ttie  powder  with  thirty 
grofmme*  [or  seventeen  fluidounoes]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hoars.  Then  allow  the  percolation  to  proceed,  gradully  adding  menstruum,  until 
the  Taraxacum  is  exhausted.  Reserve  the  first  eighty-five  cubic  centimeten  [or  forty 
fluidounces]  of  the  percolate;  by  means  of  a  water-bath,  distil  off  the  Alcohol  from 
the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints]."   V.  S. 

**  Tske  of  Dry  Dandelion  Root,  in  No.  20  powder,  forty  ounces  ^v.] ;  Proof  Spirit 
four  pints  [Imp.  meas.] ;  Distilled  Water  a  sufficiency.  Mix  the  Dandelion  with  the 
8pirity  and  macerate  in  a  closed  vessel  for  forty-eight  hours ;  then  press  out  twenty 
fluidounces  [Imp.  meas.]  of  liquid,  and  set  this  aride.  Mix  the  pressed  residue  with 
the  water,  and  again  macerate  for  forty-eight  hours ;  press  out  and  strain  the  liquid ; 
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evaporate  this  by  a  water-batb  to  about  eigbteen  flaidoanoes  [Imp.  meaa.].  Mix 
tbe  two  liqaida,  and  make  op  tbe  yolome  to  forty  fluidouDces  [Imp.  meas.]  by  the 
addition  of  dislilled  water."  Br. 

The  activity  of  tbis  preparation  depends  more  upon  tbe  proper  aeleotioo  of  the 
root  than  anything  else.  The  process  of  exhausting  the  dnig  is  not  difficult)  and 
one  of  tbe  best  tests  of  this  fluid  extract  is  its  bitter  taste.  It  is  a  blackisb,  moder- 
ately thick  U^id,  whicb  may  be  given  in  doses  of  from  one  to  three  fluidracfams 
(3*75-11  *2&  Co.).    It  is  said  to  be  an  expellent  vehicle  for  quinine. 

EXTRACTUM  TRITICI  FLUIDUM.  U.  S.    Fluid  EOradL  of 

Tiritusu/nh, 

(fX-TRXCTyH  TBlT'I-Ci  IXt'I-DtJlf.) 

Fluid  Extnot  of  Gonoh-grasB  Root ;  Extrait  liquide  de  petit  Chiendent,  Fr,;  FIflnigcs  Qneekea- 
frunel-Extrakt,  0, 

"  Triticum,  finely  cut,  one  hundired-gra/mme»  [or  fif^y  ounces  av.] ;  Aloobol,  Water, 
each,  a  mffudeiU  qtumtity,  To  make  one  hundrtd  cubic  oentimder$  [or  tbree  pints]. 
Pack  the  Triticum  in  a  cylindrical  percolator,  and  pour  Boiling  Water  upon  it  until 
it  is  exhausted.  Evaporate  the  percolate  to  eighty  cubic  centimeters  [or  thirty-eight 
fluidounces],  and,  having  added  to  it  twenty  cubic  eentimeter$  [or  ten  fluidouncesl 
of  Alcohol,  mix  well  and  set  it  aside  for  forty-eight  hours.  Then  filter  the  liquid 
and  add  to  the  filtrate  enough  of  a  mixture  composed  of  four  parti  [or  four  fluid- 
ounces]  of  Water  and  one  part  [or  one  and  one-eighth  fluidounces]  of  Alcohol  to 
make  the  Fluid  Extract  measure  one  hvmdred  cubic  centimeters  [or  three  pints]."  IL& 

This  is  a  new  officinal  fluid  extract,  and  it  is  a  valuable  preparation.  The  Qermaa 
Pharmaooposia  directs  an  £xtra4stum  Orammis^  made  by  digesting  1  part  of  Triti- 
cum with  6  parts  of  hot  water,  for  six  hours,  straining,  evaporating  to  a  sjrup; 
mixing  1  part  of  this  extract  with  4  parts  of  cold  distilled  water,  filtering,  and  evifh 
orating  to  an  extract  The  fluid  extract  is  preferable,  as  the  excessive  use  of  heat 
is  avoided.    The  dose  is  from  three  to  six  flnidrachms  (11*25-22-5  G.a). 

EXTRACTUM  JJYM  URSI  FLUIDUM.  U.S.    Fluid  Extract  qf 

Uva  Ursi. 

(fX-TBXCTyM  U'ViB  tJR'Si  FLt'f-DitlL) 

Eztrait  liqolde  de  Busserole,  Fr.;  FlUisigef  B'&rentraubeDbliLtter-Extrakt,  O. 

"  Uva  iJrsi,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Gly- 
cerin, ten  grammes  [or  three  and  tbree-quarter  fluidounces] ;  Diluted  Alcohol,  a 
sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  tbree  pints].  Mix 
the  Glycerin  with  ninety  grammes  [or  forty-six  fluidounces]  of  Diluted  Aloohd,  and, 
having  moistened  the  powder  with  thirty-Jive  grammes  [or  eighteen  fluidounces]  of 
the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enougb  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When  tbe  liquid  begins 
to  drop  from  the  percolator,  dose  the  lower  orifice,  and,  having  doeely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward.  Diluted 
Alcohol,  until  the  Uva  Ursi  is  exhausted.  Reserve  the  first  seventy  cubic  centimeters 
[or  thirty-three  fluidounces]  of  the  percolate,  and  evaporate  tbe  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.S. 

Thid  preparation  has  been  improved  by  diminisbing  the  glycerin.  It  is  a  thickish, 
black  liquid,  of  a  sweet,  bitterish,  astringent,  but  not  very  disagreeable  taste.  The 
dose  is  from  tbirty  minims  to  a  fluidrachm  (1*9-3*75  G.c),  tbree  times  a  day. 

EXTRACTUM  VALERIANA  FLUIDUM.  U.  8.    Fluid  Edrad 

of  Valerian. 

Extrait  liqaide  de  Vftl^riane,  Fr.;  Fltiasiges  Baldriaa-Eztrakt,  0. 

'*  Valerian,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  AU 
sobol,  Water,  each,  a  eufficient  ipuintity,  To  make  one  hundred  cMc  eenOmeteri  [of 
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three  pints].  Mix  ttoo  parts  [or  four  and  a  half  pints]  of  Alcohol  with  ons  part 
[or  two  pinta]  of  Water,  and,  having  moiatened  the  powder  with  thirty  gramme* 
[or  seventeen  fiaidonnoes]  of  the  mixture,  pacic  it  firmly  in  a  ejlindrioal  percolator; 
dien  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it  When  the  liquid  begins  to  drop  from  the  percolator,  dose  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Vale- 
rian is  exhausted.  Reserve  the  first  eiahty-five  cubic  centimeters  [or  forty  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S, 

This  is  a  concentrated  tincture,  strong  both  in  alcohol  and  the  virtues  of  vale- 
rian. It  is  probable  that  all  or  nearly  all  the  volatile  ingredients  of  the  root  are 
extracted  by  the  reserved  portion  which  first  passes,  and  which,  not  being  exposed 
to  evaporation,  loses  none  of  the  volatile  oil  and  acid  that  have  been  dissolved ; 
while  the  soluble  matter  subsequently  extracted,  consisting  chiefly  of  the  fixed  prin- 
dples,  will  not  be  dissipated  by  the  concentration  ordered.  The  fluid  extract  mav, 
therefore,  be  considered  as  fully  representing  the  virtues  of  the  root  The  formula 
is,  with  some  modification,  that  of  Prof.  Orahame  {A.  J.  P.,  xxi.  379).  The  prep- 
aration is  a  dark  brownish  red  liquid,  transparent  in  thin  layers,  with  the  smell  and 
taste  of  valerian.    The  dose  is  about  a  fluidrachm  (3*75  C.c). 

EXTRACTUM  VERATRI  VIRIDIS  FLUIDUM.  U.S.    Fluid 

Extract  of  Veratrum  Viride. 

(fX-TRlCXyM  T^RA'TBI  v1R'J-D!S  FLt';-D0M.) 
Cztrait  Hqaide  de  Ventre  om^ricain,  Fr.;  FlUssigw  OrUngermervnin-Bztr»kt,  0. 

"  Veratrum  Viride,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  a  sufficient  qttantity^  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty  grammes  [or  seventeen  fluidounces]  of  Al- 
cohol, and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it  When  the  liquid  begins  to  drop 
ftt>m  the  percolator,  dose  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  Alcohol,  until  the  Veratrum  Viride  is  exhausted.  Reserve  the  first 
ninety  cubic  centimeters  [or  forty-three  fiuidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soil  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters 
[or  three  pints]."  U.  S. 

It  may  DC  doubted  whether  this  fiuid  extract  is  among  those  demanded  by  the 
wants  of  the  profession.  We  have  already  a  tincture,  which,  supposing  none  of  the 
virtues  of  the  medicine  to  be  lost  in  preparing  the  fluid  extract,  will  be  at  least  half 
as  strong,  and  at  all  events  is  quite  strong  enoi^h.  It  is  true  that  the  proportion  of 
alcohol  is  somewhat  less  in  the  fluid  extract ;  but,  in  so  powerful  a  preparation,  this 
b  of  little  consequence.  The  tincture  itself  purports  to  be  saturated ;  and,  though  it 
is  probable  that,  by  the  concentration  of  the  alcoholic  solution,  more  of  the  active 
matter  is  held  by  it  in  the  same  measure  of  alcohol  than  by  the  tincture,  the  neces- 
sity of  multiplying  the  number  of  preparations  of  a  powerful  drug  where  the  dose  is 
small  is  not  apparent  It  would  be  injudicious  to  prescribe  more  of  it,  as  a  com- 
mencing dose,  than  from  one  to  two  minims  (0*06-0-12  C.c). 

EXTRACTUM  VIBURNI  FLUIDUM.  U.  S.    Fluid  Fxtraet  of 

Viburnum. 

(fX-TBlO^yK  Ti-BtfB'NI  FLt'l-Dt^M.) 

Fluid  Extract  of  Black  Haw:  Extrait  Hquide  de  Ytbuni^,  Fr. 

"  Viburnum,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Al- 
cohol, Water,  each,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters 
[or  three  pintsj.    Mix  two  parts  [or  four  and  a  half  pints]  of  Alcohol  with  one  part 
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'or  two  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty  grammM 
or  seventeen  fluidounoes]  of  the  mixture,  pack  it  moderately  in  a  cjlindrioil  peroo- 
ator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it  When  the  liquid  begins  to  drop  from  the  percolator,  oloee  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hoon. 
Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Vi- 
burnum is  exhausted.  Beservo  the  first  eighty -five  cubic  cetUimetera  [or  forty  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  reuMiinder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cuhic  centimeters  [or  three  pints]."  U,  S. 

This  is  a  new  officinal  fluid  extract,  which  well  represents  the  drug.  It  is  of  a 
dark  reddish  brown  color.    The  dose  is  one-half  to  one  fluidraohm  (1*9-3*75  C.c.). 

EXTRACTUM  XANTHOXYLI  PLUIDUM.   U.S.    Fluid  Extract 

of  XatUhoxylum. 

(fX-TS^LO^yiC  X^N-THOxT-LI  FLt'{-Di}M-4«n-thOk'f^n.) 

Fluid  Extract  of  Prickly  Aah;  Bxtrait  Uqoide  de  Frdne  ^pinonz,  Fr./  FlIlMigw  ZAlmwehhab- 

Ezirakt,  G. 

*'  Xanthoxylum,  in  No.  40  powder,  one  hundred  grammes  [or  flfty  ounces  av.] ; 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cuhic  centimeters  [or  three 
pints].  Moisten  the  powder  with  twenty-five  grammes  [or  fourteen  fluidounoes] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcoh^ 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Xanthoxylum  is  exhausted.  Reserve  the  first 
ninety  cubic  oen^meters  [or  forty-three  fluidounoes]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cmic  centimeters  [or  three 
pints]."  U.S. 

This  new  officinal  fluid  extract  thoroughly  represents  the  virtues  of  the  drug. 
The  dose  is  one-half  to  one  fluidrachm  (1*9-3*75  O.c). 

EXTRACTUM  ZINGIBERI8  FLUIDUM.  U.S.    Fluid  Extract  of 

Ginger. 
(fx-TRloryii  zpf-giinqp-BYs  rhti-Dtu.) 

Eztrsit  liqtiide  de  Gingembre,  Fr,;  Fliiesigee  Ingwer-Extrakt,  O. 

"  Ginger,  in  No.  40  powder,  one  hmdred  grammes  [or  fifty  ounces  av.] ;  Alco- 
hol, a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  ]Hnt8]. 
Moisten  the  powder  with  twenty-five  grammes  [or  fourteen  fluidounoes]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  b^ns  to  drop  from  the 
percolator,  close  the  lower  orifice^  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Q-inger  is  exhausted.  Reserve  the  first  ninety  cubic  centimeten 
[or  forty-three  fluidounoes]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  tntbic  centimeters  [or  three  pints]."  U.  & 

The  fluid  extract  of  ginger  is  a  highly  concentrated  alcoholic  solution  of  the 
active  principles  of  ginger.  It  is  transparent,  and  of  a  reddish  odor.  The  dose  is 
from  ten  to  twenty  minims  (0*6-1*25  Co.). 

Off.  Frep.  Syrupus  Zingiberis,  iZ  S. 

FARINA  TRITICI.  Br.     Wheaten  Flour. 

Wheat  Flour ;  Farine  de  Froment,  Fr,;  Weiteamehl,  O.;  Farina  di  FnnaentOy  /<./  Flor  dd 
Trigo,  Aoemite,  Sp. 

*'  The  grain  of  wheat,  Triticum  sativum,  ground  and  sifted."  £r.  Naf.  Ord, 
Oraminaceas. 
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Gen.  Ch,  Calyx  two-Yalved,  Bolitaiy,  transYeise,  many-floweied,  on  a  flozuose^ 
.toothed  reo^tade.  Ree$*$  Cvclopmdia, 

TWficuin  hyhemwn,  Willd.  Sp.  Plant  L  477. — T.  vulgare^  var.  p,  hyhemum. 
Kanth,  Gramin.  438.  The  common  totnter  toheat  has  a  fibrous  root  and  one  or 
more  erect,  round,  smooth,  jointed,  stems,  which  rise  from  three  to  five  feet  in 
hdght,  and  are  famished  with  linear,  pointed,  entire,  flat,  many-ribbed,  rough, 
somewhat  ^ucous  leayes,  and  jagged  bearded  stipules.  The  flowers  are  in  a  soli- 
tary, terminal,  dense,  smooth  spike,  two  or  three  inches  long.  The  calyx  is  four- 
flowered,  tumid,  imbricated,  alm^^t,  with  a  short  compressed  point.  In  the  upper 
part  of  the  spike  it  is  more  donated ;  and  in  this  situation  tne  corolla  is  more  or 
less  awned.    The  grain  is  imbricated  in  four  rows. 

The  native  country  of  wheat  is  unknown ;  but  its  eultivadon  is  supposed  to  have 
spread  from  Sicily  over  Europe.  It  is  now  an  object  of  culture  in  aJmost  all  coun- 
tries having  a  temperate  climate.  Sown  in  the  autumn,  it  stands  the  winter,  and 
ripens  its  seeds  in  the  following  summer.  Numerous  varieties  have  been  produced 
by  cultivation,  some  of  which  are  usually  described  as  distinct  species.  Among 
these  may  perhaps  be  ranked  T.  oMtivum^  or  spring  wheat,  distinguished  by  its  long 
beards,  and  T.  oompontum^  or  Egyptian  wheat,  by  its  compound  spikes.  The  seeds 
are  too  well  known  to  need  description.  They  are  prepared  for  use  by  grinding  and 
sifting,  by  which  the  interior  farinaceous  part  is  separated  from  the  husk.  The 
former  is  divided  according  to  its  fineness  into  different  portions,  but  so  far  as  re- 
gards its  medical  relations  may  be  considered  under  one  head,  that  o£/artna  or  Jhwr, 
The  latter  is  called  hran^  and  constitutes  from  25  to  33  per  cent. 

Flour  is  white,  inodorous,  and  nearly  insipid.  Its  chief  constituents  are  starch, 
gluten,  albumen,  saccharine  matter,  and  gum,  theproportions  of  which  are  not  con- 
stant. CSifford  BaohitfdBon  (Bufleim  No.  9,  IT.  iSC  Department  of  AgrxcvUurey 
1886)  gives  as  the  average  of  27  analyses  of  wheat  the  following  composition : 
moisture,  9*25 ;  ash,  1*84 ;  oil,  2*30 ;  sugar,  3*50 ;  dextrine  and  soluble  starch,  2*30 ; 
stalvh,  67*88 ;  albuminoids  soluble  in  80  per  oent.  alcohol,  3*58 ;  albuminoids  insolu* 
ble  in  80  per  oent  alcohol,  7.45 ;  fibre,  1*90 :  total,  lOO."*"  The  gummy  sub- 
stance found  in  wheat  flour  is  not  precisely  identical  with  ordinary  gum ;  as  it 
contains  nitrogen,  and  does  not  yield  mucio  acid  by  the  action  of  nitric  acid.  The 
starch,  which  is  by  far  the  most  abundant  ingredient,  is  much  employed  in  a 
separate  state.  (See  Amyhan.)  The  gluten,  however,  is  not  less  important ;  as  it 
is  to  the  larse  proportion  of  this  principle  in  wheat  flour  that  it  owes  its  supe- 
riori^  over  that  from  other  grains  for  the  preparation  of  bread.  The  gluten  here* 
allnd^  to  is  the  substance  first  noticed  as  a  distinct  principle  by  Beccaria.  It  is 
the  soft,  viscid,  fibrous  mass  which  remains,  when  wheat  flour,  enclosed  in  a  linen 
bag,  is  exposed  to  the  action  of  a  stream  of  water,  and  at  the  same  time  pressed 
with  the  fingers  till  the  liquor  comes  away  colorless.  But  this  has  been  ascertained 
to  oonsist,  in  &ct,  of  two  difierent  substances.  When  boiled  in  alcohol,  one  portion 
of  it  is  dissolved,  while  another  remains  unaffected.  Einhof  ascertained  that  the 
part  of  the  glutinous  mass  left  behind  by  alcohol  is  identical  with  vegetable  albumen^ 
while  the  dissolved  portion  only  is  strictly  entitled  to  the  name  of  gluten^  which  had 
been  previously  applied  to  the  whole  mass.  As  these  two  principles  are  contained 
in  numerous  vegetdsle  products,  and  as  they  are  frequently  referred  to  in  this  work, 

*  A  very  elaborate  in¥eetigatio]i  into  the  phosphates  in  wheat  grain,  as  to  their  bases,  the  rela- 
tive proportion  of  the  soluble  and  insoluble  phosphates,  the  relative  quantity  in  which  they  exist 
in  different  parts  of  the  grains,  and  other  interesting  points,  has  been  made  by  F.  Craoe  Calvert, 
and  pabliehed  in  the  Chemical  New  (Sept.  10,  1809,  p.  121),  to  which  the  reader  is  referred.  We 
have  space  for  a  very  few  only  of  the  facts  developed.  One  of  the  facts,  which  had  been  previously 
shown  by  Freseoins,  is  that  almost  the  whole  ox  the  ashes  of  wheat  consists  of  phosphates.  Of 
theee,  nearly  two-thirds  are  soluble  in  water,  and  are  mainly  phosphates  of  potassium  and  mag- 
nesinin ;  the  insoluble  salts  being  phosphates  of  calcium  and  iron,  witn  a  little  of  the  insoluble  mag- 
aerian  phosphate  ligi(P04)i.  Another  highly  important  laot  is  that  by  far  the  larger  proportion 
of  the  phosphates  exists  in  the  parts  separated  in  the  sifting  of  the  floor;  and  our  fine  white  bread 
is,  therefore,  greatly  deficient  in  one  of  the  most  essential  elements  of  nutrition.  Besides  this 
reason  for  preferring  brown  or  bran-bread  to  the  whitest,  another  exists :  there  Is  a  peculiar  fer- 
ment, discovered  by  M.  Mige-Mouries,  in  the  inner  cortical  part  of  the  wheat,  which  is  r^eoted  in 
the  fine  white  flour,  which  rapidly  ohanges  starch  into  sugar,  and  thus  greatly  promotes  the  pan- 
.aaiy  fermentation. 
48 
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it  IB  proper  that  they  should  be  briefly  noticed.  They  both  oontain  nitrogen,  and 
bothy  when  left  to  themselves  in  a  moist  state,  undergo  putrefaction.  From  these 
circumstances,  and  from  close  resemblance  to  certain  proximate  animal  principles  in 
chemical  habitudes  and  relations,  they  are  sometimes  cdled,  in  old  works  on  chemistiy, 
vegeto-anxmal  mbttances.  They  are  separated  from  each  other  by  boiling  the  giuteo 
of  Beccaria,  above  referred  to,  with  successive  portions  of  alcohol,  till  the  liquid, 
filtered  while  yet  hot,  ceases  to  become  turbid  on  cooling.  The  proper  gluten  dis- 
fjolves,  and  may  be  obtained  by  adding  water  to  the  solution,  and  distilling  oflf  the 
alcohol.  Large  cohering  flakes  float  in  the  liquor,  which,  when  removed,  form  a 
viscid  elastic  mass,  consisting  of  the  substance  in  question  with  slight  impurity. 
The  part  lefl  behind  by  the  alcohol  is  coagulated  albumen. 

"PuieffltUen^  sometimes  called  vegetahU  fibrin^  is  a  pale  yellow,  adhesive,  elastit 
substance,  which,  by  diying,  becomes  more  deeply  yellow  and  translucent.  It  is 
almost  insoluble  in  water,  and  quite  insoluble  in  ether,  and  in  the  oils  both  fixed  and 
volatile.  Hot  alcohol  dissolves  it  much  more  readily  than  cold ;  and  from  its  solu- 
tion in  boiling  alcohol  it  separates  unchanged  when  the  liquor  cools.  It  is  soluble 
in  the  dilute  acids,  and  in  caustic  alkaline  solutions,  in  consequence  of  forming  solu- 
ble compounds  with  the  acids  and  alkalies.  With  the  earths  and  metallic  oxides  it 
forms  nearly  insoluble  compounds,  which  are  precipitated  when  earthy  or  metallic 
salts  are  added  to  the  solution  of  gluten  in  liquor  potassse.  Corrosive  sublimate 
precipitates  it  from  its  acid  as  well  as  alkaline  solutions,  and,  added  in  solution  to 
moist  gluten,  forms  a  compound  with  it,  which,  when  dry,  is  hard,  opaque,  and  in- 
corruptible. Oluten  is  precipitated  by  infusion  of  galls.  Its  name  originated  in  its 
adhesive  property.  It  exists  in  most  farinaceous  grains,  and  in  the  seeds  of  some 
leguminous  plants. 

Vegetable  albumen  is  destitute  of  adhesiveness,  and,  when  dried,  is  opaque,  and 
of  a  white,  gray,  or  brown  color.  Before  coagulation,  it  is  soluble  in  ?rater,  but 
insoluble  in  alcohol.  By  heat  it  coagulates  •and  becomos  insoluble  in  water.  It  is 
dissolved  by  solutions  of  the  caustic  alkalies.  Most  of  the  acids,  if  added  to  its 
solution  in  excess,  precipitate  compounds  of  the  acids  respectively  with  the  albumen, 
which,  though  soluble  in  pure  water,  are  insoluble  in  that  liquid  when  acidulated. 
It  is  not,  however,  precipitated  by  an  excess  of  phosphoric  or  acetic  acid.  Its  relaf^ 
tions  to  the  earthy  and  metallic  salts  are  similar  to  those  of  gluten.  Corrosive  sab- 
limate  precipitates  it  from  its  solutions,  except  from  those  in  phosphoric  and  aoecio 
acids,  and,  when  added  in  a  state  of  solution  to  moist  albumen,  forms  with  it  a  hard, 
opaque  compound.  It  is  also  precipitated  by  infusion  of  galls.  This  principle  de- 
rived its  name  from  its  very  close  resemblance  to  animal  albumen.  It  is  associated 
with  gluten  in  most  of  the  farinaceous  grains,  is  a  constituent  of  all  the  seeds  whidi 
form  a  milky  emul^on  with  water,  and  exbts  in  all  the  v^table  juices  which  eo* 
agulate  by  heat. 

The  mixture  of  vegetable  fibrin  and  albumen  which  constitutes  the  gluten  of 
Beccaria,  exercises  an  important  influence  over  starch,  which,  with  the  presence  of 
water,  and  the  aid  of  a  moderate  heat,  it  converts  partly  into  gum  and  partly  into 
sugar.  The  production  of  saccharine  matter  in  the  germination  of  seeds  and  in 
malting,  which  is  an  example  of  germination,  is  thus  explained.  The  gluten  becomes 
acid  in  the  process,  and  loses  the  property  of  reacting  on  starch. 

It  is  thought  by  many  chembts  that  vegetahU  albumen  is  identical  in  all  respeots 
with  animal  albumen^  and  the  gluten  of  vegetables  with  animal  fibrin;  and  that 
both  these  principles,  as  well  as  another  named  casein^  found  also  both  in  the  animal 
and  vegetable  kingdoms,  belong  to  a  class  of  compounds  termed  proteide,  Proteid$ 
consist  of  nitrogen,  carbon,  hydrogen,  oxygen,  and  sulphur,  and  their  average  oom- 
position  may  be  expressed  by  the  empirical  formula  Cj.BI[j.,N„0„S. 

A  poisonous  alkaloid  has  been  detected  by  Mr.  Ballaua  in  flour  which  had 
kept  in  sacks  for  twelve  or  eighteen  months.  (See  P.  J.  TV.,  1885,  p.  368,) 

It  is  scarcely  necessary  to  state  that  bread  is  formed  by  making  flour  into  a 
with  water,  with  the  addition  of  yeast,  setting  it  aside  to  ferment,  and  then  expoeios 
it  to  the  heat  of  an  oven.  The  fermentation  excited  by  the  yeast  is  aooompaniea 
with  the  extrication  of  carbonic  acid  gas,  which,  being  retained  by  the  i/'v^^  ni 
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the  gluten,  forms  innomerable  little  cells  througboat  the  mass,  and  thus  renders  the 
bread  light.*  Alcohol  is  also  generated  daring  the  fermentation,  most  of  which  is 
driven  off  from  the  bread  in  baking ;  but  a  small  portion  remains,  averaging,  accord- 
ing to  Mr.  Thos.  Polas,  0*314  per  cent  ((7Aem.  News,  May  30, 1873,  p.  271.) 

Xedieal  Propertias  and  Vies.  Wheat  floor  in  its  unaltered  state  is  seldom  used 
in  medicine.  It  is  sometimes  sprinkled  on  the  skin  in  erysipelatous  inflammation, 
and  various  itching  or  burning  eruptions,  particularly  the  nettlerash ;  though  rye 
flour  is  generally  preferred  for  this  purpose. 

Bread  is  more  employed.  An  infusion  of  toasted  bread  in  water  is  a  nutritive 
drink,  well  adapted  to  febrile  complaints.  Within  our  experience,  no  drink  has 
been  found  more  grateful  in  such  cases  than  this  infusion,  sweetened  with  a  little 
sugar,  and  flavored  by  lemon-juice.  Boiled  with  milk,  bread  forms  a  good  emol- 
lient poultice,  which  may  be  improved  by  the  addition  of  a  little  perfectly  fresh  lard. 
Slices  of  it  steeped  in  Iead-wat«r,  and  the  crumb  mixed  with  the  fluid  and  confined 
within  gauze,  afford  convenient  modes  of  applying  this  preparation  to  local  inflam- 
mations^ The  crumb  (mica  pants)  is,  moreover,  frequently  used  to  give  bulk  to 
minute  doses  of  very  active  medicines,  administered  in  the  lorm  of  pill.  It  should 
be  recollected  that  it  always  contains  common  salt,  which  is  incompatible  with  cer- 
tain Bubatanoes,  as,  for  example,  nitrate  of  silver. 

Brcm  is  sometimes  used  in  decoction,  as  a  demulcent  in  catairhal  affections  and 
complaints  of  the  bowels.  When  taken  in  substance,  it  is  laxative,  and  may  be  used 
with  advantage  to  prevent  costiveness.  Bran  bread,  made  from  the  unsifted  flour, 
is  an  excellent  laxative  article  of  diet  in  some  dyspeptic  cases.  The  action  of  the 
bran  is  probably  mechanical,  consisting  in  the  irritation  produced  upon  the  mucous 
membraoe  of  the  bowels  by  its  coarse  particles.  Bran  also.  foxiOA  an  excellent  de- 
mulcent bath. 

Off.  Prep,  Br,   Cataplasma  Fermenti« 

FEL  BOVIS.  U.  &    Ox  OaOk 

(I*L  BO'VlS.s 

"The  fresh  gall  of  Bos  Taurus.  Linn^.  (Class^  MammalUs  Order ^  Ruminan- 
tia.)"  as. 

Recent  researches  of  a  very  thorough  character  have  thrown  more  light  on  the 
subject  of  the  constituents  of  gall.  The  most  characteristio  constituent:)  of  all  galls 
of  whatever  origin  arc,  first,  the  sodium  or  potassium  salts  of  certain  resinous  acids 
known  collectively  as  the  "gall-acids,"  and,  secondly,  certain  coloring  matters  known 
as  "gall-pigments."  The  gall-acids  thus  far  made  known  are  dycochoUc  acid, 
CjgH^NO,;  taurochoUc  add,  C„H^NSO,;  htfoglycockolic  acid,  C^H^NOg;  Ayo- 
taurocholic  add,  C^H^NSO^ ;  and  chmotaurocholic  add,  C^H^NSO,.  Of  these, 
the  first  two  occur  in  ox  gall  as  sodium  salts,  although  sometimes  (in  green  galls) 
the  first  one  is  absent.  The  bilicholic  acid  and  bilifellinic  acid  of  Berzelius,  as  well 
as  fellic  and  fellinic  acids,  appear  to  have  been  mixtures.     The  solutions  of  these 

*  Clifford  Richardson  gives  tbe  following  result  of  the  analysis  of  ordinary  &mily  loaf  bread : 
water,  S7'30  per  cent.;  soluble  albuminoids,  I'lS^;  insoluble  albuminoids,  6*35;  fat,  0*60';  sugar, 
2-16;  dextrine,  2*85;  stereh,  47*03 ;  fibre,  0*85;  ash,  1*17:  total,  100. 

AduiUratifm  of  bread.  Among  the  adulterations  of  bread  practised  by  the  bakers,  alum,  em- 
ployed to  cause  whiteness,  and  thus  cover  defects  in  the  flour,  is  perhaps  the  one  which  has  most 
sttraoted  notice,  and  which,  being  soiDetimes  noxious,  it  is  most  important  to  l>e  able  to  test.  One 
of  the  means  of  detection  recommended,  is  that  of  incineration,  by  which  the  bread  is  consumed, 
while  the  alum,  if  there  be  any,  is  left  behind.  But  this  method  is  somewhat  tedious ;  and  log- 
wood has  been  reoom mended  as  being  at  once  most  convenient,  and,  according  to  Mr.  John  Hors- 
ley,  **p€rfeeily  reliable,"  if  applied  as  be  directs.  The  following  is  Mr.  Horsley's  method,  by  which 
in  ibe  county  of  Gloucester,  England,  alone,  in  the  course  of  two  surveys,  he  succeeded  in  obtain- 
ing 200  convictions  out  of  some  thousands  of  cases  examined  by  him.  lie  first  makes  a  tincture 
of  logwood  by  digesting,  for  8  hours,  two  drachms  of  freshly  cut  chips  in  5  oi.  of  methylated  spirit 
and  filtering ;  next  makes  a  saturated  solution  of  carbonate  of  ammonium  in  distilled  water;  then 
mixes  a  teaspoonfnl  of  each  solution  with  a  wineglass  of  water  in  a  white- ware  dish,  thus  forming 
a pink-oolored  liquid;  and  lastly  immerses  a  portion  of  the  suspected  bread,  "for  five  minutes  or 
go,"  in  the  mixed  fluids.  If  alum  be  present,  the  bread,  placea  on  a  plate  to  drain,  will  in  the 
eoune  of  an  hour  or  two  assume  a  blue  color ;  if  not  present,  the  pink  color  fades  away.  The  ap- 
pcaranee  of  a  greenish  color  on  drying  will  indicate  the  presence  of  copper.  {Chem,  New;  May  17, 
iS72,  p.  1S72.)    For  some  modifications  of  this  method  by  Hers,  see  Arehiv  d,  Pkarm,,  1886,  p.  676.) 
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gall-aoidfi,  as  well  as  their  alkaline  aalta,  give  on  addition  of  sugar  and  a  drop  of  sul- 
phuric acid  a  dear  and  strong  purplish  r^  color  (Pet(enkofer*s  gall  test).  Dreehsd 
modifies  Pettenkofer's  test  as  follows.  Add  to  the  concentrated  alkaline  aolutioB 
of  the  biliary  salts  syrupy  phosphoric  acid.  Next  add  a  little  cane  sugar,  and  heat 
the  test-tube  by  setting  it  in  the  neck  of  a  flask  containing  boiling  water.  After  a 
short  heating  a  characteristic  red  or  reddish  violet  color  will  make  its  appearsttoe, 
even  if  only  traces  of  biliary  acids  are  present.  (JV.  R.y  1882,  p.  120.)  They  an 
also  decomposed  by  the  action  of  baryta  water  into  non-nitrogenous  acids  and  axiid^ 
compounds,  as  will  be  seen  in  the  following  reactions : 

C-H«NO.  +  H,0  =  C„H^O.  +  CANO, 

Crlycochollo  ChoUc  add.  Qlyclii*. 

acid. 

C-H^NO^  +  H,0  =  C^H^O,  +  CJI,NO^. 

Suuvcholio  Gbollo  aoi£  TanriiiA. 

add. 

The  gall-pigmenta  are  very  unstable  organic  coloring  matters,  so  that  their  indi- 
viduality cannot  be  said  to  be  very  thoroughly  established.  The  recent  researches  of 
Staedeler  (  VerJiand.  d,  Ndturf,  Oes,  in  Zurich^  8)  and  R.  Maly  (^Atm.  Ch,  und 
Pharm,y  132,  p.  129)  have,  however,  given  us  a  better  knowledge  of  them.  Th^ 
are  Miruhin,  C^Hj^N^Oj ;  hiliverdin,  C^HjjN^O, ;  hiUfuMemj  C„H^N,0^  (?) ;  and 
hiliprasiny  Cj^H^N^O,  (?).  Of  these,  the  first  two  seem  to  exist  originally  in  the  gall, 
and  the  others  are  probably  derived  from  them.  Hoppe-Seyler  (^Deui.  Chtm.  Get. 
Ber,,  7,  p.  1065)  has  shown  that  the  hsemoglobin  and  haematin  of  the  blood  can  be 
changed  into  hydrobilirubin,  a  derivative  of  bilirubin,  so  that  the  origin  of  these 
gall-pigments  seems  to  be  clearly  shown. 

Ox  gall  contains  in  addition  choksterine^  choUne^  urea,  fats,  which  are  the  ^fy- 
cerides  of  acetic  arid,  propionic  acids,  mucus,  and  some  inorganic  salts,  such  as  sodiom 
and  potassium  chlorides,  sodium,  potassium,  calcium,  and  magnesium  phosphates. 

The  sodium  glycocholate  and  taurocholate  may  be  separated  in  the  following  man- 
ner. Dry  ox-bile  is  treated  with  absolute  alcohol,  and  the  tincture  precipitated  by 
ether  in  excess.  Both  salts  are  deposited,  and  the  glycocholate  crystalliies  upon 
standing,  the  taurocholate  remaining  in  an  amorphous  form,  resembling  oily  or  resi- 
nous matter.  They  may  be  separated  more  completely  by  taking  advantage  of  their 
different  relations  to  the  acetate  and  subacetate  of  lead.  Both  the  acids  are  precipi- 
tated by  the  subacetate,  the  glycocholate  only  by  the  acetate.  If  the  deposit  above 
referred  to  be  dissolved  in  water,  solution  of  acetate  of  lead  will  throw  down  a  glj- 
cocholate  of  lead,  while  the  addition  of  the  subacetate  of  lead  to  the  remainder  will 
precipitate  the  taurocholate.  The  acids  may  be  separated  from  the  salts  of  lead  by 
sulphuric  acid,  and  then  recombined  with  soda. 

Properties.  "A  brownish  green  or  dark  green,  somewhat  viscid  liquid,  having  a 
peculiar  odor,  a  disagreeable,  bitter  taste,  and  a  neutral  or  faintly  alkaline  reacli<ML 
Sp.  gr.  1018-1028.  A  mixture  of  2  drops  of  Ox  Gall  and  10  C.c.  of  Water,  when 
treated,  first  with  a  drop  of  freshly  prepared  solution  of  1  part  of  sugar  in  4  paits 
of  water,  and  aflerward  with  sulphuric  acid,  cautiously  added,  until  the  precipitate 
first  formed  is  redissolved,  gradually  acouires  a  cherry-red  color,  changing  succes- 
sively to  carmine,  purple,  and  violet."   U.  S. 

Q^.  Prep.  Fel  ^vis  Inspissatum  \  Fel  Bovis  Purificatum. 

FEL  BOVIS  INSPISSATUM.  U.S.    Inynssated  Ox  GaU. 

(rJ6L  BO'ViS  lN-SP|8  sa'tCm.) 

"  Fresh  Ox  Gall,  one  hundred  parts  [or  twenty  ounces  av.],  To  make  fijieen 
parts  [or  three  ounces  av.].  Heat  the  Ox  Gall  to  a  temperature  not  exceeding 
80^  C.  (176°  F.),  strain  it  through  muslin,  and  evaporate  the  strained  liquid,  on  a 
water-bath,  in  a  porcelain  capsule,  to^ccw  parts  [or  three  ounces  av.]."  Ui  & 

FEL  BOVIS  PURIFICATUM.  U.  8.,  Br.    Punjusd  Ox  OaH 

(r£L  BO'ViS  pu-bi-F{-ca'tOm.) 

Pel  Bovlaam  Parifloatam,  Br.;  Pel  Tanri  Depuratnm,  P.(7./  Bxtraokaiii  PelJia  Boriai;  FhI 
<}e  Boauf  purifi^e,  Fr,;  Gereiiiigte  Oehtangalle  ( Rindtgatte),  (?. 

«'  The  purified  gall  of  the  Ox ;  Bos  Taurus."  Br. 
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<'  IVesh  Ox  Oall,  ikree  parts  [or  sixteen  ouoces  av.] ;  Alcohol,  one  part  [or  six 
floidoiiDoes].  Evaporate  the  Ox  Gall  in  a  poreelain  capsule,  on  a  water-bath,  to  one 
part  [or  five  and  a  half  ounoes  av.],  then  add  to  it  the  Alcohol,  agitate  the  mixture 
thoroughly,  and  let  it  stand,  well  covered,  for  twenty-four  hours.  .Decant  the  clear 
solution,  filter  the  remainder,  and,  having  mixed  the  liquids  and  distilled  off  the 
Alcohol,  evaporate  to  a  pilular  consistence."   U,  8, 

'*  Freeh  Ox  Bile  one  pint  [Imp.  meas.] ;  Rectified  Spirit  a  sufficiency.  Evaporate 
the  bile  to  five  fluidounoes  [Imp.  meas.],  and  mix  it  with  half  a  |Hnt  [Imp.  meas.] 
of  the  spirit  by  agitation  in  a  bottle,  setting  the  mixture  aside  for  twelve  hours  or 
until  the  sediment  subsides.  Decant  the  dear  solution,  and  filter  the  remainder, 
washing  the  filter  and  contents  with  a  little  more  of  the  spirit.  Distil  off  most  of  the 
spirit  fironi  the  mixed  liauids,  and  evaporate  the  residue  in  a  porcelain  dish  by  the 
beat  of  a  water-bath  until  it  acquires  a  suitable  consistence  for  forming  pills."  Br, 

The  object  of  this  preparation  is  to  fumish  purified  concentrated  Ox  Gkll  in  a 
condition  fitted  for  internal  administration.  The  addition  of  Alcohol  to  the  con- 
centrated liquid  is  for  the  purpose  of  separating  mucilaginous  matter. 

Fioperties.  The  U.  S.  PharmacopoeiA  describes  Purified  Ox  Gkll,  and  requires 
Lb  to  respond  to  the  following  tests.  *'A  yellowish  green,  soft  solid,  having  a 
peculiar  odor,  and  a  partly  sweet  and  partly  bitter  taste.  It  is  very  soluble  in  water 
and  in  aloohoL  A  solution  of  1  part  of  Purified  Ox  Gall  in  about  100  parts  of 
water,  behaves  towards  sugar  and  sulphuric  add  as  the  solution  mentioned  under 
Ox  GalL  (See  Fd  Borne.)  The  aqueous  solution  of  Purified  Ox  Gall  should  yidd 
no  predpitate  on  the  addition  of  alcohol"  U,  8. 

Kedical  Properties  and  TTsei.  Bile  was  formerly  highly  vdued  as  a  remedy 
in  numerous  eomplaints,  and  was  considered  peculiarly  applicable  to  cases  attended 
with  defident  biliary  secretion.  It  is  supposed  to  be  tonic  and  kxative.  The  dose 
of  purified  Ox  Gall  is  from  five  to  ten  grains  (0*33  to  0-65  Gm.).  Dr.  Bonorden 
has  found  the  most  extraordinary  effects,  in  the  resolution  of  hypertrophies,  from 
bile  applied  directly  to  the  parts  affected.  Hypertrophy  of  the  mammas  and  that 
of  the  tonsils  are  particularly  mentioned  as  yielding  with  surprising  facility  to  this 
application ;  but  good  may  be  expected  from  it  in  all  cases  of  the  affection  in  which 
the  part  can  be  reached.  He  employs  a  mixture  of  3  parts  of  inspissated  bile,  1 
part  of  extract  of  conium,  2  of  soda  soap,  and  8  of  olive  oil,  to  be  rubbed  on  the  part 
fi>ur  times  a  day.  He  has  also  found  advantage  in  dmilar  affections  of  the  eye,  as 
opadty  of  the  ccnmea,  pannus,  and  staphyloma,  from  bile  dropped  into  the  eye,  or 
applied  by  a  hair  pencil,  several  times  a  day.  {^Med,  Timee  and  Oax,,  Oct.  1858» 
p.  353.) 

Refined  ox  gaUy  much  used  by  limners  and  pdnters,  is  prepared,  according  to 
Gray,  in  the  fdlowing  manner.  Take  of  ''fi^esh  ox  gdl,  one  pint ;  boil,  skim,  add 
one  ounce  of  alum,  and  keep  it  on  the  fire  for  some  time ;  to  another  pint,  add 
one  ounce  of  common  salt  in  the  same  manner;  keep  them  bottled  up  for  three 
months ;  then  decant  off  the  dear ;  ndx  them  in  an  equd  proportion ;  a  thick  ydlow 
eoagulum  is  immediatdy  formed,  leaving  the  refined  gall  clear  and  colorless." 

FEBBI  ABSENIAS.  Br.    ArrniiaJU  of  Irm. 

(FtR'Ri  AR^B'iri-lS.) 

Fenoat  Arteniate ;  Annulate  da  F«r,  Fr,;  Aneosaureft  Sisen,  Q, 

**  Take  of  Sulphate  of  Iron  twenty  and  three-quarter  ounces  [avoir.]  ;  Arseniate 
of  Sodium,  dried  at  300"^  F.  (148^-9  C.\Jifteen  and  three-quarter  ounces  [avoir.]  ; 
Btearibonate  of  Sodium  fowr  and  a  half  ounces  [avoir.]  ;  Boiling  Distilled  Water 
a  sx^fidency,  Diasdve  the  Arseniate  of  Sodium  in  about  five  pints  [Imp.  meas.], 
and  the  Sulphate  of  Iron  in  about  dx  pints  [Imp.  meas.]  of  the  water,  mix  the  two 
sdutions,  adding  the  Bicarbonate  of  Sodium  dissolved  in  a  little  distilled  water.  Stir 
thofoogbly.  Collect  the  white  precipitate  which  has  formed  on  a  calico  filter,  and 
waah  until  the  washings  cease  to  be  affected  by  a  diluted  sdution  of  chloride  of 
barium.  Squeeie  the  washed  predpitate  between  folds  of  strong  linen  in  a  screw 
press,  and  dry  it  on  porous  bricks  in  a  warm-air  chamber  the  temperature  of  which 
shaU  not  exceed  lOO^'  F.  (37'''8  C)*'  Br. 
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This  is  an  officinal  of  the  first  British  PharmacopoDia,  which  as  yet  is  the  only  one 
that  has  adopted  it.  The  washed  precipitate  described  in  the  process  is  fenou 
arseniate  {Fc^Asfi^)*  A  portion  of  ferrous  arseniate  remains  dissolTed  in  the  sola- 
tion.  This  is  precipitated  by  the  sodium  bicarbonate,  with  the  eTolution  of  carbonie 
acid  gas. 

Arseniate  of  iron  is  white  when  first  formed,  but  quickly  turns  green  on  exposure  to 
the  air  during  the  process  of  washing  and  drying,  and  finally  becomes  a  ferroso- ferric 
arseniate,  of  the  probable  composition,  3Fe(FeO)  As0^.16H,0.  It  is  an  amorphous 
powder,  without  smell  or  taste,  insoluble  in  water,  but  readily  dissolved  by  hydro- 
chloric acid.  The  British  Pharmacopoeia  gives  the  following  characters  of  the  salt 
Its  solution  in  hydrochloric  acid  causes  a  copious  light  blue  precipitate  with  ierro* 
cyanide  of  potassium,  and  a  still  more  abundant  one,  of  a  deeper  color,  with  ferri- 
cyanide  of  potassium.  A  small  quantity,  boiled  with  an  excess  of  caustic  soda,  and 
filtered,  gives,  when  exactly  neutralized  by  nitric  acid,  a  brick-red  precipitate  on  the 
addition  of  solution  of  nitrate  of  silver.  The  former  test  proves  the  presence  both 
of  the  ferrous  and  ferric  oxides,  the  latter,  of  arsenic  acid.  The  solution  in  hydrochlo- 
ric acid,  when  diluted,  gives  no  precipitate  with  chloride  of  barium,  showing  the 
absence  of  any  sulphate.  *'  One  hundred  grains  dissolved  in  an  excess  of  sutphoiio 
acid  diluted  with  water  continues  to  give  a  blue  precipitate  with  ferricyanide  of  potas- 
sium, until  at  least  225  grain-measures  of  the  volumetric  solution  of  bichromate  of 
potassium  have  been  added."  Br,  This  test  proves  that  there  is  a  due  proportion  of 
ferrous  oxide  present ;  for  the  bichromate  of  potassium  oxidises  the  ferrous  oxide, 
and  until  this  is  wholly  converted  into  ferric  oxide,  a  blue  precipitate  continues  to  be 
produced,  ceasing,  however,  when  the  conversion  is  complete. 

Medical  Properties.  The  arseniate  of  iron  is  said  to  unite  the  virtues  of  the 
two  metals  which  enter  into  its  composition ;  but  the  quantity  of  iron  in  any  per- 
missible  dose  is  so  small  as  to  be  nearly  or  quite  insignificant ;  and  the  activity  of 
the  medicine  is  in  fact  due  to  the  arsenic  alone.  The  complaints  in  which  it  has 
been  found  efficient  are  those  in  which  arsenic  in  other  forms  has  proved  to  be  a 
most  valuable  remedy ;  and,  judging  from  our  own  observation,  thero  is  no  one  of 
them  in  which  the  common  solution  of  arsenite  of  potassium  will  not  produce  ail  Uie 
effects  that  can  be  obtained  from  the  arsenical  preparations,  with  which  this  ought 
undoubtedly  to  be  ranked  rather  than  with  the  chalybeates.  Should  the  coexistence 
of  an  ansamic  state  of  the  system  with  any  disease  requiring  the  use  of  arsenic,  indi- 
cate the  joint  use  of  iron,  it  would  be  unsafe  to  depend  on  the  arseniate  of  iron, 
alone.  This  remedy  is  peculiarly  useful  in  chronic  affections  of  the  skin,  especially 
those  of  a  scaly  character,  as  lepra,  psoriasis,  and  the  advanced  stage  of  eciema  and 
impetigo.  It  is  useful  also  in  lupus,  and,  mixed  with  twelve  times  its  weight  of 
simple  cerate,  may  be  employed  externally  in  cancerous  ulcers,  though  much  caution 
is  requisite.  The  dose  is  from  the  eighth  to  the  tenth  of  a  grain  (0'008-0-006  Om.), 
of  which  about  one-half  only  is  ferrous  oxide ;  given  in  pill,  three  times  a  day.  (See 
Syrupus  Fern  Arseniatis,  Part  II.,  National  Formulary.) 

FERRI  CARBONAS  8ACCHARATUS.  U.S.    Saodutrated  Oarbo^ 

note  of  Iron.     [SaocharcUed  Ferrous  OarboncUe.'] 

(Fts'Bi  cXb-bo'nXs  sXohbha-ba'tOs.) 

Ferri  Carbonai  Baooharatai  Br,/  Ferram  Carbonioum  Saooharatum,  P.O.;  Carbonas  Fwrofvi 
Saecharatus ;  Saooharure  de  Carbonate  ferreuz,  Ft.;  Zuckerhaltiges  Koblensanrei  Eis«ii,  O, 

<*  Sulphate  of  Iron,  ten  parts  [or  five  ounces  av.]  ;  Bicarbonate  of  Sodium,  aenen 
parts  [or  three  and  a  half  ounces  av.] ;  Sugar,  in  fine  powder,  sixteen  parts  [or 
eight  ounces  av.] ;  Distilled  Water,  a  sufficient  quantity,  i)is8olve  the  Sulphate  of 
Iron  in  fi>rty  parts  [or  twenty  fluidounces]  of  hot  Distilled  Water,  and  the  Bicar- 
bonate of  Sodium  in  one  hundred  parts  [or  three  pints]  of  warm  Distilled  Water, 
and  filter  the  solutions  separately,  and  allow  them  to  cool.  Add  the  solution  of  Sul- 
phate of  Iron  gradually  to  the  solution  of  Bicarbonate  of  Sodium  contaioed  in  a  capa- 
cious flask,  and  mix  thoroughly  by  shaking.  Fill  up  the  flask  with  boiling  Distilled 
Water,  and  set  the  mixture  aside  for  two  hours.  Draw  off  the  supernatant  liquid 
from  the  precipitate  by  means  of  a  siphon,  and  then  fill  the  flask  again  with  hot 
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Distilled  Water  and  shake  it.  Pour  off  the  dear  liquid  and  repeat  the  operation 
until  the  decanted  liquid  gives  but  a  slight  turbidity  with  test-solution  of  chloride 
of  barium.  Transfer  the  drained  precipitate  to  a  porcelain  capsule  containing  the 
Sugar,  and  mix  intimately ;  evaporate  the  mixture  to  dryness,  by  means  of  a  water- 
bath,  and  reduce  the  product  to  powder.  Keep  the  powder  in  small,  well-stopped 
vials."  U.S. 

'*  Take  of  Sulphate  of  Iron  two  ounceB  [avoirdupois] ;  Carbonate  of  Ammonium 
ome  ounce  and  a  quarter  [avoird.] ;  Boiling  Distilled  Water  two  gallons  [Imperial 
measure] ;  Refined  Sugar  one  ounce  [avoiid.].  Dissolve  the  Sulphate  of  Iron  and 
the  Carb(Dnate  of  Ammonium  each  in  half  a  gallon  [Imp.  mcas.]  of  the  Water,  and 
mix  the  two  solutions  with  brisk  stirring  in  a  deep  cylindrical  vessel,  which  is  then 
to  be  covered  as  accurately  as  possible^  Set  the  mixture  by  for  twenty-four  hours, 
and  from  the  precipitate  which  has  subsided  separate  the  supernatant  solution  by  a 
siphon.  Pour  on  the  remainder  of  the  Water,  stir  well,  and,  after  subsidence,  again 
remove  the  clear  solution.  Collect  the  resulting  carbonate  on  a  calico  filter,  and, 
having  first  subjected  it  to  expression,  rub  it  with  the  Su^ar  in  a  porcelain  mortar. 
Finally  dry  the  mixture  at  a  temperature  not  exceeding  212^  F.  (100^  C.)."  Br. 

This  is  a  new  U.  S.  officinal  preparation ;  the  process  is  identical  with  that  of  the 
fiormer  German  Pharmacopoeia.  It  is  to  be  regretted  that  the  author  of  the  formula 
did  not  adopt  the  expedient  of  adding  sugar  or  syrup  to  the  solutions  of  the  two  salts, 
to  protect  the  precipitate  as  soon  as  it  was  formed,  as  was  recommended  by  Vallet. 
When  solutions  of  ferrous  sulphate  and  sodium  carbonate  are  mixed  together,  there 
are  formed,  by  double  decomposition,  sodium  sulphate  which  remains  in  solution,  and 
ferrous  carbonate  which  falls  as  a  pale  blue  precipitate.  This  precipitate  begins  im- 
mediately to  alter  in  nature  by  the  absorption  of  oxygen,  and,  if  washed  and  dried 
in  the  ordinary  way,  becomes  ferric  oxiae,  associated  with  a  small  quantity  of  the 
ferrous  carbonate,  which  has  escaped  change.  As  the  preparations  of  iron  contain- 
ing ferrous  oxide  are  the  most  esteemed,  the  change  which  this  precipitate  under- 
goes has  always  been  a  matter  of  regret,  and  various  attempts  have  been  made  to 
prevent  it  Saccharine  matter  has  been  ascertained  to  possess  the  required  preserva- 
tive properties ;  and,  in  the  preparation  under  consideration,  it  is  used  to  prevent 
the  ferrous  carbonate  as  first  precipitated  from  passing  into  the  ferric  hydrate. 

Dr.  Becker,  a  German  physician,  was  the  first  to  suggest  the  use  of  saccharine 
matter  as  a  means  of  protection  against  the  absorption  of  oxygen ;  and  the  idea  was 
carried  out  by  Klauer,  a  German  chemist,  who  first  made  the  saccharated  carbonate 
of  iron.  The  use  of  boiling  distilled  water  in  the  process  is  to  avoid  the  action  of 
the  air  contained  in  unboiled  water.  The  washed  precipitate  is  pressed  so  as  to  free 
it  irom  water  as  far  as  possible,  and  then  incorporated  with  the  sugar  in  fine  powder. 
The  mode  of  treating  the  predpitate  unnecessarily  exposes  it  to  the  action  of  the 
air;  and  the  late  London  method  of  incorporating  it  with  the  sugar  immediately 
after  washing,  was  on  this  account  preferable.  The  final  drying  heat  should  not  ex- 
ceed 54-5<'  C.  (ISO^"  F.)  (See  Archiv  d.  Fkarm.,  Jan.  1878 ;  N.  R.,  Ib78,  p.  116 ; 
1881,  pp.  69,  286.) 

Properties.  "A  greenish  gray  powder,  gradually  oxidised  by  contact  with  air, 
odorless,  having  at  first  a  sweetish,  afterward  a  slightly  ferruginous  taste,  and  a  neu- 
tral reaction.  It  is  only  partially  soluble  in  water ;  but  completely  soluble,  with 
copious  evolution  of  carbonic  acid  gas,  in  diluted  hydrochloric  acid,  forming  a  clear, 
yellow  liquid.  This  solution  affords  a  blue  precipitate  with  test-solution  either  of 
ferrocyanide  or  of  ferrioyanide  of  potassium,  but  should  not  be  rendered  more  than 
slightly  turbid  by  test-solution  of  chloride  of  barium  (limit  of  sulphate).  If  8  Gm. 
of  the  Saccharated  Carbonate  of  Iron  be  dissolved  in  water  with  an  excess  of  hydro- 
chloric acid,  and  the  solution  mixed  with  33  C.c.  of  the  volumetric  solution  of 
bichromate  of  potassium,  the  mixture  should  still  afford  a  blue  color  or  precipitate 
with  test-solution  of  ferrioyanide  of  potassium  (presence  of  at  least  15  per  cent,  of 
ferrous  carbonate)."  *  U,  S. 

*  JSaeekarated  Oxide  of  Iron,  Saeeharum  Ferrugineum,  This  is  a  combination  of  sugar  and 
ferrio  oxide.  It  is  soluble  and  of  a  pare  sweet  taste.  According  to  the  method  of  Siebert,  to  pre- 
pare it  dissolve  two  parts  of  iron  in  twenty-four  parts  of  nitric  acid,  sp.  gr.  1*2;  evaporate  the 
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Saooharated  carbonate  of  iron  is  in  small  coherent  lumps,  oBaallj  of  a  grayiali 
brown  oolor,  permanent  in  the  air,  having  a  sweet,  stjpdc  taste,  and  whoUy  and 
readily  soluble  in  warm  hydrochloric  acid,  diluted  mth  half  its  volume  of  water,  with 
effervescence.  According  to  the  BriticAi  Pharmaooposia,  it  is  a  '*  earbonafce  of  iron 
(FeCO,,  "I-  ^fi)*  mixed  with  peroxide  of  iron  and  sugar,  the  carbonate  (if  reckoned 
as  anhydrous)  forming  about  one-third  of  the  mixture.''  The  presence  of  sesqui^ 
oxide  of  iron  is  a  defect,  which  is  avoided  in  Yailet's  fbrru^nous  mass. 

Its  solution  in  dilute  hydrochloric  acid  is  but  slightly  affected  by  ferrocyanide  of 
potassium,  showing  the  presence  of  the  ferric  salt  in  only  small  proportion,  but 
yields  a  copious  blue  precipitate  with  the  ferriqyanide,  proving  the  abundance  of 
the  ferrous  compound.  The  same  solution  should  give  but  a  veiy  slight  precipitate 
with  chloride  of  barium,  evincing  that  very  little  sulphate  either  of  iron  or  of  soda 
has  escaped  the  washing  process.  "  Thirty  grains  dissolved  in  excess  of  phosphorie 
add,  and  diluted  with  water,  continue  to  give  a  blue  precipitate  with  ferricyanide 
of  potassium  until  at  least  287*5  grain-measures  of  the  volumetric  solution  of  bi- 
chromate of  potassium  have  been  added."  Br.  This  test,  like  the  present  offieioal 
one,  determines  the  quantity  of  ferrous  salt  present,  requiring  the  stated  amount  of 
the  bichromate  to  convert  it  into  the  ferric  chloride. 

Medical  Properties.  This  preparation  is  an  excellent  chalybeate,  possessing  the 
advantages  of  having  nearly  all  the  iron  in  it  in  the  ferrous  state,  and  of  being 
readily  soluble  in  acids.  Originally  introduced  into  the  officinal  list  by  the  Edin- 
burgh College,  it  appeared  for  the  first  time  in  the  Dublin  and  London  Pharma- 
copoeias of  1850  and  1851.  It  is  undoubtedly  more  active  than  the  snbcarbonate 
of  iron,  and  must  be  used  in  a  smaller  dose.  It  is,  however,  inferior  to  Yailet's  fer- 
ruginous mass,  in  the  preparation  of  which  the  anti-oxidizing  influence  of  saccha- 
rine matter  is  more  fdlly  applied.  The  dose  of  the  saocharat^  carbonate  of  iron  is 
from  five  to  thirty  grains  (0*33-1-95  Gm.),  given  in  the  form  of  pill. 

Off,  I^'ep.  Br.  Pilula  Ferri  Carbonatis. 

FERRI  CHLORIDUM.  U.S.     Chloride  oflrm.    IFerrie  Oihride.'] 

Fes  Cle.  12Hs  O  ;  540*2.        (VSb'rI  |SHLO'B{-dOm.)  Fes  CU.  12H0;  270-1. 

Ferram  Sesquiohloratum,  P,0.;  Ferrum  Muriaticum  Oxydatam,  Chloridnin  vel  Chlorarctam 
Ferricam,  Fern  Perchloridum ;  Ferrio  Chloride;  Perchlorare  de  Fer,  Chlorure  ferriqae,  /V./  Bimb- 
ehlorid,  0. 

"  Iron,  in  the  form  of  fine  wire  and  out  into  small  pieces,  /ifteen  parts  [or  two 

ounces  av.] ;  Hydrochloric  Acid,  eighty-tix  parts  [or  nine  and  a  half  flmdounees] ; 

Nitric  Acid,  Distilled  Water,  each,  a  sufficient  quantity.     Put  the  Iron  Wire  imor 

a  flask  capable  of  holding  double  the  volume  of  the  intended  product,  pour  npow 

h  Ji/ty-faur  parti  [or  six  fluidounces]  of  Hydrochloric  Add  previously  dilated  with 

twenty-five  parts  [or  three  fluidounces]  of  Water^  and  let  the  mixture  stand  nnti) 

effervescence  ceases ;  then  heat  it  to  the  boiling  point,  filter  through  paper,  and, 

having  rinsed  the  flask  and  Iron  Wire  with  a  little  boiling  Distilled  Water,  pass  the 

rinsings  through  the  filter.     To  the  filtered  liquid  add  twenty-seven  parts  [or  three 

fluidounces]  of  Hydrochlorio  Acid,  and  pour  the  mixture  dowly  and  graditaliy,  in  a 

stream,  into  eiyht  parts  [or  six  fluidrachms]  of  Nitric  Acid,  contained  in  a  eapa^ 

cious  porcelain  vessel.     After  effervescence  ceases,  apply  faeat,^  by  means  of  a  aaad* 

bath,  until  the  liquid  is  free  from  nitrons  odor  ^  then  test  a  small  portion  with 

freshly-prepared  test-solution  of  ferricyanide  of  potassium.     Should  thb  rei^eflt 

produce  a  blue  color,  add  a  little  more  Nitric  Acid  and  evaporate  off  the  excess. 

^hen  add  the  remaining  five  parts  [or  half  a  fluidounoe]  of  Hydroehhnie  Aeidt 

and  enough  Distilled  Water  to  make  the  whole  we^  skoty  paarfs  [or  ttght  omces 

av.],  and  set  thb  aside,  eovered  with  glass,  uutil  it  forms  a  aofid,  crystalline  mass. 

Lastly,  break  it  into  pieces,  and  keep  the  firagmdats  in  a  glass-ntoj^fered  bottle,  pro> 

tected  from  light."  U.  S. 

filtrate  to  fifteen  parts;  when  quite  eool  disflolve  tweire  parts  of  sugar  in  tbeflHrsie,  and  add  mk 
exoees  of  a  solution  of  twelve  parts  of  sugar  in  twelve  parts  of  20  per  cent,  water  of  anuDomik 
After  setting  aside  for  twenty-fonr  hours,  precipitate  this  with  four  or  five  thnes  its  yolrna  of  ttA>ng 
alcohol ;  ooUect  the  precipitate,  partiall  j  dry  with  bibulous  paper,  intimately  mix  '^he  moiat 
with  its  own  weight  of  powdered  sugar,  dry  by  a  moderate  heat.  It  is  a  good  anUdota  for 
(,A.  J.  P.,  xl.  324,  326.    See  also  JVeuet  Jiepertor. /Ur  Pkarm.^  xriiL  86.) 
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This  fbrmiba  of  the  U*.  S.  PhanaaoofKBia  has  been  adopted  with  bat  little  altera- 
tion from  that  of  Wittsteio.  (Fract,  Pharm,  Chem.,  Darby  8  Trand.,  p.  265.)  When 
iron  IB  heated  with  hydrochloric  acid,  water  is  deoomposed,  the  hydrogen  escapes  with 
efferresoence,  and  the  oxygen  uoitiog  with  the  iron  forms  ferrous  oxide,  which  reacts 
with  the  hydrochloric  acid  to  form  water  and  ferrous  chloride.*  The  next  step  of 
the  process  is  to  convert  the  ferrous  chloride  into  the  ferric  salt.  This  is  effected 
by  treating  it  with  hydroohioric  and  nitric  acids,  and  heating  till  red  fumes  no  longer 
escape.  The  Mowing  reaction  explains  this :  GFeCI,  +  2HNO3  +  ^^^  —  ^^^ 
dg  -f-  2N0  -{-  4H,0.  The  solution  is  then  evaporated,  and,  on  cooling,  concretes 
into  a  crystalline  mass.  The  relative  proportions  of  iron  and  the  two  acids  are  ad- 
justed very  nearly  to  the  production  of  Uiese  results.  There  are  two  crystallised 
hydrates,  one,  Fe^Cl^  -|~  6B,0,  which  is  very  deliquescent,  the  other,  ¥efi\^  -\-  12H,0, 
which  b  less  so,  but  which,  when  stood  over  sulphuric  acid,  liquefies  and  slowly  deposits 
crystals  of  the  first  hjrdrate,  VeJO\  +  6H,0,  losing  half  of  its  water  of  hydration. 

Properties.  It  is  in  fragments  of  a  crystalline  structure,  an  orange-yellow  color, 
inodorous,  and  c^  a  staroog  chalybeate  and  styptic  taste  and  an  add  reaction.  It  ia 
ddiqnesoent,  very  soluble  in  water,  and  soluble  also  in  alcohol  and  ether.  "  On  igni«- 
tion  the  salt  sufiers  partial  decomposiUoo.  The  dilate  aqueous  solution  yielcb  » 
brown-red  predpitate  with  water  oa  ammonia,  a  blue  one  with  test-solution  of  fer- 
focyanide  of  potassiam,  and  a  white  one,  insoluble  in  nitric  acid,  with  test-solution 
of  nitrate  of  silver.  If  the  iron  be  completely  precipitated  from  a  solution  of  the 
sak  by  an  exoess  of  water  of  ammonia,  the  filtrate  should  not  yield  either  a  white 
or  a  dark  cobved  precipitate  with  hydrosulphuric  acid  (tine,  copper),  nor  should  it 
leave  a  fixed  residue  on  evaporation  and  gentle  ignition  (fixed  alkalies).  On  adding 
a  dear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes  of  concen- 
trated sulphuric  add  and  a  moderatdy  dilute  solution  of  the  salt,  the  crystal  should 
not  become  colored  brown,  nor  should  there  be  a  brownish  black  aone  developed 
around  it  (abs.  of  nitric  add).  A  few  drops  of  a  solution  of  the  salt,  added  to 
freshly  prepared  test-solution  of  ferricyanide  of  potasdum,  should  impart  to  the 
latter  a  pure  greenish  brown  color  without  a  trace  of  blue  (abs.  of  ferrous  salt).  A 
one  per  cent  solution  of  the  salt  in  Distilled  Water,  when  boiled  in  a  test-tube, 
should  remain  dear  (abs.  of  oxychloride)."  U.  S.  It  contains  a  variable  proportion 
of  water  according  to  the  crystalline  forms  it  is  made  to  assume,  having  about  40 
per  cent  or  twdve  mols.  when  in  fine  adcular  crystals,  and  only  22  per  cent  or  five 
mok.  when  in  the  form  of  larger  tables.  {Brande  and  Tayhr.^  Its  solution  in 
water  gives  with  ammonia  a  brown  precipitate  of  ferric  oxide,  and  does  not  yield  a 
bine  one  with  ferricyanide  of  potassium,  proving  the  absence  of  ferrous  chloride.')' 

The  sesquichloride  of  iron  is  used  almost  exdudvely  in  the  form  of  tincture  or 
liquor ;  and  in  reference  to  its  effect  and  application  we  refer  to  the  Tinctura  Ferri 
didoridi  and  Liquior  Ferri  Chlortdi,  As  a  solid,  it  keeps  indefinitely  without  change. 
When  used,  it  may  be  dissolved  in  water  in  such  proportions  as  may  be  required. 
Six,  three,  two,  and  one  aid  a  half  draoftime  to  a  fluidounce  of  water  have  been 
reoommended ;  the  stronger  solutions  bdng  used  in  the  treatment  of  varices,  the 
welder  for  injection  into  aneurisms,. and  for  application  to  bleeding  surfiices,  etc. 
Mr.  J.  Z.  Lawrence,  of  England,  has  used  it  as  a  styptic  in  a  semi-deliquesced  state 
and  found  it  extremely  effident  He  keeps  it  in  a  bottle,  in  which  it  gradually  de- 
liqaeeees ;  and,  while  it  is  in  this  condition,  he  applies  the  thick  liquid  portion,  by 
means  <^  a  brush  of  spun-glass,  to  the  bleeding  surface. 

*The  Parifl  Phannaeeutioal  Society  have  adopted  the  following  preparations  of  ferrous  cbk>. 
ride,  made  by  dissolving  iron  in  hydrochloric  acid,  and  evaporating  the  filtered  solution  rapidly  to 
dryneas. 

Sgrup  of  Fixrrfm*  Chloride.  Dissolve  6  grammes  of  dry  ferrous  chloride  in  80  grammes  of  orange^ 
flower  water,  and  add  800  grammes  syrup  of  gum  and  175  grammes  syrup  ot  orange-flower.  (See^ 
also,  Syruput  Ferri  Protoehloridt,  Part  11.,  National  Formulary. 

PilU  of  Ftmma  Chloride,  Dry  ferrous  chloride,  powdered  marsfamallow-root,  each  10  grammei, 
ttueUaga  mffident.    Make  into  100  pills,  which  are  to  b«  silTered. 

t  J*»eompaiiblee  with  Ferric  Chloride,  The  following  list  is  given  {L* Union  PharmaeeMtiquo^ 
1872;  by  M.  Bouilhon.  Salts  of  silver;  mercurous  salts;  alkalies,  their  carbonates  and  bicar- 
bonatea;  the  arsenites  and  arseniates;  borate  of  sodium;  tannin  and  vegetable  astringents;  gums; 
vegetable  eztnots  and  vegetable  infusions;  albumen;  easdn. 
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FERRI  CITRAS.  U.S.    OUrcUe  of  Iron.    IFenio  OUrate.'] 

{WtSL^Bl  GPTBXS.) 
Fes  (C«  H6  Ot)s.  6HsO  ;  597«8.  Fet  Oi,  Cu  He  Ou.  6H0 ;  298-9. 

Fernim  Citricmn  Oxjdatam,  P.O.;  Citras  FerricuB;  Ferrlo  Citrate,  E.;  Citrate  de  SesqaioxjtU 
de  Fer,  Citrate  ferrique,  Fr.;  Citronensaares  Eiaenozjd,  Eifencitrat,  0. 

"  Solution  of  Citrate  of  Iron,  a  convenient  quantity.  Evaporate  the  Solatioo,  at  a 
temperature  uot  exceeding  60^  G.  (140^  F.),  to  the  consistence  of  syrup,  and  spread 
it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales."  Ui  S* 

Properties.  Citrate  of  iron  is  in  *'  transparent,  garnet-red  scales,  permanent  in 
the  air,  odorless,  having  a  very  faint,  ferruginous  taste,  and  an  acid  reaction.  Slowly 
but  completely  soluble  in  cold  water,  and  readily  so  in  boiling  water ;  insoluble  in 
'  alcohol.  When  strongly  heated,  the  salt  emits  fumes  having  the  odor  of  bumi 
sugar,  and  finally  leaves  a  residue  amounting  to  26  per  cent  of  the  original  wdght, 
which  should  not  have  an  alkaline  reaction  (abs.  of  fixed  alkalies).  The  aque- 
ous solution  of  the  salt  is  not  precipitated,  but  is  rendered  darker  by  water  of  am- 
monia. If  heated  with  solution  of  potassa,  it  affords  a  brown-red  precipitate,  with- 
out evolving  any  vapor  of  ammonia.  On  adding  test-solution  of  ferrocyanide  of 
potassium  to  an  aqueous  solution  of  the  salt,  a  bluish  green  color  or  precipitate  is 
produced,  which  is  increased  and  rendered  dark  blue  by  the  subsequent  addition  of 
hydrochloric  acid  (difference  from  citrate  of  iron  and  ammonium).  If  a  solatioD 
of  the  salt  be  deprived  of  its  iron  by  boiling  with  an  excess  of  solution  of  polaaaa, 
the  concentrated  and  cooled  filtrate  precipitated  with  test-solution  of  chloride  of 
calcium,  and  the  new  filtrate  heated  to  boUing,  a  white,  granular  precipitate  will  be 
produced."  U.  S. 

Medical  Properties.  Citrate  of  iron  was  introduced  to  the  notice  of  the  prdes- 
sion,  in  18^^1,  by  M.  B^ral,  of  Paris.  It  is  a  pleasant  chalybeate,  and  is  best  giveo 
in  solution.  Prof  Procter  found  that  a  solution  of  this  salt  in  distilled  water,  con- 
taining 240  grains  in  a  fluidounce,  keeps  perfectly,  and  is  very  convenient  for  dis- 
pensing. It  may  be  given  in  the  dose  of  ten  minims  (0*6  C.c),  containing  five 
grains  (0*33  Om.)  of  the  salt,  several  times  a  day.  (See  ijiquor  Ferri  Ciirati*,) 

Off.  Prep,  Ferri  et  Quininse  Citras. 

FERRI  ET  AMMONII  CITRAS.  U.S.,  Br.     OUrcUe  of  Iron  and 

Ammonium.     {_Ammonio-Fenic  (Mrate.^ 

(FfiB'BI  fir  ^M-MO'N}-!  cPTBAS.) 

Ferri  et  Ammonin  Citras,  Br.;  Fermm  Citricum  Ammoniatam,  P.O.;  Ferri  Amnionia-Citraa, 
Ferro-Ammonium  Citricum ;  Ammonio- Citrate  of  Iron,  Soluble  Citrate  of  Iron,  E.;  Citrate  de  F«r 
et  d'Ammoniaque  (de  Fer  ammoniaoal),  Citrate  ferrique  ammoniaoal,  Fr.;  Ciironensaures  £iaeB- 
oxyd- Ammonium  (Ammoniak),  O. 

"  Solution  of  Citrate  of  Iron,  three  parts  [or  one  pint] ;  Water  of  Ammonia,  om 
part  [or  seven  fluidounces].  Mix  the  Solution  of  Citrate  of  Iron  with  the  Water 
of  Ammonia,  evaporate  the  mixture,  at  a  temperature  not  exceeding  60^  C.  (140^ 
F.))  to  the  oons'istence  of  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dij, 
the  salt  may  be  obtained  in  scales.  ""  Keep  the  product  in  well-stopped  bottles  b  a 
dark  place."   (1.8. 

**  Take  of  Solution  of  Persulphate  of  Iron  ten  flnidoimceB,  or  a  tnffieieM^  ;  Solu- 
tion of  Ammonia  twenty-three  Jiuidouncei^  or  a  sufficiency  ;  Citric  Acid  ybur  otmcei 
[avoir.]  ;  Distilled  Water  a  sufficiency.  Mix  sixteen  fluidounces  [Imp.  mea&l  of  the 
Solution  of  Ammonia  with  two  pints  [Imp.  meas.]  of  Distilled  Water,  and  to  thb 
add  gradually  the  Solution  of  Persulphate  of  Iron,  previously  diluted  with  two  pints 
[Imp.  meas]  of  distilled  water,  stirring  them  constantly  and  briskly,  and  taking  care 
that  ammonia  is,  even  finally,  in  slight  excess  as  indicated  by  the  odor.  L^  the 
mixture  stand  for  two  hours,  stirring  it  occasionally,  then  put  it  on  a  calico  filter, 
and,  when  the  liquor  has  drained  away,  wash  the  precipitated  ferric  hydrate  with 
distilled  water  until  that  which  passes  through  the  filter  ceases  to  give  a  precipitate 
with  chloride  of  barium.  Dissolve  the  Citric  Acid  in  four  fluidounces  [Imp.  meas.] 
of  Dbtilled  Water,  and  having  applied  the  heat  of  a  water-bath,  add  the  fenic 
hydrate,  previously  well  drained,  and  stir  them  together  until  nearly  the  whole  of 


PAST  i«  Ferri  et  Ammonii  OEfotu.  683 

the  hydrate  has  diasolyed,  or  antil  the  citrio  acid  is  saturated  with  ferric  hydrate 
(prepared,  if  necessary,  from  more  of  the  soIatioD  of  persulphate  of  iron).  Let  the 
Bolution  cool,  then  add  five  and  a  half  fluidounces  [Imp.  meas.]  of  solution  of  ammo- 
nia. Filter  through  flannel,  adding  some  distilled  water  if  necessary ;  evaporate  to 
the  consistence  of  syrup,  the  presence  of  a  very  slight  excess  of  ammonia  heing 
maintained,  and  dry  in  tnin  layers  on  flat  porcelain  or  glass  plates  at  a  temperature 
not  exceeding  100^  F.  (37^*8  C).  Kemove  the  dry  salt  in  flakes,  and  keep  it  in  a 
stoppered  hottle."  Br.* 

In  the  U.  S.  Pharmacopoeia,  the  process  consists  simply  in  evaporating  a  mixture 
of  solution  of  citrate  of  iron  and  water  of  ammonia.  In  the  British,  ferric  hydrate  is 
first  precipitated  from  a  solution  of  the  ferric  sulphate,  then  digested  at  a  moderate 
heat  with  a  solution  of  citric  acid,  and  lastly  neutralized  by  ammonia.  It  has,  however,  < 
been  found  by  Dr.  Squibb  that  a  heat  above  82'1°  C*  (180^  F.)  acts  injuriously  in 
the  preparation  of  the  citrate  of  iron  ;  and  the  boiling  heat  directed  in  the  British 
PharmacopGdia  of  1864  was,  therefore,  improper.  {A.  J,  P.,  xxvii.  297.)  This 
error  has  been  corrected  in  the  present  Br.  PharmaoopoBia,  which  directs  that  the 
salt  should  be  dried  at  a  heat  not  above  38"^  C.  (lOO""  F.).  In  the  U.  S.  formula  the 
citrate  of  iron  is  used  already  prepared,  in  the  British  it  is  prepared  in  the  process. 
The  direction  as  to  the  evaporation,  at  the  close  of  the  original  British  process,  was 
not  sufficiently  explicit.  The  solution  should  be  concentrated  to  a  syrupy  consist- 
ence, as  ordered  in  the  U.  S.  and  existing  British  formulas,  before  being  poured 
out  on  porcelain  or  glass  to  dry ;  and  it  is  important  that  the  heat  employed  in  the 
concentration  should  not  exceed  that  indicated. 

Prof.  J.  U.  Lloyd  (iV.  R,,  1879,  p.  323)  states  that  it  is  usually  difficult  to  adjust 
accurately  the  quantity  of  the  ammonia  in  this  process,  and  proposes  to  use  a  defi- 
nite quantity  of  a  fixed  salt,  like  citrate  of  ammonium,  instead.  His  process  will  be 
foand  in  the  foot-note.'j'  R.  Bother  recommends  the  following  method :  Dissolve 
272  parts  of  ferric  citrate  in  three  or  four  times  its  weight  of  water  with  heat,  add 
79  parts  of  ammonium  carbonate,  evaporate,  and  scale  in  the  usual  manner.  {A,  J,  jP., 
1887,  p.  166.) 

Off.  Prep,  Ferri  et  Strychninso  Citras ;  Liquor  Ferri  et  Quininsa  Citratis ;  Yinum 
Ferri  Citratis. 

Off.  Prep.  Br.  Yinum  Ferri  Citratis. 

Properties.  Ammonio-citrate  of  iron  is  more  soluble  than  the  citrate.  It  is  in 
'*  transparent,  garnet-red  scales,  deliquescent  on  exposure  to  damp  air,  odorless,  having 
a  saline,  mildly  ferruginous  taste,  and  a  neutral  reaction.  Readily  and  wholly  soluble 
in  water ;  insoluble  in  alcohol.  When  strongly  heated,  the  salt  emits  fumes  having 
the  odor  of  burnt  sugar,  and  finally  leaves  a  residue  amounting  to  about  25  per  cent, 
of  the  original  weight,  which  should  not  have  an  alkaline  reaction  (abs.  of  fixed 
alkalies).  The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it  affords  a  brown- 
red  precipitate,  and  vapor  of  ammonia  is  evolved.  On  adding  test-solution  of  ferro- 
eyanide  of  potassium  to  an  aqueous  solution  of  the  salt,  no  blue  color  or  precipitate 
is  produced  unless  the  solution  is  acidulated  with  hydrochloric  acid  ^difference  from 
citrate  of  iron).  If  a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated 
with  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a 
white,  granular  precipitate  will  be  produced."  U.  S.  It  is  almost  insoluble  in  alco- 
hol.    It  is  neutral  to  test-paper  (*'  feebly  reddens  litmus  paper,"  Br.) ;  an  alkaline 

*  For  a  formula  for  citrate  of  iron  and  bi§ii»mtk,  see  P.  J.  Tr.,  3d  ler.,  ▼.  832. 

f  Prepare  a  solulion  of  citrate  of  ammonium  from  oitrio  aoid  8  os.  ar.,  and  ammonia  water  €^.  n. 

Add  toe  ammonia  water  to  the  citrio  aoid  until  in  slight  exoess,  then  evaporate  the  solution 
until  it  measures  sixteen  lluidounoes. 

Then  take  of  solntioB  of  tersulphate  of  iron  16  fluidounces;  oitric  aoid  4  ounoes  aToir. ;  distilled 
water  and  ammonia  water,  each,  a  snflScient  quantity ;  solution  of  citrate  of  ammonium  5  fluidounces. 
Prepare  hydrated  oxide  of  iron  from  the  solution  of  tersulphate  of  iron.  Having  drained  it;  place 
in  an  evaporating  dish  and  add  the  oitrio  acid,  warm  upon  a  steam  or  water-bath,  and  stir  until 
the  citric  aoid  is  dissolved,  then  add  the  solution  of  citrate  of  ammonium  and  stir  until  the  hydrated 
oxide  is  dii^solved,  filter  and  evaporate  to  the  consistence  of  thick  syrup,  and  spread  upon  glass  with 
a  bmsb,  and  dry.    The  yield  will  be  4234  grains. 
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solution  fix)in  which  the  iron  has  been  thrown  down,  if  aoidnkted  with  hydro- 
chloric acid  in  slight  exoesSy  does  not  yield  a  ciTstalline  deposit,  showing  that  tlie 
acid  is  not  the  tartaric.  When  incinerated  in  the  air,  it  leaves  about  thirty  per 
cent,  of  peroxide  of  iron,  Br,  Its  precise  ehemieal  constttntion  is  not  detemuned ; 
but  M6hn  (Jahretb,^  1873,  p.  570),  on  evaporating  a  solution  of  ferrous  citrate 
in  ammonia  to  dryness,  obtained  a  salt  of  the  formula  Fe,(NH^)^GgHjOY),  +  3H,0. 
This  salt  is  a  pleasant  chalybeate,  in  doses  of  five  grains  (0*33  Gm.).  Aecordii^ 
to  Dr.  Paris,  it  may  be  mixed  with  the  carbonated  alkalies  without  deoompoeition, 
and  given  in  a  state  of  effervescence  with  citric  acid.  It  should  be  prescribed  when 
the  citrate  of  iron  is  desired  in  solution,  as  it  is  not  suited  for  administntbn  in  the 
form  of  pills,  owing  to  the  presence  of  ammonia,  which  rendera  it  too  soluble^  aad 
causes  the  pills  to  flatten  after  they  have  been  made,  and  frequently  to  cohere  in 
one  solid  mass.  The  officinal  citrate  of  iron  should  always  be  used  for  pills,  as  it 
is  more  slowly  dissolved. 

FERRI  ET  AMMONn  SULPHAS.  U.S.    Sidphaie  of  Iron  and 
Ammonium.    [Ammonio-Ferrie  Sulphate.   Ammonio^Ferric  AlumJ\ 

(FfiR'Ri  fir  AM-MO'Nf.!  SOL'PHAS.) 
Fes  (NH4)]  (S04)4.  24H9  O  ;  963«8.  Fe>  Os,  3SOs.  NH4  0,  80s.  24HO;  481*9. 

Fernim  Sulfuricum  Oxydatum  Ammoniatum,  P.O.;  Ferram  Ammonio-Salpharienm,  Ferri  Am' 
monio-Sulphas,  Sulphaa  Ammonioo-Ferrieiu ;  Sulfate  de  Fer  et  d'Ammoaiaque,  Sulfate  de  Far  (fer* 
rique)  ammoBiacal,  Alam  de  Fer  ammoniaoal,  Fr.;  Sohwefelsaiires  Euenoxjd'Ammoninm,  Amiiw- 
niakflJifloher  Eisenalaan,  0, 

'^  Sulphate  of  Iron  and  Ammonium  should  be  kept  in  well-stopped  bottles.**  Ui  & 

The  present  Pharmaoopoeia  does  not  give  a  process  for  preparing  this  salt ;  that 
of  U.  S.  P.  1870  will  be  found  below  * 

This  is  an  ammonia  iron-alum,  in  which  the  place  of  the  aluminium  oxide  (alu- 
mina) is  occupied  by  the  ferric  oxide.  It  is  prepared  by  heating  the  solution  of 
tersuJphate  of  iron  with  sulphate  of  ammonium  until  the  latter  salt  is  dissolved,  and 
then  allowing  the  solution  to  cool.  The  two  salts  unite  to  form  the  sulphate  of  iron 
and  ammonium,  which,  being  insoluble  in  the  amount  of  liquid  employed,  crystalfiies 
when  it  cools.  The  process  is  based  on  that  of  Wm.  Hodgson  {A.  J.  P.»  1856| 
p.  305). 

'^  Ammomo-ferrio  alum  is  in  octohedral  crystals,  of  a  pale  violet  color,  and  soar 
astringent  taste,  slowly  efflorescent  on  exposure,  and  having  a  slightly  add  reaction. 
Soluble  in  three  parts  of  water  at  15°  C.  (59°  F.),  and  in  0*8  part  of  boiling  water; 
insoluble  in  alcohol.  When  strongly  heated,  the  crystals  fuse,  lose  thdr  water  of 
crystallization,  swell  up,  and  finally  leave  a  pale  brown  residue.  The  aqueous  solu- 
tion of  the  salt  yields  a  blue  precipitate  with  test-solution  of  ferrocyanide  of  potas- 
sium. With  solution  of  potassa  it  affords  a  brown-red  precipitate,  and  if  the  mixture 
be  heated,  vapor  of  ammonia  is  evolved.  With  test-solution  of  chloride  of  barium 
it  produces  a  white  precipitate  insoluble  in  hydrochloric  acid.  If  all  the  iron  be 
precipitated  from  a  solution  of  the  salt  by  heating  with  an  excess  of  solution  of 
potassa,  the  resulting  filtrate,  when  mixed  and  heated  with  test-solution  of  chloride 
of  ammonium  in  excess,  should  not  yield  a  white,  gelatinous  precipitate  (abs.  of 
aluminium)."  U,  S.  According  to  H.  Rose,  the  pure  salt  is  white,  and  gives  a 
colored  solution  with  water,  in  consequence  of  the  formation  of  a  basic  ferruginous 
salt.  This  decomposition  is  prevented  by  dissolving  it  in  dilute  sulphuric  acid,  when 
the  solution  is  colorless. 

Instead  of  sulphate  of  ammonium,  sulphate  of  potassium  may  be  employed  with 
the  solution  of  tersulphate  of  iron,  in  which  case  a  potassa  iron-akun  is  produoed, 
called  potasstO'ferric  o/icm,  which  has  all  the  properties,  physical  and  remedial,  of 
the  ammoDio-ferric  salt ;  and  the  two  appear  to  have  been  indiscriminately  used. 

The  iron-alums  were  brought  to  the  notice  of  the  Pharmaoeutical  Sodety  of 


*  Ferri  «<  Awunonii  Smlpha*.  "  Take  of  Solation  of  Tersulphate  of  Iron  two  viuU  ;  Snlpbate  of 
Ammonium  four  troyouncet  and  a  half.  Heat  the  Solotion  of  Tersalphate  of  Iron  to  the  bolUag 
pointy  add  the  Sulphate  of  Ammonium,  stirring  until  it  is  dissolved,  and  set  the  liquid  aside  to 
erystalliie.  Wash  the  crystals  quickly  with  very  cold  water,  wrap  them  in  biboloas  paper,  and  dij 
them  in  the  open  air."  U.  S.  1870. 
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London,  in  Dec.  1853,  by  Mr.  Lincblej  Bljth,  «8  a  new  remedy,  prescribed  in  St. 
Mary's  Hospital.  Dr.  l^ler  Smith  fouDd  them  to  be  more  astringent  than  common 
alnm,  and  devoid  of  the  stimnlatiDg  effects  of  the  other  salts  of  iron.  Ferric  alnm 
is  certainly  useful  in  passive  lenoorrhoeas,  and  its  saturated  solution  has  been  strongly 
recommended  as  a  styptic  The  dose  b  from  five  to  ten  grains  (0-33-0 '65  Om.), 
to  be  repeated  twice  or  three  times  a  day. 

FERRI  ET  AlffMONII  TARTRA8.  U.S.    Tartraie  of  Iron  and 

Ammonium.    [Ammonia- Ferric  Tartrate.'] 

(TftB'Bf  fix  AH-KO'NI-I  TXB'TBXS.) 

Ferri  Ammonio-Tartns ;  Ammonio-Tartrnte  of  Iron ;  Tartrate  de  Fer  et  d'Ammoniaqae,  Tar- 
tmte  ferriqne  ammoniaoal,  Fr,;  Weinsaurea  Eisenoxjd- Ammonium,  O, 

"  Solution  of  Tersulphate  of  Iron,  ninety  parts  [or  thirteen  fluidounoes]  ;  Tartaric 
Acid,  gixiy  parU  [or  twelve  ounces  av.] ;  Water  of  Ammonia,  teventy-hoopartM 
[or  fourteen  and  a  half  fluidounces] ;  Carbonate  of  Ammonium,  Distilled  Water, 
Water,  each,  a  sufficient  quantity.  To  the  Water  of  Ammonia,  previously  diluted 
with  one  hvndred  and  eighty  parts  [or  two  and  a  quarter  pints]  of  cold  Water,  add, 
oonstantly  stirring,  the  Solution  of  Tersulphate  of  Iron,  previously  diluted  with 
mne  hundred  parts  [or  ten  pints]  of  cold  Water.  Pour  the  whole  on  a  wet  muslin 
strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and  mix  it  inti- 
mately with  one  thousand  parts  [or  twelve  pints]  of  cold  Water.  Again  drain  it 
on  the  strainer  and  repeat  the  operation  once,  or  oflener,  until  the  washings  cause 
but  a  slight  cloudiness  with  test-solution  of  chloride  of  barium.  Then  allow  the 
precipitate  to  drain  completely.  Dissolve  one  half  of  the  Tartaric  Acid  in  one  hun- 
dred and  thirty  parts  [or  one  and  a  half  pints]  of  Distilled  Water,  neutralize  the 
solution  exactly  with  Carbonate  of  Ammonium,  then  add  the  other  half  of  the  Tar< 
taric  Acid  and  dissolve  by  the  application  of  a  gentle  heat.  Then,  while  continuing 
the  heat,  which  should  not  exceed  60^  C.  (140°  F.),  add  the  masma  of  hvdrated 
oxide  of  iron,  in  small  portions  at  a  time,  until  it  is  no  longer  dissolved.  Filter  the 
solution,  evaporate  it,  at  the  before-mentioned  temperature,  to  the  consistence  of 
syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  softies.     Keep  the  product  in  well-stopped  bottles,  in  a  dark  place."   Ui  S. 

This  process  does  not  differ  essentially  from  that  of  Prof.  Procter.  {A,  J.  JP.,  1 841, 
p.  276.)  Tartrate  of  ammonium  is  prepared,  which  is  converted  into  bitartrate  by 
the  addition  of  tartaric  acid ;  and  the  excess  of  acid  is  then  combined  with  hydrated 
oxide  of  iron  freshly  prepared  from  the  officinal  solution  of  the  tersulphate.  A 
double  salt  of  tartrate  of  ammonium  and  iron  is  thus  made  in  solution,  which  is  ob- 
tained by  filtering  and  concentrating  the  solution.  The  salt,  theoretically,  must  be 
considered  as  consisting  of  one  mol.  of  tartaric  acid  and  two  mol.  of  base,  one  con- 
sisting of  ammonia  and  the  other  of  ferric  oxide,  2(FeO)NH^,C.H^O0.3H,O.  It 
is  hardly  probable  that  the  salt  has  exactly  this  chemical  composition,  as  the  scaled 
salts  cannot  be  said  to  be  definite  compounds.  C.  N.  Lake  believes  that  the  offici- 
nal proportion  of  tartaric  acid  is  excessive,  and  that  the  sixty  parts  should  be  re- 
duced to  fifty-eight  parts.  (^Froc,  N.  T,  State  Pharm.  Asssoc ,  1886,  p.  167  ) 

This  salt  is  in  *'  transparent  scales  varying  in  color  from  garnet-red  to  yellowish 
brown,  only  slightly  deliquescent,  without  odor,  having  a  sweetish  and  slightly  fer- 
ruginous taste,  and  a  neutral  reaction.  Very  soluble  in  water,  but  insoluble  in  alco- 
hol. When  strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar, 
and  finally  leaves  a  residue  amounting  to  about  25  per  cent,  of  the  oti^Ml  weight, 
which  should  not  have  an  alkaline  reaction  (abs.  of  fixed  alkalies).  The  aqueous 
solution  of  the  salt  is  not  precipitated,  but  is  rendered  darker  by  water  of  ammonia. 
If  heated  with  solution  of  potassa,  it  yields  a  brown-red  precipitate,  and  vapor  of 
ammonia  is  evolved.  On  adding  test-solution  of  ferrocyanide  of  potassium  to  an 
aqueous  solution  of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solu- 
tion IS  acidulated  with  hydrochloric  acid.  If  a  solution  of  the  salt  be  deprived  of 
iron,  by  boiling  with  an  excess  of  solution  of  soda,  the  concentrated  and  cooled 
filtrate,  when  supersaturated  with  acetic  acid,  affords  a  white,  crystalline  precipi- 
tate." u:s. 
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It  is  a  mild  chalybeate,  and  may  be  given  in  a  dose  of  from  ten  to  thirty  grains 
(0-65-1 -95  Qm.). 

PERRI  ET  POTASSII  TARTRAS.  U.  8.,  Br.     Tartrate  of  Iron  and 

Potassium.     [^Potasaio-Ferric  Tartrate.'] 

(FfiB'RI  £T  P^TAS'Sf-I  TAB'TRXS.) 

FeTmin  Tartaratom,  Br.;  Tartarated  Iron ;  Tartanis  Ferratns,  P.  0.;  Ferri  Potassio-Tartra% 
Ferrum  Tartar! latum,  Tartras  Ferrioo-Potasrious,  s.  Potasmoo-Ferrious,  s.  Ferrioo-Kalieiu ;  Ferro- 
Tartrate  of  Potassium ;  Tartrate  de  Fer  et  de  Potasse,  Tartrate  ferrico-potassiqne,  Tartare  chaljb^, 
Tartre  martial,  Fr,;  Weinsaures  Eisenoxyd-Kali,  Eisenweinstein,  O. 

*'  Solution  of  Tersulphate  of  Iron,  twelve  parts  [or  thirteen  flnidonnces]  ;  Bitar- 
trate  of  Potassium,  four  parts  [or  six  ounces  av.] ;  Distilled  Water,  thirty-two 
parts  [or  three  pints]  ;  Water  of  Ammonia,  Water,  each,  a  sufficient  quantity.  To 
ten  parts  [or  fifteen  fluidounoes]  of  Water  of  Ammonia,  diluted  with  twenty  parts 
[or  two  pints]  of  cold  Water,  add,  constantly  stirring,  the  Solution  of  Tersulphate 
of  Iron,  previously  diluted  with  one  hundred  parts  [or  nine  pints]  of  cold  Water. 
Pour  the  whole  on  a  wet  muslin  strainer,  allow  the  precipitate  to  drain,  then  return 
it  to  the  vessel  and  mix  it  intimately  with  one  hundred  and  twenty  parts  [or  eleven 
pints]  of  cold  Water.  Again  drain  it  on  the  strainer,  and  repeat  the  operation  onoe, 
or  oflener,  until  the  washings  produce  but  a  slight  cloudiness  with  test-solution  of 
chloride  of  barium.  Put  the  drained  precipitate  into  a  stone-ware  or  porcelain 
vessel,  add  to  it  thirty-two  parts  [or  three  pints]  of  Distilled  Water,  heat  the  mix- 
ture, on  a  water-bath,  to  a  temperature  not  exceeding  60^  C.  (140^  F.),  add  the 
Bitartrate  of  Potassium,  and  stir  until  the  hydrated  oxide  of  iron  is  dissolved. 
Filter  while  hot,  and  let  the  filtrate  stand  in  a  cool,  dark  place  for  twenty-four  hours ; 
then  stir  it  well  with  a  porcelain  or  glass  spatula,  so  that  the  precipitate  which  has 
formed  in  it  may  be  thoroughly  incorporated  with  the  liquid.  Now  add,  veiy 
cautiously,  just  enough  ^/nter  of  Ammonia  to  dissolve  the  precipitate,  evaporate 
the  solution,  in  a  porcelain  vessel,  to  the  consistence  of  thicc  syimp,  and  spread  it 
on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the 
product  in  well-stopped  bottles,  in  a  dark  place."  U.  S. 

"  Take  of  Solution  of  Persulphate  of  Iron  six  flaidounces  [Imperial  measure] ; 
Solution  of  Ammonia  eleven  Jluidounees  [Imp.  meas.] ;  Acid  Tartrate  of  Potas- 
sium, in  powder,  tioo  ounces  [avoirdupois]  ;  Distilled  Water  a  svffidency.  Mix  the 
Solution  of  Ammonia  with  three  pints  [Imp.  meas.]  of  Distilled  Water,  and  to  thb 
add  gradually  the  Solution  of  Persulphate  of  Iron  previously  diluted  with  two  pints 
[Imp.  meas.]  of  Distilled  Water,  stirring  constantly  and  briskly.  Let  the  mixture 
stand  for  two  hours,  stirring  it  occasionally,  then  put  it  on  a  calico  filter,  and,  when 
the  liquid  has  drained  away,  wash  the  precipitate  with  Distilled  Water  until  that 
which  passes  through  the  filter  oeases  to  give  a  precipitate  with  chloride  of  barium. 
Mix  the  washed  and  drained  precipitate  intimately  with  the  Acid  Tartrate  of 
Potassium  in  a  porcelain  dish,  and  let  the  mixture  stand  for  twenty-four  houn; 
then,  having  applied  heat,  not  exceeding  140°  F.  (60°  C),  add  gradually  a  pint 
[Imp.  meas.]  of  Distilled  Water,  and  stir  constantly  until  nothing  more  will  dis- 
solve. Filter ;  evaporate  at  a  temperature  not  exc  eding  140°  F.  (tiO°  C.)  to  the 
consistence  of  syrup,  and  dry  it  in  thin  layers  on  flat  porcelain  or  glass  plates  in  a 
drying  closet  at  not  much  above  100°  F.  (37°'8  C).  Kemove  the  dry  salt  in 
flakes  and  keep  it  in  stoppered  bottles."  Br* 

The  object  of  these  processes  is  to  combine  the  exoess  of  acid  in  the  bitartrate  of 
potassium  with  oxide  of  iron.  In  both,  the  plan  of  Sonbeiran  in  the  main  is  adopted ; 
namely,  that  of  dissolving  the  moist  hydrated  oxide  to  saturation  in  a  mixture  of 
the  bitartrate  and  water,  aided  by  a  moderate  heat.  The  oxide  is  obtained  from  the 
solution  of  tersulphate  of  iron,  which  is  precipitated  by  ammonia.  Potassa,  which 
was  used  in  the  former  British  process,  is  not  a  good  precipitant ;  because  the  alkali 
adheres  obstinately  to  the  precipitated  oxide,  and  cannot  be  completely  separated 
even  by  repeated  washings.  The  oxide  should  be  gradually  added  to  the  bitartrate 
and  water,  heated  to  60°  C.  (140°  F.),  as  recommended  by  Soubeiran,  at  which 
temperature  the  oxide  dissolves  more  readily  and  in  larger  quantity  than  when  a 


■Mi^kiMiM 


PART  I,  Ferri  et  Fotami  Tartraa.  687 

higher  tempentare  is  employed.  Besides,  in  the  latter  case,  a  portion  of  the  ferrio 
oxide  is  converted  into  ferrous  oxide.  {(hndin*9  Handbook^  x.  315.)  In  the  U.  8. 
process  the  addition  of  water  of  ammonia  to  the  cooled  filtrate  dissolves  the  precip- 
itated insolable  ferric  tartrate,  and  is  in  accordance  with  the  recommendation  of 
Prof.  J.  U.  Lloyd  {K  R.^  1879,  p.  324),  who  asserts  that  this  modification  renders 
the  salt  more  soluble  without  interfering  with  its  stability.  G.  H.  Ghas.  Rlie  sc^- 
gested  this  improvement  in  A,  J,  R,  1876,  p.  170.  (See  also  K  R.,  1878,  p.  21.) 
In  both  formulas,  the  liquid  is  poured  out  on  a  plane  surface,  so  as  to  dry  in  scales. 
When  duly  carried  into  effect,  they  yield  a  product  at  all  times  identical,  and  having 
all  the  required  qualities  of  the  sidt* 

The  late  Br.  Ure  proposed  the  tartrcUe  of  iron  for  medical  use.  He  made  it  by 
acting  on  clean  iron  filings,  or  bits  of  iron  wire,  with  a  solution  of  tartaric  acid,  it 
is  a  pulverulent  salt,  insoluble  in  water,  and  possessing  a  mild  chalybeate  taste. 

Ptopertiei.  Tartrate  of  iron  and  potassium,  as  obtained  by  the  above  formulas, 
is  in  **  transparent,  garnet-red  scales,  only  slightly  deliquescent,  without  odor,  hav- 
ing a  sweeUsh,  slightly  ferruginous  taste,  and  a  neutral  reaction.  Very  soluble  in 
water,  but  insoluble  in  alcohol  ["  sparingly  soluble  in  spirit,"  BrJ].  When  strongly 
heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally  leaves  a 
dark  brown  residue,  having  a  strongly  alkaline  reaction  and  effervescing  with  acids. 
The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered  darker  by  water 
of  ammonia.  If  heated  with  solution  of  potassa,  it  affords  a  brown-red  precipitatCi 
and  a  slight  odor  of  ammonia  is  evolved.  On  adding  test-solution  of  ferrocyanide  of 
potassium  to  an  aqueous  solution  of  the  salt,  no  blue  color  or  precipitate  is  produced, 
unless  the  solution  is  acidulated  with  hydrochloric  acid.  If  a  solution  of  the  salt 
be  deprived  of  its  iron  by  boiling  with  an  excess  of  solution  of  soda,  the  concentrated 
and  cooled  filtrate,  when  supersaturated  with  acetic  add,  will  afford  a  white,  crystal- 
line precipitate."  U,  S.  It  has  a  sweetish  slightly  chalybeate  taste.  Its  solution 
does  not  change  the  color  of  litmus,  and  at  common  temperatures  is  not  precipitated 
hj  potassa,  soda,  or  ammonia.  In  boiling  solution,  soda  precipitates  oxide  of  iron, 
without  evolution  of  ammonia ;  and  the  filtered  solution,  acidulated  with  hydro- 
chloric  acid,  deposits  a  crystalline  substance  when  it  cools ;  the  latter  test  showing 
the  presence  of  tartrate  of  potassium,  the  former  that  of  the  sesquioxide  of  iron 
without  ammonia,  and  both  together  the  character  of  the  salt  According  to  the  view 
of  its  nature  taken  in  the  U.  S.  Pharmacopceia,  it  is  a  double  salt,  consisting  of  one 
mol.  of  tartrate  of  iron  and  one  of  tartrate  of  potassium  (Jfe^{Cfifi^\  -\-  K^C^H^ 
0«+  H,0).     Fliickiger  {Pharmaeeutuche  Chemie,  2d  ed.,  p.  573,  1888),  on  the 

*  Another  method  ofpreparxM  thU  talt,  M.  Roger,  harfng  foand  the  tartrate  of  iron  and  potas- 
fiam,  ma  existing  in  the  shope  ox  Parii,  a  very  yarlable  salt,  seldom  presenting  perfect  identity  of 
eomposition  in  any  two  specimens,  and  ascribing  this  resnlt  to  the  imperfe^ion  of  the  prevalent 
mode  of  preparing  it,  which  reqnlres  a  large  amount  of  water,  and  consequently  a  prolonged  evap- 
oration, resulting  in  the  reduction  of  the  oxide,  and  the  production  of  a  yellowish  insoluble  fer- 
Toufl  salt,  and  which  is  attended  besides  with  various  other  inconveniences,  proposes  the  following 
method,  which  he  conceives  to  be  free  from  these  objeetions,  and  to  present  in  all  instances  an 
ideatieal  product.  The  newly -proposed  method  consists  in  causing,  as  a  first  Ftep,  strongly  hy- 
drated  oxvde  of  iron  to  be  dissolvea  in  tartaric  acid  to  complete  saturation,  for  whion  purpose  the 
water  of  hydration  of  the  oxide  is  sufficient  at  a  temperature  of  ZS^  C.  to  49^  C.  (100<*  to  120o  F.). 
The  solution  takes  place  completely  and  anickly ;  ana  the  point  of  saturation  is  known  when  the 
liquid,  at  first  clear,  becomes  turbid,  thickens,  and  at  last  concretes  in  the  form  of  a  jelly.  No 
more  of  the  oxide,  which  is  in  slight  excess,  is  now  to  be  added.  Upon  this  Jelly  is  to  be  poured,  little 
by  little,  a  very  concentrated  solution  of  pure  carbonate  of  potassium,  of  which  the  quantity  to  be 
used  should  be  the  proper  molecular  weignt  to  correspond  with  that  of  the  tartaric  acid  employed. 
But  this  precision  as  to  the  quantity  of  the  carbonate  is  not  absolutely  necessary ;  as  the  cessation 
of  effervescence  is  a  sufiioient  criterion  of  saturation.  Should,  however,  the  solution,  upon  testing 
it,  be  found  slightly  acid,  the  solution  of  carbonate  of  potassium  should  be  cautiously  added  till 
th*  liqnid  becomes  slighUy  alkaline.  The  vessel  is  then  to  be  removed  from  the  water-bath,  and 
the  whole  allowed  to  cooL  Twelve  hours  afterwards,  the  liquid  is  decanted,  filtered,  and  evapo- 
rated by  means  of  a  water-bath,  with  constant  agitation,  to  a  syrupy  consistence.  It  is  then  to  be 
spraad  by  means  of  a  brush,  in  thin  layers,  on  plates  of  glass,  which  are  to  be  placed  in  the  drying 
room.  The  salt  is  thus  obtained  in  beautiful  spangles,  of  a  deep  garnet-red.  Or  it  may  be  dried 
in  moulds  of  tinned  iron  with  a  large  surface:  but  in  this  esse,  instead  of  scales,  it  forms  litMe 
black  masses  not  unlike  jet.  Thus  prepared,  it  always  presents  the  same  composition,  dissolves 
in  water  without  residue,  and,  besides,  is  little  disposed  to  deliquescence,  so  that  it  may  be  readily 
employed  in  pills.  The  solution,  however,  is  slow  in  forming,  as  the  salt  at  first  agglomerates  at 
the  bottom  of  the  vessel ;  but  in  half  an  hour  it  is  complete,  and  may  be  kept  long  unchanged. 
[jawm,  de  Pharvuy  Juin,  1861,  p.  401.) 
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other  hand,  considers  the  salt  formed  to  be  one  in  whteh  (Fe,0,)  k  preeent  as  t 
bivalent  group,  and  gives  it  the  formula  C4H,O,K,  +  C,H,O,(,Fe,O,)+4H,0. 
<«  By  incinerating  50  grains  at  a  red  heat,  washing  what  is  left  with  distilkd  w«ier, 
and  again  incinerating,  a  residue  of  peroxide  is  obtained,  weighing  15  graina." 
(^r.)  The  salt  is  incompatible  with  astringent  v^etable  infusions,  which  giTe  rise 
to  a  dark-colored  precipitate. 

Medical  Properties.  Tartrate  of  iron  and  potaaaium  is  an  agreeable  obalybeate, 
and  is  preferred  by  BL  Mialhe,  who  conceives  that  it  is  more  readily  absorbed  than 
any  other  ferruginous  preparation.  It  is  ulso  well  borne  by  the  stomach,  whelhsr 
taken  fasting,  or  with  the  food.  From  its  slight  taste  and  ready  solobili^,  it  ie  one 
of  the  best  ferruginous  preparations  for  children.  The  dose  for  an  adult  is  from  ten 
grains  to  half  a  draohm  (0'65-l*95  Gm.),  giecn  preferably  in  solutioD. 

FERRI  ET  QUININiE  CITRAS.  U.  8.,  Br.     OUrate  of  Iron  and 

Quinine, 

(FCR'BI  fir  QUf-Ni'NJB  Of'TRXS— kw9-iiI'B«.) 

Fern  et  QainlaB  Citras,  Br.,  1867,  UJS.  1870;  Citrate  of  Iron  and  Qainia;  Citrate  d«  Fer  at  ds 
Quinine,  Fr,;  Cbininum  Ferro-Citrioam,  P.O,/  Citronensaaree  Eisen-Chinin,  O, 

**  Citrate  of  Iron,  eighty-eight  parts  [or  twenty-two  ounces  av.]  ;  Quinine,  dried 
et  100^  C.  (212^  P.),  until  it  ceases  to  lose  weight,  ttoeke  parte  [or  three  onncei 
av.] ;  Distilled  Water,  a  mffieient  quantity^  To  make  one  hundred parU  [or  about 
twenty-five  ounces  av.].  Dissolve  the  Citrate  of  Iron  in  fme  hundred  and  nxty 
parts  [or  thirty-eight  fluidounces]  of  Distilled  Water,  by  heating  on  a  wmter-beth, 
at  a  temperature  not  exceeding  60^  C.  (140^  F.).  To  this  solution  add  the  Quinine 
and  stir  constantly  until  it  is  dissolved.  Lastly,  evaporate  the  solution,  at  a  tem- 
perature not  exceeding  60^  C.  (140^  F.),  to  the  consistence  of  sjrnp,  and  spread 
It  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  SGales.  Keep 
the  product  in  well-stopped  bottles,  in  a  dark  place.''   U.  S. 

*^  Take  of  Solution  of  Persulphate  of  Iron  four  and  a  hal/^uidounces;  Sulphate 
of  Quinine  one  ounce  [avoirdupois]  ;  Diluted  Sulphuric  Acid  fwehfe  Jluidrachms 
[Imperial  measure] ;  Citric  Acid  three  ounces  and  thirty  grains  [avoird.]  ;  Solution 
of  Ammonia,  Distilled  Water,  of  each,  a  sufficiency.  Mix  eight  flnidounoes  [Imp 
meas.]  of  the  Solution  of  Ammonia  with  two  pints  [Imp.  mens.]  of  Dittilled 
Water,  and  to  this  add  the  solution  of  Persulphate  of  Iron  previously  diluted  with 
two  pints  of  Distilled  Water,  stirring  them  constantly  and  briskly.  Let  the  mix- 
ture stand  for  tff^o  hours,  stirring  it  occasionally,  then  put  it  on  a  calico  filter,  and, 
when  the  liquid  has  drained  away,  wash  the  precipitated  ferric  hydrate  with  Dis- 
tilled Water  until  that  which  passes  through  the  filter  ceases  to  give  a  precipitate 
with  chloride  of  barium. 

*<  Mix  the  Sulphate  of  Quinine  with  eight  [fluid]ounces  of  Distilled  Water,  add 
the  Diluted  Sulphuric  Acid,  and  when  the  salt  is  dissolved  precipitete  the  quinine 
with  a  slight  excess  of  Solution  of  Ammonia.  Collect  the  precipitete  on  a  filter, 
and  wash  it  with  a  pint  and  a  half  of  Distilled  Water. 

^*  Dissolve  the  Citric  Acid  in  five  [fiuid]ounoeB  of  Distilled  Water,  and,  having 
applied  the  heat  of  a  water-bath,  add  the  ferric  hydrate  mreviously  well  drained ; 
stir  them  together,  and,  when  the  hydrate  has  dissolved,  add  the  precipiteted  qui- 
nine, continuing  the  agitetion  until  this  also  has  dissolved.  Let  the  solution  oool, 
then  add  in  small  quantities  at  a  time  twelve  fluidrachms  of  Solution  of  Ammonia 
diluted  with  two  fluidounces  of  Distilled  Water,  stirring  the  solution  briskly,  and 
allowing  the  quinine  which  separates  with  each  addition  of  ammonia  to  dssolve 
before  the  next  addition  is  made.  Filter  the  solution,  evaporate  it  to  the  consist- 
ence of  a  thin  syrup,  then  dry  it  in  thin  layers  on  flat  porcelain  or  glass  plates  «t 
a  temperature  of  100"^  F.  (37^*8  C).  Remove  the  dry  salt  in  flakes,  and  keep  it 
in  a  stoppered  bottle."  Br. 

The  present  process  dififers  in  several  particulars  from  that  formerly  officinal ;  the 
solution  of  citrate  of  iron  has  been  replaced  by  a  definite  weight  of  citrate  of  iron, 
and,  instead  of  using  freshly  precipiteted  quinine,  the  moisture  is  driven  off  entirdj, 
and  the  perfectly  dry  alkaloid  is  used.     There  has  been  very  little  gain  in  saving 
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time  by  the  change,  beorate  of  tka  alow  aolability  both  of  the  eilmte  of  iiod  and 
(piiniiie,  and  this  is  partioalarl^  ao  if  the  temperatore  ia  atiiodj  adhered  to.  The 
officinal  citrate  of  iron  and  quinine  has  never  been  Terj  lai^lj  used,  beeauae  of  its 
alow  aobbility,  the  manu&otorers  supplying  a  salt  which  ia  readily  soluble,  due  to 
the  presenee  of  ammonia.  By  the  introduction  of  a  solution  of  citrate  of  iron  and 
quinine  (see  Liquor  Ferri  at  Quifunet  CHircOu)  the  lalt  is  now  furnished  in  a  very 
conveDient  liquid  fiorm  for  uae  in  aolutions,  whilst  the  above  comparatively  insoluble 
salt  is  retained  for  uas  in  pills,  for  which  it  ia  much  better  adapted  than  the  soluble 
salt  of  the  manu&otuiei8. 

The  use  of  sulphate  of  iron  by  the  former  Br.  process  is  abandoned,  and  the 
solution  of  the  persulphate  retained.  From  this  the  £reshly  precipitated  hydrate 
of  iron  is  obtained  by  precipitation  with  ammonia.  The  nest  st^  is  to  separate 
quinine  from  the  sulphate,  by  simply  dissolving  the  aalt  in  water  with  the  aid  of  sul- 
phurie  add,  and  then  preeipitating  by  ammonia.  Thirdly,  the  hydrate  and  quinine 
are  dissolved  snooessi vely,  aided  by  the  heat  of  a  watsr4>ath,  in  aolution  of  oitnc  acid, 
whereby  a  citrate  of  iron  and  of  quinine  is  obtained.  The  ammonia  is  added  in  or- 
der to  render  the  citrate  of  iron  and  quinine  more  soluble  by  the  agency  of  a  portion 
of  citrate  of  ammoaiam.  It  is  important  that  the  ammonia  should  not  be  added  in 
excess ;  on  the  contrary,  the  solution  should  retain  a  slight  acid  reaction.  (FUurot.) 
After  evaporation,  the  salt  ia  dried,  as  in  the  other  process,  on  glass  or  porcelain,  so 
aa  to  be  obtained  in  thin  acales. 

The  U.  S.  and  Br.  pr^Murationa  are  esBentially  difFerent;  both  oonrist  of  citric 
aidd,  ferric  oxide,  and  quinine ;  the  British,  however,  containing  the  important  addi- 
tion of  citrate  of  ammonium.  No  analysis  of  either  salt  has  been  made  that  deter- 
mines precisely  its  chemical  composition.  Both  are  undoubtedly  mere  mixtures  of 
the  citrates  of  iron  and  quinine,  the  British  containing  citrate  c^  ammonium. 

The  characters  of  the  U.  S.  salt,  as  given  in  the  Pharmacopodia,  are  the  following. 
*'  Transparent,  thin  scales,  varying  in  color  from  reddish  brown  to  yellowish  brown, 
slowly  deliquescent  on  exposure  to  air,  odorless,  having  a  bitter  and  mildly  ferrugi- 
nous taste,  and  a  slightly  acid  reaction.  Slowly  but  wholly  soluble  in  cold  water, 
more  readily  so  in  hot  water,  and  but  slightly  soluble  in  alcohol.  When  strongly 
heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally  leaves  a 
residue  which  should  not  have  an  alkaline  reaction  (abs.  of  fixed  alkalies).  On 
supersaturating  the  aqueous  solution  of  the  salt  with  a  slight  excess  of  water  of 
ammonia,  the  odor  of  the  liquid  is  deepened  and  a  white,  curdy  precipitate  is  thrown 
down,  which  is  soluble  in  ether  and  answers  to  the  reactions  of  quinine.  (See 
Qmmna.)  A  small  portion  of  the  filtrate,  when  mixed  with  test-solution  of  ferro^ 
cyanide  of  potassium,  does  not  produce  a  blue  color  or  precipitate  unless  it  is  acidu* 
lc^«d  with  hydrochloric  acid.  If  another  portion  of  the  filtrate  be  deprived  of  its 
iron  by  boiling  with  an  excess  of  potassa,  die  concentrated  and  cooled  filtrate  pre- 
cipitated by  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  white,  granular  precipitate  will  be  produced.  On  headng  the  solution  of  the 
salt  wiih  potassa,  no  vapor  of  ammonia  should  be  evolved.  The  salt  contains  12  per 
cent,  of  dry  quinine.  It  may  be  assayed  as  follows:  Dissolve  4  6m.  of  the  scales 
in  30  C.c  of  water,  in  a  capsule,  with  the  aid  of  heat  Cool,  and  transfer  the  solu- 
tioD  to  a  glass  sqwrator,  rinsing  the  capsule ;  add  an  aqueous  solution  of  0*5  Om. 
of  tartaric  acid,  and  then  solution  of  boAa  in  decided  excess.  Extract  the  alkaloid 
bj  agitating  the  mixture  with  four  successive  portions  of  chloroform,  each  of  15 
da  Separate  the  chloroformic  layers,  mix  them,  evaporate  them  in  a  weighed 
Qupsule,  on  a  water-bath,  and  dry  the  residue  at  a  temperature  of  100^  C.  (212^  F.)^ 
It  should  weigh  0-48  Gm."K& 

Amorphous  quinine  or  chinoidine  is  sometimes  substituted  for  the  crystallizable 
alkaloid.  Dr.  oe  Vry  proposes  a  method  of  detecting  this  fraud,  which  depends 
upon  the  fact  that  oxalic  add  forms  with  ciyBtallizable  qmnine,  in  a  chloroformic 
solution,  white  ciystals  of  oxalate  of  qmnine  without  discoloration.  (See  JV.  jS., 
1881,  p.  10.) 

The  British  dtiate  is  described  as  in  thin  scales  of  a  greenish  solden-ydlow  color, 
of  a  bitter  and  chalybeate  taste,  somewhat  deliquescent  (which  does  not  seem  to  be 
44 
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the  case  with  our  offidnal  salt),  and  entirely  soluble  in  cold  water.  ^  Tbe  solution  is 
Terj  slightly  acid,  and  is  precipitated  reddish  brown  by  solution  of  soda,  white  by 
solution  of  ammonia,  blue  by  ferrocyanide  and  ferriojranide  of  potassium,  and  gray- 
ish black  by  tannic  acid.  When  burned  with  exposure  to  air,  it  leaves  a  residue 
which  when  moistened  with  water  is  not  alkaline  to  test  paper  [oxide  of  iron]. 
Fifty  grains,  dissolved  in  a  fluidounce  of  water,  and  treated  with  a  slight  excess 
of  ammonia,  give  a  white  precipitate  [quinine]  which,  when  dissolved  out  by 
successive  treatments  of  the  fluid  with  ether  or  chloroform  and  the  latter  evapo- 
rated, and  the  residue  dried  until  it  ceases  to  lose  weight,  weighs  seven  and  a 
half  grains.  The  precipitate  is  almost  entirely  soluble  in  pure  ether  [showine  the 
absence  of  cinchonine  and  quinidine]  and  when  burned  leaves  but  a  minute  restaue." 
£r,  Mr.  Umney  states  (P.  J.  TV.,  3d  ser.,  iv.)  that  the  salt  prepared  according  to 
the  British  formula  will  not  stand  this  test,  and  that  fifty  grains  of  it  will  not  yield 
more  than  7*1  grains  of  quinine.  When  dissolved  by  the  aid  of  an  add,  it  forma 
a  solution  which,  decolorised  by  a  little  purified  animal  charcoal,  turns  the  plane 
of  polarisation  strongly  to  the  left ;  a  character  of  quinine ;  cinchonine  turning  it 
to  the  right.  (^Squire,)  The  salt  is  said  to  be  sometimes  adulterated  by  dnchonine, 
which  would  oe  at  once  detected  by  the  test  of  solubility  in  ether  and  the  effect  on 
polarized  light,  above  given.  Osoar  Zinn  (A,  J.  P.,  1877,  p.  550^  examined  six 
commercial  samples,  two  of  which  contained  no  quinine,  but  dncnonine.  H.  0. 
Drueding  found  three  out  of  six  samples  deficient  in  quinine.  As  it  occurs  in  the 
British  market,  it  is  of  exceedingly  variable  composition,  containing,  according  to 
Mr.  J.  G.  Braithwaite,  who  examined  35  different  specimens,  a  proportion  of  quinine 
varying  from  1*5  to  17  per  cent.  {P,  J»  Tr,,  1868,  p.  157.)  The  proportioD  of 
alkaloid  appears  to  be  usually  below^  the  standard.  (A.  W.  Gerrard,  Ibid.,  March, 
1873,  p.  763.)  According  to  Mr.  G.  H.  Wood  (Ibid,,  2d  ser.,  x.  644),  this  salt 
undergoes  a  rapid  change  of  composition  when  exposed  to  the  direct  rays  of  the 
sun. 

The  new  offidnal  process  of  assay  will  doubtless  bring  to  light  all  shortoomings.* 
(See  results  of  examination  of  commerdal  citrate  of  iron  and  quinine  by  E.  C.  Fed- 
erer,  Proc.  Jlpch.  Pharm.  Anoc,  1887,  or  Pharm,  Era,  1887,  p.  357.) 

Oitrate  of  iron  and  quinine  combines  the  virtues  of  its  two  bases,  and  may  he 
given  in  all  cases  in  which  they  are  jointly  indicated,  prefisrably  in  pill  form.  Hie 
dose,  as  a  tonic,  is  five  or  six  grams  (0*33-0*4  Onh),  containing  about  a  grain 
(0*065  Om.)  of  quinine,  three  or  four  times  a  day.  This  dose  may  be  incrMsed, 
if  deemed  advisable.  (See  Liquor  Ferri  et  Qtdninm  OUratis.') 

FERRI  ET  STRYCHNINE  CITRAS.  U.S.     OOraJte  ofirm  md 

Strychnine. 

(F£b'BI  St  8TBt(;H.N!'KiE  Cf'TBXS.) 

7eni  et  Stryoh&is  Citras,  (7.  S.  1870 ;  Citrate  do  Fer  et  de  Stryohnine,  Fr.;  Cttroneimarai 
Eisen-Strychnin,  O, 

'^  Gitrate  of  Iron  and  Ammonium,  ninety-eight  parts  [or  four  hundred  and  ninety 
grains] ;  Strychnine,  (me  part  [or  five  grains] ;  Gitric  Acid,  one  part  [or  five  grains]; 
Distilled  Water,  one  hundred  and  twenty  parts  [or  eleven  flnidracfams],  To  make 
one  hundred  parts.  Dissolve  the  Gitrate  of  Iron  and  Ammonium  in  one  hundred 
parts  [or  nine  fiuidrachms]  of  Distilled  Water,  and  the  Strychnine,  together  with 
the  Gitric  Acid,  in  twenty  parts  [or  two  fiuidrachms]  of  Distilled  Water.  Mix  the 
two  solutions,  evaporate  the  mixture,  by  means  of  a  water-bath,  at  a  tempenUme 
not  exceeding  60^  G.  (140^  F.),  to  the  consistence  of  syrup,  and  spread  it  on  plates 

*  R.  Bother,  on  the  p]e»of  more  aniform  oompositlon,  uses  anhydrous  quinine,  and  propo— the 
following  formula  for  citrate  of  iron  and  quinine.    Ferric  citrate,  8'16  grammes;  dtric  add,  2*19 

Srammes;  sodfam  bicarbonate,  1*68  grammes;  qninine  trihydrite^  S*7S  gramoaes ;  or  quinine  an- 
ydiite,  3'24  grammes;  water  suffieient.  Place  the  ferrio  citrate^  sodium  bicarbonats^ and  SO  Ga 
of  water  in  a  porcelain  capsule  of  convenient  sise  and  apply  heat,  constantly  stirring  the  asixtaie 
until  perfect  solution  has  resulted.  Now  place  the  quinine,  citrie  acid,  and  20  C.e.  of  water  in  a 
similar  capsule,  and  apply  heat  whilst  stirring  the  mixture,  nntil  the  combination  is  eosnplelsd. 
Pour  the  solution  into  this  magma,  apply  heat,  and  when  all  has  dlasolTed,  «TapocBt*  tlia  aohition 
at  a  moderate  temperature,  to  a  syrupy  consistence,  and  spread  it  on  glass  plates  to  dir  in  tlm 
open  air,  so  that  the  salt  may  form  in  scales.    {A.  J.  P.,  1886,  pp.  121-126.) 
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of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the  prodnot 
in  weil-stopped  bottles,  in  a  dark  place.''   IT.  S. 

Citrate  of  iron  and  strychnine,  aithoogh  long  used  in  medicine,  was  first  recognised 
in  1870.     The  present  formula  does  not  difier  essentially  from  that  of  1870. 

This  salt  is  well  adapted  for  administration  in  pilnlar  form,  but  should  never  be 
prescribed  in  solution.  Br.  Squibb  has  shown  that  a  whitish  deposit  will  begin  to 
settle  from  the  solution  within  two  or  three  hours  after  it  is  made,  and  continue  to 
increase  for  several  days ;  the  deposit  was  found  to  contain  fifty  per  cent  of  strych- 
nine. When  water  of  ammonia  or  citrate  of  ammonium  was  added,  the  precipitate 
wa9  redissolved,  but  the  solution  could  not  be  made  permanent  by  the  addition,  as 
the  precipitate  reappeared.  There  might  be  dangerous  or  alarming  symptoms  if 
Uiis  solution  were  dispensed  without  shaking.  (J^Aemem,  June,  1888,  p.  1128.) 

Propeirtiaa.  '*  Transparent,  garnet-red  scales,  deliquescent  on  exposure  to  air, 
odorless,  ha?ing  a  bitter  and  slightly  ferruginous  taste,  and  a  sightly  acid  reaction. 
Readily  and  wholly  soluble  in  water,  and  but  slightly  soluble  in  alcohol.  When 
strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally 
leaves  a  residue  which  should  not  have  an  alkaline  reaction  (fixed  alkalies).  On 
heating  the  aqueous  solution  of  the  salt  with  solution  of  potassa,  a  brown-red  pre- 
cipitate is  produced  and  vapor  of  ammonia  is  evolved.  If  1  Gm.  of  the  salt  be  dis- 
solved in  4  G.c.  of  water,  in  a  small  test-tube,  then  1  O.c.  of  solution  of  potassa 
added,  and  the  mixture  shaken  with  2  G.c.  of  chloroform,  the  residue  lefl  on  evap- 
orating the  chloroform  will  answer  to  the  reactions  of  strychnine.  (See  Strychnina.) 
On  adding  test-solution  of  ferrocyanide  of  potassium  to  a  dilute  aqueous  solution  of 
the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution  is  acidulated 
with  hydrochloric  acid.  If  a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling 
with  an  excess  of  solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated 
with  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a 
white,  granular  precipitate  will  be  produced."  U.  S. 

Kedieal  Properties.  It  is  an  efficient  tonic,  but  has  no  advantages  over  the 
two  active  substances  it  contains  when  given  conjointly  in  an  uncombined  state,  and 
has  the  great  disadvantage  that  the  dose  of  one  principle  cannot  be  varied  indepen- 
dently of  that  of  the  other.  It  occurs  in  beautiful  red  scales,  of  an  intensely  bitter, 
scarcely  ferruginous  taste,  and  is  very  soluble  in  water.  It  contains  one  per  cent 
of  strychnine,  there  being  in  five  grains  one-twentieth  of  a  grain  of  the  alkaloid. 
The  dose  is  three  to  five  grains  (0*20-0*33  Gm.)  in  pill  or  solution. 

K'ERRI  HYPOPHOSPHIS.   U.  8.     Hypophosphiie  cf  Iron.     IFerrio 

Hypophosphite.'] 

Fes  (Hs  POs)«;  501*8.  (rfiB'Kl  HY-F^PHOs^PHfS.)  Fei  (h  (2H0,  PO)t;  250*9. 

Feiram  HTpophosphorosam,  Hypophosphis  Ferrioas;  Hypophosphite  do  Fer,  Fr.;  Unterphos- 
phorigsanres  Bitenoxyd,  0. 

.  This  is  among  the  hypophosphites  brought  into  notice  in  consequence  of  their 
recommendation  by  Dr.  Churchill  in  the  treatment  of  phthisis,  in  which  they  were 
thought  to  be  useful  by  the  introduction  of  phosphorus  into  the  system.  This  par- 
ticular salt  may  be  considered  preferable  to  others,  when  a  marked  condition  of  ansBmia 
indicates  a  deficiency  of  iron  in  the  tissues.  It  may  be  made  by  the  action  of  hypo- 
phosphorons  acid  on  carbonate  of  iron  formed  by  precipitation  from  the  sulphate ; 
but  as  some  difficulty  has  been  found  in  obtaining  this  acid  perfectly  pure,  Mr.  C.  H. 
Wood,  of  London,  prefers  the  plan  of  double  decomposition.  He  proposes  that 
sulphate  of  iron  and  hypophosphite  of  calcium  be  made  to  react  on  each  other  in 
molecular  proportions,  represented  by  480  grains  of  crystallized  sulphate  of  iron  and 
326  grains  of  commercial  hypophosphite ;  in  the  latter  an  allowance  of  10  per  cent, 
being  made  for  impurities  oidinarily  found  in  that  salt  These  quantities  will  yield 
320  grains  of  the  hypophosphite  of  iron ;  and  the  reaction  will  be  represented  by  the 
following  formula :  Ca(H,PO,),  +  FeSO,  =  CaSO^  +  Fe(H,PO,),.  Sulphate  of 
calcium  b  precipitated,  and  ferrous  hypophosphite  is  held  in  solution.  (^F,  J.  Tr^y 
1868,  p.  342.)  In  this  condition  the  salt  is  a  ferrous  compound ;  but  on  evaporation 
the  ferrous  salt  becomes  ferric,  and  acquires  the  properties  as  detailed  in  the  Pharma- 
copoeia.   Of  this  the  following  description  is  given  in  the  late  edition  of  that  work. 
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Froparties.  "  A  white  or  grayish  white  powder,  perniuient  in  the  air,  odoflea 
and  nearly  tasteless,  only  slightly  sokUe  in  water,  mora  readily  so  io  preaenoe  of 
hypophoephoroQS  aoid,  n'eely  solable  in  hydrochloric  acid  or  in  sdnCion  of  eitnte 
of  sodium,  forming  with  the  latter  a  green  solntion*  When  atrongly  heated  in  a 
dry  test-tnbe,  the  salt  evolves  a  spontaneoosly  inflamoiable  gas  (phoephoretted  hy- 
drogen), and,  on  ignition,  leaves  behind  ferric  pyrophoephate.  The  salt  is  readily 
oxidized  by  nitric  acid  or  other  oxidiang  agents.  It  shonld  be  completely  sohdiie 
in  acetic  acid  (abs.  of  ferric  phosphate).  This  eolation,  when  mixed  with  test- 
solution  of  oxalate  of  ammonium,  should  not  afford  a  white  precipitate  soluUe  in 
hydrochloric  add  Taba.  of  oaldam)."  U.  jK 

8yrup  of  hypopnosphite  of  iron  may  be  prepared  by  simply  adding  syrap  to  the 
solution  of  the  hypophosphite,  remaining  after  the  separation  of  the  sulphate  of  cal- 
cium, in  the  process  of  Mr.  Wood  above  given.  If  two  and  a  half  ounces  of  water 
are  used  in  the  process,  and  the  paste  resulting  from  the  precipitation  of  the  sul- 
phate of  calcium  be  pressed  out,  the  remaining  liquid,  after  filtration,  will  form  with 
seven  times  its  volume  of  syrup  a  liquid  containing  two  grains  of  the  hypophos- 
phite in  a  fluidrachm.  (P.  J.  2V.,  April,  1868.)  But  ra  this  form,  if  the  syrup  be 
not  thoroughly  endosea,  it  quickly  absorbs  oxygen,  and  in  a  few  hours  begins  to 
exhibit  the  formation  of  a  precipitate,  rendering  it  in  a  short  time  unfit  for  use.  A 
little  phosphoric  or  citric  acid  added  to  the  syrup  will  obviate  this  result ;  but  it  is 
better  perhaps  at  once  to  form  a  syrup  from  materials  which  will  not  be  liable  to 
this  objection.  Mr.  Wood  employs  the  following  process.  "  Take  of  granulated 
sulphate  of  iron  480  grs.,  hypophosphite  of  lime  326  grs.,  diluted  phosphorie  acid 
f  3i,  water  f  Jiss,  syrup  q.  s.  Dissolve,  without  heat,  the  sulphate  of  iron  in  the 
phorohoric  aoid,  previously  mixed  with  the  water.  Bub  the  hypophosphite  to  fine 
powder,  and  pour  on  it  the  solution  of  the  sulphate.  Triturate  tosether  for  two  or 
three  minutes,  then  pour  the  mixture  on  a  piece  of  damp  calico,  and  squeeie  out  the 
liquid  with  the  hands.  Filter  this  solution,  and  add  to  it  seven  times  its  volume  oi 
strong  syrup.  The  resulting  syrup  will  contain  two  grains  of  the  hypopho^hite  of 
iron  in  each  fluidrachm."   The  dose  may  be  from  2  to  6  fluidraohms  (7*5-22-50  C.e.). 

Prof.  C.  L.  Diehl  prepares  the  syrup  fh>m  a  A^eshly  precipitated  magma,  pro- 
duced by  precipitating  a  solution  of  caldum  hypophosphite  with  solution  of  cnlo- 
ride  of  iron  and  dissolving  the  magma  by  the  aid  of  potassium  dtrate.  (^IVoc, 
A.  P.  A,,  1882,  p.  71 ;  see,  also,  National  Formulary,  Part  II.)  This  salt  may  be 
given  in  states  of  system  where  defident  powers  of  the  cerebral  centres  are  attesded 
with  an  ansBmic  state  of  the  blood.  The  phosphorus  is  supposed  to  serve  as  a  nutrient 
to  the  brain,  and  the  iron  supplies  red  corpuscles  to  the  drculation.  It  may  be  given 
in  pill  or  powder  in  the  dose  of  from  five  to  ten  grains ;  but  a  more  eligible  fonn, 
and  one  generally  preferred,  is  that  of  syrup. 

FERRI  lODIDUM  SACCHARATUM.  U.S.    Saccharaied  Iodide  (^f 

Iron.    [Sdocharated  Ferrous  Iodide.'] 

(FfiB'Bi  l-Oiy^-BtM  SXCHSH^BI'TOM.) 
Perram  lodAtam  Saoobaratam,  P.O.;  Zaokerhaltigos  Jodeisen,  G. 

''  Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  nx  parit  [or  tfair^ 
grains] ;  Iodine,  teventeen  parts  [or  eighty-five  grains] ;  Distilled  Water,  twenty 
parts  [or  one  and  a  half  fluidrachms]  ;  Sugar  of  Milk,  eighty  parts  [<Nr  four  hun- 
dred grains].  Mix  the  Iron,  Iodine,  and  Distilled  Water  in  a  flask  of  thin  gbn^ 
shake  the  mixture  occasionally  until  the  reaction  ceases,  and  the  solution  has  ae- 

Suired  a  green  color  and  lost  the  smell  of  Iodine ;  then  filter  it  through  a  wetted 
Iter  into  a  porcelain  capsule  containing  forty  parts  [or  two  hundred  grains]  of 
Sugar  of  Milk.  Rinse  the  flask  and  Iron  Wire  with  a  little  Distilled  Water,  pass 
the  rinsings  through  the  filter  into  the  capsule,  and  evaporate,  on  a  water-hath,  con- 
stantly stirring,  until  a  dry  mass  remains.  Transfbr  the  mass  quickly  to  a  healed 
iron  mortar  containing  the  remainder  of  the  Sugar  of  Hilk,  and  reduce  the  whole 
to  powder.  Transfer  the  powder  at  onoe  to  small,  wdl-dried  bottles,  which  most  be 
securely  stopped,  and  kept  in  a  cool  and  dark  place."  U.  A 
This  is  a  new  officinal  preparation;  it  is  identical  with  tiie  Saedmnted  Iodide  of 
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Ifon  of  ik%  Oenoan  Pharauwopoaia,  aad  ocniaista  of  fearrona  iodide  praaeryed  by  oon- 
teet  with  aogar  of  aulk*  It  la  a  more  stable  form  of  admiBiateriDg  ferrooa  iodide 
tban  the  aalt  in  ita  pare  atate.  (See  Ferri  lodidum,)* 

Propeitioa.  The  Phannaoopoaia  givea  the  followiog  deacriptioii.  "  A  yellowish 
white  or  grayiBh  powder,  Tory  hygroaoopio,  odoiieaai  luving  a  aweetiah,  femiginoiui 
taate,  and  a  alightiy  aoid  reMtioo.  Solable  ia  7  parta  of  water  at  15^  G.  (59''  F.)> 
formii^  an  atmoat  elear  aohitioQ ;  only  partially  aoluble  in  alcohol.  When  strongly 
heated,  the  coospoaad  awella  ttp,  ohars,  evolves  the  odor  of  iodine  and  of  burnt  sagar, 
and,  OD  ignition,  leaves  a  reaidne  which  should  yield  nothing  aolable  to  water  (aba. 
of  aaha  <^  alkaliea).  The  aqneooa  solution  yields  a  blue  precipitate  with  test-solution 
of  ferriovanide  of  potaasiuuL  If  nixed  with  sone  gelatiniaed  ataroh  and  afterward 
with  a  uttle  chlorine  water,  the  aolntion  aasoiiea  a  deep  bine  ool^M*.  This  oolor 
should  not  be  developed  ia  the  aqneooa  solution  by  gelatinised  ataroh  alone  (aba.  of 
free  iodine).  On  mixing  an  aqueona  aolntion  of  5  G-ol  of  Saooharated  Iodide  of 
LroQ  with  ft  aolntion  <^  1  Qm.  oif  nitrate  of  ailver,  and  filtering,  the  filtrate  should 
stUi  produoe  a  precipitate  or  doudioeas  with  teat-solution  of  nitrate  of  silver  (pres- 
ence of  at  leaat  20  per  cent,  of  ferroua  iodide).''  V.  S. 

Xediianl  Fiopertiea.  The  medical  prepertiea  of  this  preparation  axe  identical 
with  those  of  the  io£de  of  iron.  The  doae  is  two  to  five  graina  (0*13  to  0.33  Om.). 

FERRI  LACTTAS.  U.  8.    Lactate  of  Iron.    IFerraus  Laetate.^ 

(FSB'IU  L&O'llB.) 
Fe  (Cs  Vk  OtH.  3Ht  O  ;  287*0.  FeO,  C«  Hs  Ok-  8H0 ;  143*95. 

Ferram  Lactioom,  P»0,;  Laotas  Farrotin;  Laotato  da  Far,  Fr,;  MilohHiaraa  Eisenozjdo], 
EiaenlaeUt,  O, 

A  fbrmula  for  this  salt  was  omitted  in  the  late  U.  S.  P.  revision.  In  the  process 
of  U.  8.  P.  1870,f  the  lactic  acid  unites  with  the  iron,  forming  lactate  of  iren,  a  part 
of  which  erystallises  when  the  solution  cools,  and  the  reminder  is  obtained  by  evap> 
oration  and  crystaUintion.  It  may  be  more  cheaply  prepared,  on  the  krge  scale, 
by  digestbg  the  impure  %,Ad  first  obtained  in  M.  Lonradour'a  proceas,  with  iron 
fiiinga,  or  by  reaction  between  sulphate  of  iron  and  the  lactate  of  calcium  or  lactate 
of  zino  prepared  as  a  step  in  obtaining  lactic  acid.  The  following  is  M.  Oobley's 
proceas  for  making  lactate  of  calcium,  preparatory  to  its  conversion  into  lactate  of 
iron.     Add  to  2  pints  of  sfcim-nulk,  diluted  with  twice  its  bulk  of  water,  and  con- 


*  TatUiem  Sctlu  of  Iron,  A  olass  of  preparationt  of  iron  hava  been  Introdvoed  by  Mr.  J.  L.  A. 
Creosey  of  Brooklyn,  N.  T.  (A,  J.  P.,  zlv.  214).  It  baa  long  been  known  that  the  citrate  of  am- 
moniom  baa  the  property  of  rendering  solable  many  ordinarily  insoluble  preparations  of  iron. 
Mr.  Crenae  believea  that  all  the  salts  of  fisrrio  oxide  form  ohemioal  oombinations  wi^  all  the 
mlkalue  (ammonium,  sodium,  potassium,  lithium)  eitrates,  which  oombinations  are  all  greenish, 
solable  in  water,  nearly  insoluble  in  alcohol,  free  from  ferruginous  taste,  perfectly  stable,  and  so  re- 
sisting  decomposition  as  to  form  no  precipitate  with  Peruirian  bark ;  indeed,  chemical  reagents  do 
not  rereal  the  iron  in  them  unless  strong  acids  or  sulphuretted  hydrogen  be  used.  Kone  of  these 
■•Ita  ooagalata  the  blood;  they  cannot  m  used  aa  styptics. 

TcutelesB  Iodide  of  Iron  is  prepared  in  the  following  manner:  126*3  grains  of  iodine  are  com- 
bined with  iron  in  the  usual  way  to  obtain  the  solution  of  fbrrous  iodide;  this  is  filtered  and  68 
grmins  of  iodine  dissoWed  in  it;  a  solution  of  201  grains  of  citric  acid  is  exactly  saturated  with 
potnaas  aad  then  added  gradually  to  the  first  solution.  When  the  apple-green  color  has  been 
dereloped  the  solution  is  evaporated,  with  gentle  stirring,  to  dryness,  when  cauliflower-like  masses 
of  aeieular  crystals  win  be  obtainea.  These  are  stable  except  in  diraet  sunlight.  (See  Syrupw 
Fttx  Oitro-Iodidi,  Nationi^  Formulary,  Part  II.) 

TVssCele**  Cfkloride  of  Iron  is  made  by  adding  an  alkaline  citrate  in  solution  to  a  solution  of  see* 
qniohloride  of  iron,  in  such  proportion  that  there  shall  be  two  molecules  of  the  former  to  three 
moleeulee  of  chlorine.  Usually  from  120  to  140  grains  of  citric  acid  saturated  with  soda,  potassa, 
or  ammonia  are  required  for  the  preparation  of  an  ounce  of  a  tincture  of  corresponding  strength 
to  the  offieinal  tincture.  The  addition  should  be  made  to  the  liquor,  and  the  final  solution  must  not 
oonUdn  more  than  40  per  cent,  of  alcohol.  B.  Rother  affirms  that  these  so-called  salts  are  mere 
mxxturaa  of  citrate  of  iron  and  iodide  or  chloride  of  the  alkali  used.  (A.  J,  P.,  1876,  p.  Kl ;  see^ 
i^jao,  Sgrtqput  Ftrri  Protockloridi,  National  Formulary,  Part  II.) 

-f-  "Take  of  Lactic  Add  a  Jluidounee;  Iron,  in  the  form  of  filings,  half  a  troyounee;  Distilled 
Wa.ter  a  suficient  quantity.  Mix  the  Acid  with  a  pint  of  Distilled  Water  in  an  iron  yessel,  add  the 
Iron*  Sknd  digest  the  mixture  on  a  water-bath,  supplying  Distilled  Water,  from  time  to  time,  to  pre- 
serre  the  meaaure.  When  the  action  has  ceased,  filter  the  solution,  while  hot,  into  a  porcelain 
estpsule,  and  set  it  aside  to  crystallise.  At  the  end  of  forty-eight  hours,  decant  the  liquid,  wash  the 
crjata^B  with  a  little  alcohol,  and  dry  them  on  bibulous  paper.  By  evaporating  the  mother-water 
in  aa  iron  Teasel  to  one-haU^  filtering  while  hot,  and  setting  the  liquid  aside,  more  crystals  may  be 
obcsdned.'*  17.^.1870. 


694  Fari  Ladas.  part  l 

tiUDed  in  an  earthen  pan,  64  drachms  of  powdered  laotoee,  and  51  draehnu  of 
powdered  chalk.  Allow  the  whole  to  ferment  for  eleven  or  twelve  days,  at  a  tem- 
perature of  from  26-6''  C.  to  32-2''  G.  (80''  to  90''  F.),  supplying  water  as  it  evaporates. 
Transfer  the  liquor  to  a  capsule,  heat  it  gradually  to  boiling,  and  stir  it  oonstantly. 
Boil  for  a  quarter  of  an  hour  to  ooi^ulate  casein,  allow  the  insoluble  matters  to  sab- 
side,  and  strain  the  liquid  through  flannel.  The  clear  liquid  is  a  solution  of  lactate 
of  calcium.  In  this  process  the  casein  of  the  milk,  acting  as  a  ferment,  converts 
not  only  the  lactose  of  the  milk,  but  the  lactose  added,  into  laoUc  acid ;  a  rssolt  which 
would  not  take  place  were  it  not  for  the  presence  of  the  chalk,  which  saturates  the 
lactic  add  as  it  is  formed,  and  prevents  it  from  uniting  with  the  casein,  wherry  the 
power  of  the  latter  as  a  ferment  would  be  destroyed.  (Joum.  de  jPAorm.,  3e  s^., 
vi.  54.)  (See  also  other  methods  under  Addum  Ixidicumj  p.  79.)  TiaWjitft  of 
calcium  may  be  expeditiously  converted  into  lactate  of  iron  by  the  following  prooess 
of  M.  Lepage.  Dissolve  100  parts  of  lactate  of  calcnum,  obtained  by  H.  Gt)bley*i 
process,  in  500  parts  of  boiling  water ;  dissolve  also  68  parts  of  pure  oryBtalliied 
sulphate  of  iron  in  500  parts  of  cold  distilled  water.  Mix  the  filtered  solutions 
in  a  matrass,  acidulate  slightly  with  lactic  acid,  and  heat  in  a  water-bath,  stirring 
frequently  until  the  double  decomposition  is  completed.  Then  filter  to  separate  the 
sulphate  of  calcium,  and  evaporate  rapidly  to  one-half,  dther  in  an  iron  vessel,  or 
in  a  porcelain  capsule  containing  a  few  turnings  of  iron.  Filter  again,  and  set  aside 
to  crystallize ;  and,  having  washed  the  crystds  in  a  funnel  with  a  little  alcohol,  dry 
them  on  bibulous  paper.  (Joum,  de  Phcurm.^  3e  s^r.,  ix.  272.)  In  relation  to  the 
precautions  to  be  observed  in  preparing  this  lactate,  so  as  to  prevent  the  partial 
oxidation  of  the  iron,  see  A.  J.  P.,  1853,  p.  556."^ 

Lactate  of  iron  is  in  ^'  pale,  greenish  white,  crystalline  crusts  or  grains,  permanent 
in  the  air,  odorless,  having  a  mild,  sweetish,  ferruginous  taste,  and  a  slightly  add 
reaction.  Soluble  in  40  parts  of  water  at  15°  C.  (59"  F.),  and  in  12  parts  of  boil- 
ing water ;  almost  insoluble  in  alcohol,  but  freely  soluble  in  solution  of  dtrate  of 
eod\um,  yielding  a  green  solution.  When  heated  on  platinum  foil,  the  salt  froths  up, 
gives  out  thick,  white  acrid  fumes,  and  chars,  a  brown-red  reddue  bdng  finally  left. 
The  aqueous  solution  yields  a  blue  precipitate  with  test-solution  of  ferrioyanide  of 
potassium.  If  the  salt  be  boiled  for  fifteen  minutes  with  nitric  add  of  the  sp.  gr. 
1-200,  white,  granular  mucic  add  will  be  deposited  on  cooling  the  liquid.  Ad 
aqueous  solution  of  the  salt  should  not  be  rendered  more  than  faintly  opalescent 
by  test-solution  of  acetate  of  lead  (limit  of  sulphate,  citrate,  tartrate,  eta)."  ZL  & 
It  has  an  acid  reaction,  and  possesses  a  mild,  sweetish,  ferruginous  taste.  The  aoue- 
ous  solution  quickly  becomes  yellow,  in  consequence  of  the  iron  passing  to  a  hi^er 
state  of  oxidation.  M.  Louradour  has  seen  several  samples  of  this  lactate,  varioudy 
adulterated ;  as  with  effloresced  sulphate  of  iron,  staroh,  and  Uctin  ;  the  sophistica- 
tion being  concealed  by  the  aale  of  the  salt  in  powder.  These  impurities  may  be 
detected  by  appropriate  reagents ;  but  M.  Louradour  recommends,  as  a  dmpler  way 
of  avoiding  them,  the  rejection  of  the  salt  when  not  in  crystalline  crusts. 

Medical  Properties.  Lactate  of  iron  has  the  general  medical  properties  of  ths 
ferruginous  preparations,  and  has  been  especially  used  in  chlorods  by  Andral,  Fon- 
quier,  Bouillaud,  and  other  Parisian  doctors.  As  much  as  12  or  even  20  gruos 
(0*80-1*3  Gm.)  may  be  given  in  the  course  of  a  day.  It  may  be  administered  in 
losenge,  pill,  or  syrup.  The  hzenge  may  be  made  of  one  grain  (0*065  Om.)  of  the 
lactate  to  twelve  (0*80  Om.)  of  sugar ;  aod  the  piU^  of  one  gram  (0*065  Om.)  of 
the  salt,  with  an  equal  weight  of  some  inert  powder  free  from  astringent  OEiatter, 
and  sufficient  honey.  The  following  is  the  formula  for  a  «^rifp  proposed  by  M. 
Cap.     Take  of  lactate  of  iron  a  drachm;  white  sugar  tweltfe  ovnceB  and  a  half; 

*  Ferric  LacUHe,  Instead  of  the  offioinal  ferrons  lactate,  Louis  P.  Carbonell  reoommends  the 
ferrio  lactate,  which  he  succeeded  in  ohtaininj;  in  light  brown  transparent  scales  by  following  the 
process  for  the  other  scale  preparationit  of  iron,  taking  particular  care  fo\\j  to  saturate  the  asM 
and  to  avoid  high  temperature  during  the  whole  operation.  If  the  first  preeaation  be  overlooked, 
a  more  or  less  pastj  mass  will  be  the  result,  and  if  the  temperature  rise  too  high,  a  polrerulent  salt 
will  be  obtained.    The  scaled  salt  is  ftreely  soluble  in  water  and  aloohoL 

Lactate  of  iron  and  quinine  and  laeUite  of  iron  and  eiryeknine  maj  abo  be  obtained  ia  brown 
Males,  hare  a  bitter  ferruginous  taste,  and  are  soluble  in  alcohol  and  water.  {A.  J,  P^  lS7e,  p.  430 J 
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boiling  diatiiied  water  tix  Jlwdounces  and  a  half.  Rub  the  salt  to  powder  with  half 
an  ounoe  of  the  sugar ;  and  diasoWe  the  mixture  quickly  in  the  boiling  water.  Pour 
the  aolation  into  a  matrasB  placed  on  a  sand-bath,  and  add  to  it  the  rest  of  the  sugar 
in  small  pieces.  When  the  sugar  is  dissolved,  filter  the  syrup,  and,  as  soon  as  it  is 
oold,  transfer  it  to  bottles  which  must  be  well  stopped.  This  syrup  has  a  very  light 
amber  color,  and  contains  about  four  grains  of  the  salt  to  the  fluidounoe.  The  dose 
18  from  two  to  four  fluidraohms  (7'5-15  Co.).  Bread,  called  chalybeate  breads 
oontaining  lactate  of  iron  in  the  proportion  of  about  a  grain  (0-065  Gm.)  to  the 
ounce  (31*1  Gm.),  has  been  used  with  advantage  by  chlorotio  patients  in  one  of  the 
hospitals  of  Paris.  The  bread  is  not  injured  in  taste  or  quality. 
Off.  Prep.  SyrupuB  Hypophosphitum  cum  Ferro. 

FERRI  OXALAS.  U.S.    Oxalate  of  Iron.    IFerraus  Oxalaie.'] 

Fe  Cs  04.  Hi  O  )  161*0«  (ViB'lU  5x'^-LlS.)  FeO,  Ci  0|.  HO;  80«95. 

Ferram  Ozalioam,  Oxalas  Ferrosiif ;  Oxalate  de  Fer,  Fr,;  OzalsauTM  Eisenozydal,  0. 

No  process  for  this  salt  is  given  in  the  present  Pharmacopoeia ;  that  of  U.  8.  of 
1870  will  be  found  in  the  foot-note."^ 

Oxalate  of  iron  was  officinal  for  the  first  time  in  1870.  It  is**  a  pale  yellow, 
or  lemon-yellow,  crystalline  powder,  permanent  in  the  air,  odorless  and  nearly  taste- 
less, very  slightly  soluble  in  cold  or  hot  water,  but  soluble  in  cold,  concentrated 
hydrochloric  acid,  and  in  hot  diluted  sulphuric  acid.  When  heated  in  contact  with 
air,  it  decomposes  with  a  faint  combustion,  and,  on  ignition,  leaves  a  residue, 
amounting  to  not  less  than  49*3  per  cent,  of  the  original  weight  On  heating  the 
salt  with  excess  of  test-solution  of  carbonate  of  sodium,  it  is  decomposed,  yielding 
a  precipitate,  which,  when  dissolved  in  diluted  hydrochloric  add,  affords  a  blue 
precipitate  with  test-solution  of  ferricyanide  of  potassium,  and  a  filtrate  which,  when 
BQpersaturated  with  acetic  acid,  yields,  with  test-solution  of  chloride  of  calcium, 
a  white  precipitate  soluble  in  hydrochloric  acid."  U.  S. 

It  is  no  doubt  capable  of  acting  as  a  feeble  chalybeate,  but  possesses  no  advantages 
over  other  iron  preparations.    The  dose  is  two  to  three  grains  (0*13-0*20  Gm.), 

FERRI  OXIDUM  HYDRATUM.   U.S.    Hydrated  Oxide  of  Iran. 

[^Ferric  Hydrate.'] 

Fes  (HO)^;  213*8«  (FfB'RI  5x';-DCm  HT -DRA'TttM.)  Fei  Oi.  3H0;  106*9. 

7«Ri  Perondiim  Hydratuat  Br./  Ferri  Sesauioxidam ;  Ferri  Oxidum  Robmm ;  HydrouB 
Peroxide  of  Iron;  Ferric  Ox/hydfrate;  Ferrugo:  Uydrated  Peroxide  of  Iron,  Hydrated  Seaqni- 
oxide  of  Iron,  Moist  Peroxide  of  Iron ;  Hydros  Ferrioas;  Sesquioxide  (Peroxyde)  de  Fer  hydrate 
Immide,  Hydrate  de  Peroxyde  de  Fer  g61atineax,  Fr.;  Feocbtes  Biienoxydhydrat,  Gegengift  der 
Anenigen^nre,  0. 

"  Solution  of  Tersulphate  of  Iron,  ten  parti  [or  three  fluidounoes] ;  Water  of 
Ammonia,  eight  parts  [or  three  and  a  quarter  fluidounoes] ;  Water^  a  tufficieni 
quantity.  To  the  Water  of  Ammonia^  previously  diluted  with  twenty  parts  [or 
eight  fluidounoes]  of  oold  Water,  add,  constantly  stirring,  the  Solution  of  Tersul- 
pl&te  of  Iron,  previously  diluted  with  one  hundred  parts  [or  two  and  a  half  pints] 
of  oold  Water.  Pour  the  whole  on  a  wet  mnslin  strainer,  and  allow  the  precipitate 
to  drain ;  then  return  it  to  the  vessel  and  mix  it  intimately  with  one  hundred  and 
twenty  parts  [or  three  pints]  of  oold  Water.  Again  drain  it  on  the  strainer  and 
repeat  the  operation.  Lastly,  mix  the  precipitate  with  enough  cold  Water  to  make 
the  mixture  weigh  twenty  parts  [or  eignt  ounces  av.].  When  Hydrated  Oxide  of 
Iron  is  to  be  made  in  haste  for  use  as  an  antidote,  the  washing  may  be  performed 
more  quickly,  though  less  perfectly,  by  pressing  the  strainer  forcibly  with  the 
hands  until  no  more  liquid  passes,  and  then  adding  enough  Water  to  make  the 
whole  weigh  about  twenty  parts  [or  eight  ounces  av.l. 

^^Note.    The  ingredients  for  preparing  Hydrated  Oxide  of  Iron,  as  an  antidote, 

*  ''Taktf  of  Salphttte  of  Iron  two  troyotmeet;  Oxalie  Add  four  hundrtd  and  thirty-tix  graimt; 
Dietilled  Water  a  tM^cMnf  qwxniUy.  Dissolve  the  Sulphate  of  Iron  In  thirty  fluidonnoee,  and  the 
Oxalie  Aoid  in  fifteen  floidonnoes  of  Distilled  Water.  Filter  the  eolations^  and,  haring  mixed  them 
with  agitation,  set  aside  the  mixtaro  nntil  the  precipitate  is  deposited.  Decant  the  clear  liquid^ 
vaah  the  preo^tat*  nntil  the  washings  oease  to  redden  liimos,  and  dry  it  with  a  gentle  heat"  V.  & 
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flliotild  always  be  kept  on  hand,  in  boUliee  holding,  reMedfdy,  about  ttn  traf 
ounces  or  three  htmdred  ^amme$  of  Sohition  of  Tenwphate  cif  Iron,  and  alxMiC 
efpht  troy  otmees  or  ttoo  kindred  amd  forty  gramfmM  of  Vfatet  of  Ammonia."  U.  & 

''Take  of  Solution  of  Persnlphate of  Iron  Jour  Jiuidovneee;  Sohition  fii  Soda 
ihirty-three  Jiu'idouncee ;  IKstilled  Water  a  miffidmcy.  Mix  the  Solution  of  Pier* 
sulphate  of  Iron  with  a  pint  [Imperial  measure]  of  the  Distilled  Water,  and  add  lliif 
gradually  to  the  Solution  of  Soda,  sUrring  them  eonstantly  and  briskly.  Let  the 
mixturo  stand  two  hours,  stirring  it  occasionally,  then  put  it  on  a  ealieo  filter,  and, 
when  the  liquid  has  drained  away,  wash  the  precipitate  with  Distflled  Waiter,  imtil 
what  passes  through  the  filter  ceases  to  give  a  precipitate  with  chloride  of  boimi. 
Dry  it  at  a  temperaturo  not  exceeding  212®  F.  (100®  G.)  unU)  it  ceasee^  to  los^ 
weight,  then  reduce  it  to  fine  powder."  Br. 

This  preparation  was  introduced  into  the  U.  S.  Phannaeopcsia^  on  aooonnt  ef  its 
importance  as  an  antidote  to  arsenious  acid.  It  is  fipequently  used  id  the  ofl&oiDal  no- 
cesses  as  the  source  of  iron,  when  it  is  desired  to  produce  a  ferric  compound,  but 
the  directions  for  making  it  always  accompany  the  preparation  in  which  it  is  used, 
because  of  the  difficulty  of  preserving  the  ferric  hydrate.  In  the  former  processes  the 
first  step  was  to  convert  the  sulphate  of  iron  into  the  tersulphate ;  but  in  the  pres- 
ent the  officinal  solution  of  tersulphate  of  iron  (persulphate^  j?r.)  is  taken  already 
eontaining  the  iron  in  the  proper  state  of  oxidation.  This  is  simply  treated  with 
water  of  ammonia  (  XI,  S.)^  or  diluted  solution  of  soda  (Br.)^  which  throws  down 
the  oxide  combined  with  water,  constituting  the  hydrated  oxide  required. 

It  is  the  duty  of  the  apothecary  to  be  always  prepared  to  make  this  antidote,  bj 
keeping  the  necessarv  solutions  for  its  precipitation.  Magnesia  is  probably  a  better 
precipitant  than  either  of  those  officinal.  (See  next  article.)  In  most  cases  of 
arsenical  poisoning  minutes  are  of  immense  importance,  and  time  must  be  lost  in 
washing  the  precipitated  iron  if  the  officinal  process  is  adhered  to.  Magnesia  ii 
not  only  not  irritant,  but  is  itself  antidotal  to  arsenic ;  so  that  the  precipitated  mass 
may  be  given  at  once  to  the  patient.  The  oxide  should  not  be  kept  in  stock,  but 
when  ordered  as  an  antidote  should  be  made  fresh. 

The  British  preparation  difiers  from  the  officinal  one  in  the  important  particular 
that  it  is  in  fine  powder  and  contains  but  10  per  cent  of  moisture,  the  motet  fer- 
oodde  of  iron  having  been  abandoned  at  the  last  revision  as  a  separate  preparation 
on  account  of  its  instability  and  both  processes  merged  into  one. 

Propertief  •  Hydrated  oxide  of  iron,  as  directed  to  be  kept  by  the  U.  S.  formula, 
"  is  a  mx>wn-red  magma,  wholly  soluble  in  hydrochloric  add,  witikont  eflfervesoeaoe." 
The  hydrated  oxide  (Fe,0,,2H.O)  loses,  by  the  British  process,  one-half  of  its 
combined  water,  and  is  converted  into  the  monohydrated  sesquioxide  (Fe,0«,HjO)» 
which  is  the  present  officinal  preparation.  As  prepared  by  the  Dublin  process,  ia 
which  it  was  healed  to  redness,  it  lost  the  second  molecule  of  water,  and  became 
the  anhydrous  sesquioxide  (Fe,0,),  identaod  with  the  colcothar  of  eommeroe. 

The  monohydrated  sesquioxide  is  a  reddish  brown,  tasteless,  insoldble  powder» 
difiSsring  fVom  colcothar  in  eontaining  a  molecule  of  water.  Hence,  '*  heated  to  dull 
redness  in  a  test-tube  it  ^ves  off  moisture."  Br.  It  should  not  be  d^iquesoent,  and 
should  dissolve  entirely  in  hydrochloric  acid  without  efierVescenoe:  Its  sohiliott  m 
diluted  hydrochloric  acid  yields  a  copious  blue  precipitate  wkh  the  ferroeyanide  of 
potassium,  but  none  with  the  ferricyanide ;  showing  that  it  eontaiiis  ferric  oxide  bat  do 
ferrous  oxide.  If  it  contain  copper,  its  hydrochloric  solution  will  deposit  this  metal  on 
a  bright  piece  of  iron.  M.  Dawies  states  that,  if  the  hydrated  oxide  reeently  pre- 
pared be  kept  for  four  or  five  days  in  boiling  water,  it  loses  a  large  proportion  of  its 
water,  containing  at  the  end  of  that  time  only  5*77  per  cent.  The  larger  portion  of 
the  oxide  has,  thereibre,  beoome  dehydrated ;  and  the  same  thing  happens  at  a  lower 
temperature,  41*1^  C  (106^  F.),  in  two  or  three  months.  It  becomes  of  a  briek- 
red  color,  and  is  but  slightly  sokible  in  nitric  aod.  (Joum.  de  Pharm.^  4e  s^r.,  iv. 
400.)  This  oxide  is  not  used  as'S  medicine.  It  is  employed  us  Bakng  iron  phttSer 
and  reduced  iron,  for  whieh  purposes  other  forms  of  oxidtied  iron  would  answer  m 
well.  The  former  Dublin  ruhigo  ferri  or  rust  of  iroriy  formed  by  exposing  moistened 
iron  wire  to  the  air  till  converted  into  rust,  is  essentially  the  sesqiaoxida^  containing 


PABT  I.  Ferri  Oxidum  Hydratum  cum  Magnesia.  697 

a  little  eaifxmate  of  iron,  sod  does  not  differ  reiy  eBsentklly  from  the  Bubearbonate 
of  iron  ibittierlj  offieinaL''' 

If  exposed  to  a  red  heat  it  loeee  the  eombined  water,  and  beeomee  the  anhydroae 
secniiiozide,  leas  eaaily  aoluble  in  acids,  improper  for  medidoal  use,  and  altogether 
without  efiect  as  an  antidote.  Kept  for  some  time  in  the  pnlpy  state,  it  loses  half 
its  eombined  water,  and  becomes  less  soluble  in  acids,  and  less  efficient  as  an  antidote. 
Dr.  Hirsoh  has  given  some  nsefol  details  in  making  precipitated  oxide  of  iron  npoo 
a  comparativdy  large  scale  in  Amer.  Drag,<^  1884,  p.  66. 

Xedioal  Ptoptrtias  and  Uses.  The  hjdrated  oxide  of  iron  is  not  an  eligible 
fermginons  preparation  for  medical  nse.  Its  antidotal  powers  in  poisoning  by 
araeoio,  the  manner  in  which  it  acts,  the  circnmstanees  which  impair  its  efficiency, 
and  the  mode  of  nsing  it,  are  folly  ^plained  under  Acidvm  Anmdosmi^  Its  power 
of  rendering  anenions  acid  insoluble  is  readily  shown  by  agitating  a  solution  of  the 
acid  wilh  a  oonsidevable  excess  of  the  moist  oxide,  filtering,  and  then  testing  the 
ffltered  solution  ffft  the  acid ;  not  a  trace  of  the  metal  can  be  detected,  even  by 
snJphuretted  hydrogen.  It  is  stated,  however,  to  be  inferior  as  an  antidote  to  the 
saeehanted  oxide  of  iron.  The  hydrated  oxide»  as  obtained  by  the  U.  8.  formula, 
contaas  a  little  ammonia,  which  is  thought  by  some  to  asnst  its  antidotal  powers. 
At  least  it  has  been  ascertained  that  the  sesquioxide,  when  precipitated  by  potassa 
as  formerly  directed  by  the  DuUin  College,  is  less  efficient  than  when  precipitated 
by  ammonia,  and  must  be  employed  in  quantities  three  or  four  times  as  large  to 
produce  the  same  efbct  The  mrv  hydrate,  rubbed  up  with  water,  is  in  the  same 
proportion  weaker  than  the  pulpy  hydrate.  Subcarbonate  of  iron  (formerly  officinal) 
poflseases  antidotal  powers  to  arsenic,  though  in  an  inferior  degree ;  but  this  state- 
ment will  not  apply  to  it,  after  it  has  been  exposed  to  a  red  heat,  to  which  it  is 
improperly  subjected  by  some  manufacturing  chemists.  By  ignition  it  becomes 
an^drous,  and  altogether  inefficient  as  an  antidote. 

off.  Prep.  Emplastrum  Ferri ;  Trochisd  FerrL 

Off,  Pr^  Br.  Empkstmm  FerrL 

FEREI  OXIDUM  HYDRATUM  CUM  MAGNESIA.  U.S. 

Sydrated  Chide  of  Iron  with  Magnesia. 

(FftB'ai  QX'f-DClf  HY-DBA'TtM  CCM  MlG-Nt'^)-^.) 
Antidotaa  Arsanitif  P.O.;  Antidote  to  Anenioiu  Aoid ;  Gegengift  der'Anenigensaore,  0. 

''Solution  of  Tersulphate  of  Iron,  one  thousand  grams  (Sb'OO  Om.) ;  Masmesia, 

*  Ferri  Sitbearhcncu.  IT.  8.  1870 ;  Subcarbonate  of  Iron ;  Seequtoxide  of  Iron  ;  Bed  Oxide  of 
Inm;  Preeipitaied  CarbonaU  of  Ironj  Aperitive  Saffron  of  Mare.  ''Take  of  Salphate  of  Iron 
eight  troyomteea;  Oarboaale  of  Sodium  nine  iroyowecee;  Water  eiffba  jnafi.  Biaolve  the  mltf 
laparmteiy,  caeh  in  foor  plnta  of  the  Water ;  then  mix  the  solutiooa  thoroaghl j,  and  set  aside  the 
aiztnre  until  the  preeipitate  has  subsided.  Then  poor  off  the  supernatant  liquid,  wash  the  pre- 
cipitate with  water  until  the  washings  pass  nearly  tasteless,  and  dry  it  on  blbuions  paper  without 
heat."  er.^.  1S70. 

Wbsn  the  solutions  of  oarboaata  of  sodium  and  sulphate  of  iron  are  mixed  together,  a  hydrated 
fbrrous  carbonate,  of  a  pale  blue  oolor,  is  thrown  down,  and  sulphate  of  sodium  remains  in  solution. 
The  precipitate,  during  the  washing  and  drying,  absorbs  oxygen,  and  loses  nearly  all  its  carbonfe 
aeid,  wliereby  it  is  eonrerted  almost  entirely  into  ferric  oxide.  The  direction  te  dry  the  precini-* 
tate  without  heat  is  impoctant:  aa  CYcn  a  moderate  elevation  of  temperature  has  been  shown,  oy 
the  experiments  of  Mr.  J.  A.  Bex,  to  modify  the  resulting  product  unfaTorably,  diminishing  its 
solubility  in  hydrochloric  acid  in  proportion  to  the  heat  employed.  {A.  J,  P,,  May,  1802,  p.  103.) 

Properiiee.  Subcarbonate  of  iron  is  a  reddish  brown  powder,  of  a  disagreeable,  slightly  styptic 
taste;  insoluble  in  water,  and  not  readily  dissolved  by  auy  acid  except  hydrochloric,  with  which 
It  efferresoes  slightly.  When  of  a  bright  red  color  it  should  be  r^ected,  as  this  color  shows  that  it 
has  been  iiyured  by  exposure  to  heat.  After  precipitaUon  from  its  hydrochloric  solution  by  am- 
monia or  potassa,  either  of  which  throws  down  the  sesquioxide  of  in>n,  the  supenatant  liouor 
should  gire  ne  indieatiena  of  containing  any  metal  in  solution  by  the  test  of  sulphuretted  hyaro- 
gea  or  (Ssrrocyanlde  of  potassium.  It  is  incompatible  with  acids  and  acidulous  salts.  In  compo- 
sition it  is  a  hydrated  ferric  oxide,  contaiuing  a  little  ferrous  carbonate.  By  exposure  to  a  red 
heat,  it  absorbs  oxygen,  and  loses  water  and  carbonic  acid,  being  conTWted  into  the-  a^rinfent 
eaffron  of  Man  of  £e  French  Codex.  After  ignition  it  is  no  longer  a  subcarbonate,  but  is  eon* 
Ferted  into  the  pure  sesquioxide,  which  is  less  soluble  in  acids,  and  less  efflcient  as  a  medicine  than 
the  preparation  in  its  original  state.  Hence  it  is  wrong  to  expose  the  subcarbonate  to  a  red  heat, 
as  some  manufacturing  chemists  are  In  the  habit  of  doing,  in  order  to  glrs  it  a  bright  red  color. 

Medical  Proptrtiee  and  Utee,  Subcarbonate  of  iron  is  a  rather  feeble  ferruginous  tonic,  nearly 
f^ee  frtMn  astringeney,  and  caasina,  even  in  the  largest  doses,  no  obvions  effects  sare  only  a  very 
slight  gastric  disturbance.  It  has  oeen  especially  commended  in  neuralgia  in  doses  of  a  teaspoonful 
(3*76  Clo.).    The  ordinary  chalybeate  dose  is  fire  grains  (0'83  Gm.). 
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one  hundred  and  fifty  graim  (10  Gm.) ;  Water,  a  tufficCent  guantUy,  Mix  the 
Solution  of  Tersulphate  of  Iron  with  twioe  its  weight  of  Water,  and  keep  the  mix- 
ture in  a  well-stopped  bottle.  Rub  the  Magnesia  with  Water  to  a  smooth  and  thin 
mixture,  transfer  this  to  a  bottle  capable  of  holding  thtrty-ttoo  fitudaunceM  or  about 
one  liter,  and  fill  it  up  with  Water.  When  the  preparation  is  wanted  for  use,  mix 
the  two  liquids  by  adding  the  Magnesia  mixture,  gmdnallj,  to  the  Iron  solution, 
and  shake  them  together  until  a  homogeneous  mass  results. 

*^Note,  The  diluted  Solution  of  Tersulphate  of  Iron  and  the  mixture  of  Magne* 
sia  with  Water,  should  always  be  kept  on  hand,  ready  for  immediate  use.*'  U,  & 

This  is  a  new  officinal  preparation.  It  has  been  introduced  for  the  purpose  of 
furnishing  a  ready  and  efficient  antidote  agunst  Arsenious  Acid.  It  b  almost 
identical  with  the  Antidotum  Anenid  of  the  German  Pharmaoopcsia,  and  e]q>eri- 
ence  has  shown  its  effectiTeness.  Ferric  hydrate  is  produced  when  the  mixtoxe  of 
magnesia  is  added  to  the  diluted  solution  of  tersulphate  of  iron,  and  as  the  magne- 
sia is  in  excess  and  acidity  thus  prevented,  no  harm  can  result  from  not  sqMumting 
the  by-products  of  the  reaction.  When  mixed  as  offidnally  directed,  and  ready  fiv 
use,  it  contains  ferric  hydrate  with  magnesium  sulphate  and  hydrate.  It  has  been 
shown  that  no  soluble  compound  with  arsenic  is  formed  when  it  is  used  as  an  anti- 
dote, and  the  presence  of  the  magnesium  salts,  from  a  therapeutical  point  of  view, 
is  not  at  ail  objectionable.  (See  Acidum  Arnmotuin^  p.  36.) 

FERRI   PHOSPHAS,  U.S.,  Br.    Phoaphaie  of  Iroti.    [Ferric 

Phosphate.'] 

{YftR'Bi  PHOS'PHIS.) 

Femim  Phosphorioum,  PM,;  Phosphas  Ferroso-Ferricus ;  Ferroso-Ferrie  Phosphate ;  Phmhate 
de  Fer,  Phosphate  ferroeo-ferriqae.  Fr,;  Phosphorsaares  Eisenoxydttl  (Bisenoxjdal-Oxyd),  G. 

'*  Ferrous  phosphate,  ¥eJ[FO^\SHfi,  at  least  47  per  cent ;  with  ferric  phosphate 
and  some  oxide.'*     Br. 

'^  Citrate  of  Iron,  five  parts  [or  ten  ounces  av.] ;  Phosphate  of  Sodium,  nxparli^ 
[or  twelve  ounces  av.l ;  Distilled  Water,  ten  parts  [or  nineteen  fluidounces].  Dis- 
solve the  Citrate  of  iron  in  the  Distilled  Water  by  heating  on  a  water-bath.  To 
this  solution  add  the  Phosphate  of  Sodium  and  stir  constantly,  until  it  is  dissolved. 
Evaporate  the  solution  at  a  temperature  not  exceeding  60^  G.  (140^  F.),  to  the 
consistence  of  thick  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the 
salt  may  be  obtained  in  scales.  Keep  the  product  in  well-stopped  bottles,  in  a  dark 
place."     U,  S. 

"  Take  of  Sulphate  of  Iron  three  ounces  [avoirdupois] ;  Phosphate  of  Sodium  two 
and  three-quarter  ounces  [avoird.] ;  Bicarbonate  of  Sodium  three-qyariers  of  cm 
owice  [avoird.] ;  Boiling  Distilled  Water  a  sufficiency.  Dissolve  the  Sulphate  of 
Iron  in  thirty  fiuidounces  [Imp.  meas.]  of  the  Water,  and  the  Phosphate  of 
Sodium  in  a  similar  quantity  of  water.  When  each  solution  has  cooled  to  between 
100''  and  ISO"*  F.  (ST'S  and  54''-4  C.)  add  the  latter  to  the  former,  ix>uring  in  abo 
a  solution  of  the  Bicarbonate  of  Sodium  in  a  little  Distilled  Water.  Mix  thoroughly. 
Transfer  the  precipitate  to  a  calico  filter,  and  wash  it  with  hot  distilled  water,  till  the 
filtrate  ceases  to  give  a  precipitate  with  chloride  of  barium.  Finally  dry  the  preci- 
pitate at  a  temperature  not  exceeding  120^  (48''-9  C.),"  Br. 

It  is  to  be  regretted  that  another  title  was  not  chosen  for  this  preparation  by  the 
Committee  of  Revision ;  for  the  phosphate  of  iron  made  by  the  17.  S.  Pharm.  1880 
is  altogether  different  from  the  salt  formerly  officinal,  not  only  in  appearance  and 
solubility,  but  in  chemical  composition.  As  obtained  by  the  present  process,  it  is 
not  a  definite  chemical  compound,  but  a  mixture,  which  should  probably  be  called 
sodio-ferric  citro-phosphate,  and  bears  a  resemblance  to  the  pyrophosphate,  which  is 
now  directed  to  be  made  by  a  similar  process.     (See  Ferri  PyrophosphoMS) 

The  British  phosphate  of  iron  is  a  very  different  salt.  By  double  decomposition 
ferrous  phosphate  and  sodium  sulphate  are  produced,  the  former  precipitating  as  a 

*  C.  N.  Lake  reoommends  4\  parts  of  phosphate  of  lodiiiiii  instead  of  6  parts.  (See  Proc  Km 
York  StaU  Pharm.  Amoc,  1886,  p.  170.) 
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wldte  bulky  powder,  whioh  soon  changes  on  exposure  to  a  greenish  blue,  and  ulti- 
mately to  a  slate  color ;  a  portion  of  sulphuric  acid  is  liberated  from  the  ferrous  sul- 
phate during  the  reaction,  and  this  retaining  in  solution  some  of  the  ferrous  phos- 
phate, requires  the  addition  of  the  solution  of  sodium  bicarbonate  to  decompose  it 
and  set  free  the  remainder  of  the  ferrous  phosphate.  This  salt,  when  first  formed, 
is  represented  by  the  formula  Fe^CPO^), ;  but  the  strong  affinity  of  its  ferrous  oxide 
for  oxygen  causes  the  gradual  production  of  sesquisalt,  which,  therefore,  to  a  certain 
extent  always  exists  in  the  preparation ;  hence  the  British  authority  requires  it  to 
contain  at  least  47  per  cent,  of  ferrous  phosphate,  Fe^(P0J,8H,0. 

Phosphate  of  iron,  as  made  by  the  U.  S.  Pharmaoopoeia,  is  in  ^*thin,  bright  green, 
transparent  scales,  permanent  in  dry  air  when  excluded  from  light,  odorless,  having 
an  acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction.  Freely  and  com- 
pletely soluble  in  water,  but  insoluble  in  alcohol.  The  aqueous  solution  of  the  salt 
is  rendered  blue  by  test-solution  of  ferrocyanide  of  potassium,  but  does  not  yield  a 
blue  precipitate  with  this  reagent,  unless  it  has  been  acidulated  with  hydrochloric 
acid.  When  heated  with  solution  of  potassa  in  excess,  a  brown-red  precipitate  is 
thrown  down,  and  the  filtrate,  after  being  supersaturated  with  acetic  acid,  yields  a 
light  yellow  precipitate  with  test^solution  of  nitrate  of  silver  (difference  from  pyro- 
phosphate). 100  parts  of  the  salt  represent  about  13*5  parts  of  metallic  iron." 
U.  S.  When  made  by  the  British  process,  it  is  in  the  form  of  a  powder  of  a 
bright  slate  color,  insoluble  in  water,  but  soluble  in  acids.  The  solution  in  dilute 
hydrochloric  acid  gives  a  blue  precipitate  with  both  ferricyanide  and  ferrocyanide 
of  potaanum,  but  much  the  more  copiously  with  the  former,  proving  the  presence 
tx>th  of  ferrous  and  ferric  oxide,  but  a  great  preponderance  of  ferrous  oxide.  When 
treated  with  tartaric  acid  and  an  excess  of  ammonia,  and  subseauently  with  the  «o- 
lution  of  amnumio-$\dpKate  of  magnedam  (see  Te^$^  Part  III.),  it  lets  fall  a  crys- 
talline precipitate.  If  the  preparation  contain  arsenic,  it  will  be  detected  by  pro- 
ducing a  dark  precipitate  on  the  surface  of  a  slip  of  pure  copper  introduced  into  the 
solution.  "  Thirty  gnuns  dissolved  in  hydrochloric  acid,  continue  to  give  a  blue  pre- 
cipitate with  ferricyanide  of  potassium  until  at  least  two  hundred  and  seventy-nine 
grain-measures  of  the  volumetric  dotation  of  hichromate  of  potassium  have  been 
added."  £r.     This  shows  the  presence  of  47  per  cent,  of  ferrous  phosphate. 

Phosphate  of  iron,  dissolved  to  saturation  in  a  boiling  solution  of  metaphosphoric 
acid  (HPQ|),  under  the  name  of  superphosphate  of  iron,  was  proposed  as  a  new 
remedy,  in  Jan.  1851,  by  Dr.  Routh,  of  London.  Mr.  Thomas  Greenish,  of  the 
same  city,  states  that  the  solution  of  the  salt,  on  cooling,  hardens  into  a  mass  of 
pflular  consistence,  soluble  in  water  in  all  propordons,  and  free  from  any  disagreeable 
or  inky  taste. 

Medical  Properties.  Phosphate  of  iron  possesses  the  general  properties  of  the 
ferruginous  preparations,  and  has  been  given  with  advantage  in  amenorrhoea  and 
dyspepsia.    The  dose  is  from  five  to  ten  grains  (0*33-0*65  Om.).* 

Off.  Prep.  Syrupus  Ferri  Quininso  et  Strychniuee  Pbosphatum. 

Off  Prep.  Br.  Syrupus  Ferri  Phosphaus. 

*  Compound  Svrup  of  Phomhate  of  Iron.  Chemical  Food.  For  a  formala  for  a  compound  syrup 
of  phospnate  of  iron  by  Mr.  vf  iegaad,  made  by  introducing  into  it  the  pfaosphatee  of  calcium,  po- 
taaainm,  and  sodium,  and  for  remarks  on  the  pharmacy  of  the  phospnates  by  Prof.  Procter,  see 
A,  J.  P.f  1854  (pp.  Ill  and  112).  A  formula  similar  to  Mr.  Wiegand's,  communicated  by  Mr. 
Bdward  Parrisb,  as  probably  representing  the  process  for  a  secret  preparation  considerably  used  in 
this  eity,  may  be  found  in  A.  J.  P.,  1857  (p.  573).  These  formulas  are  too  complicated  to  have 
any  therapeutic  value.  Nevertheless,  as  the  preparations  have  had  much  vogue,  under  the  name 
of  chemical  foodf  we  give  the  formula  of  Mr.  Parrish  from  the  journal  referred  to.  "  Take  of  Sul- 
phate of  Iron  5* ;  Phosphate  of  Soda  3zii ;  Phosphate  of  Lime  Zt^\\  ;  Qlaoial  Phosphoric  Acid 
gxx ;  Carbonate  of  Soda  j)y ;  Carbonate  of  Potassa  ^i  i  Hydrochloric  Add,  Water  of  Ammonia, 
each,  q.  s. ;  Powdered  Cochineal  3U  \  Water  q.  s.  to  make  f5xz ;  Sugar  Ibig  (iroy) ;  Oil  of  Orange 
t{px«  Dissolve  the  Sulphate  of  Iron  in  f^g,  and  the  Phosphate  of  Soda  in  fjiv  of  boiling  Water. 
ilix  the  solutions,  and  wash  the  precipitnted  phosphate  of  iron  till  the  washings  are  tasteless.  Dis- 
solve the  Phosphate  of  Lime  in  f^iv  of  boiling  Water  with  sufficient  Hydrochloric  Acid  to  make  a 
dear  solution,  precipitate  it  with  Water  of  Ammonia,  and  wash  the  precipitate.  To  the  freshly 
precipitated  phosphates  add  the  Phosphoric  Acid  previously  dissolved  in  Water.  When  dear,  add 
the  Carbonates  of  Soda  and  Potassa,  and  afterwards  sufficient  Hydrochloric  Add  to  dissolve  the 
precipitate.  Now  add  Cochineal  mixed  with  the  Sugar,  apply  heat,  and,  when  the  syrup  is  formed, 
strain  and  flavor  IL    Bach  teaspoonful  contains  about  one  grain  of  phosphate  of  iron  and  two  and 
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FERRI   PYROPHOSPHAS.  KS.    P^ophosphaie  of  Iron.     IFerrb 

Pyrophosphate.'] 

(VfiR'Bt  Pf-B<^PH6S'PHX8.) 

Femim  Pyrophoephorionm  oam  Ammonio  Citrioo,  P.Q.f  Pyropbofphas  Fwrieos  epm  €Uitfei 
Ammonioo ;  Pyrophosphate  of  Iron  with  Ammonlam  Citrate ;  Pyrophosphate  do  For  citro-ammo- 
nlaoal,  iV./  Pyrophosphorsaores  Elsenoxyd  mit  Gitronensaaren  Ammoniam,  &, 

**  Citrate  of  Iron,  nine  parts  [or  nine  ounces  av.]  ;  Pyrophosphate  of  Sodiem, 
ten  parts*  [or  ten  oanoes  av.] ;  Diatiiied  Water,  e^JUeenpartt  [or  serenteen  flnid* 
ounces].  Dissolve  the  Citrate  of  Iron  in  the  DuBtilkd  Water  bj  heating,  on  a 
wat^-bath.  To  this  solution  add  the  Pyrophosphate  of  Sodinai  and  stir  constantly 
until  it  is  dissolved.  Evaporate  the  solution,  at  a  temperature  not  ezeeeding  00^ 
C.  (140^  F.),  to  the  oonsistenee  of  thick  syrup,  and  spread  it  on  [dates  of  glaas,  so 
that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the  product  in  weU- 
stopped  bottles,  in  a  dark  place."  Ui  S» 

The  process  now  officinid  differs  veiy  materially  fi^m  that  of  the  U.  S.  Phanns- 
copcsia,  1870.  In  the  latter,  phosphate  of  sodium  was  converted  into  the  pyropho^ 
phate  by  moderately  igniting  it ;  tlHS  was  dissolved  in  water,  and  the  solution  mixed 
with  a  diluted  solution  of  tersulphate  of  iron,  when  ferric  pyrophosphate  was  precip- 
itated ;  this  was  washed  with  cold  water  and  dissolved  in  a  solution  of  citrate  it 
ammonium.  The  process  was  completed  by  evaporating  the  solution  sufficiently, 
and  then  spreading  it  out  to  dir  on  ghss  or  porcehun,  so  tbat  the  salt  was  obtained 
in  scales.f  This  formula  was  based  upon  a  method,  proposed  by  M.  B.  Robiquet 
to  the  Academy  of  Medicine  at  Paris,  in  Feb.  1857,  of  preparing  pyrophoBphate  of 
iron  for  use,  by  dissolving  a  gelatinous  precipitate  of  the  salt  in  a  sohitton  of  dtrats 
of  ammonium,  and  forming  a  syrup  with  the  solution. 

The  view  which  obtained  when  this  process  was  first  made  officinal  was,  that  a 
double  salt  was  formed,  consisting  of  ferric  pyrophosphate  and  ammonium  eitnte, 
which  might  be  called  ammonio-ferric  dtro-ortho  phosphate.  According  to  R.  Bother 
(A, «/.  P.y  1876,  p.  174),  there  was  an  excess  of  ferric  citrate  in  the  pyrophosphate 
of  iron  of  the  U.  8.  P.  1870,  and  it  was  believed  to  be  a  complex  mixture  of  the 
colloid  salts,  ammonio-ferric  pyrophosphate,  ammonio-ferric  citrate,  and  free  feirio 
citrate,  as  shown  in  the  reaction  2(¥e^3FjO^)  +  e(1^E^\Cfifi^  =  Fe^3P,0-. 
3(NH,)^P,0y  +  2(FeC,H.O^(NHj,CeH,O0  +  2(FeC,H,O0.  By  mixing  two  mol- 
ecules of  ferric  citrate  anof  one  of  ammonmm  pyrophosphate  a  compound  analogous 
to  the  officinal  preparation  was  obtained,  containing  the  same  proportion  of  ammonio- 
ferric  pyrophosphate,  but  mixed  with  twice  as  much  ammonio-ferric  dtrate  and  free 
ferric  citrate.  Bother's  views  have  been  adopted  by  the  Committee  of  Bevision, 
as  well  as  the  salt  which  he  recommended,  in  which  ammonia  was  replaced  by  soda, 
because  of  the  greater  stability  of  the  latter.  Pyrophosphate  of  Iron,  U.  8.  P. 
1880,  consists  probably  of  sodio-ferrio  pyrophosphate,  sodio-ferrio  citrate,  and  £rea 
ferric  citrate. 

The  sodio-ferrie  pyrophosphate,  dried  at  100^  C,  is  considered  by  FIUdd^Ker 
(Pharm,  Chem.,  2d  ed.,  p.  607,  1888)  to  have  the  foHowing  composition:  Fe. 
CP.O,).+3Na.P,0,+14H,0. 

a  half  grains  of  phosphate  of  lime,  with  smaller  quantities  of  the  alkaline  photphatesi  aH  In  per- 
fect solution."  The  objection  to  such  preparations  as  this  is  not  that  each  of  the  ingredients  may 
not  be  usefttl,  but  that  they  are  so  numerous  that  a  morbid  state  of  system  must  be  eztrraoely  rare 
in  which  they  can  all  be  indieated,  and  every  medicine  is  mo-e  or  less  noxious  if  given  when  it  ia 
not  needed.  The  probability  is  that  the  therapeutic  value  of  the  preparation  depends  mainly  oo 
its  ferruginous  ingredient,  and  that,  as  a  general  rule,  its  therapeutic  effeote  may  be  eqnally  well 
if  not  better  obtalped  from  a  simple  syrup  of  phosphate  of  iron. 

Simple  Syrup  of  Phoaphate  of  iron.  Subsequently,  Mr.  Wiegand  gave  a  formula  for  a  stmpfo 
syrup  of  phosphate  of  iron,  made  by  dissolving  the  recently  precipitated  salt  in  hydrochloric  aeid, 
and  adding  toe  requisite  Quantity  of  sugar.  By  a  misprint  the  phosphate  of  sodinm  taken  is 
double  what  it  should  be.  The  same  writer  has  proposed  to  make  a  syrup  of  the  phosphates  of  iroe 
and  calcium,  by  dissolving  in  the  above  a  definite  quantity  of  recently  precipitated  phoephate  of 
calcium,  made  by  double  decomposition  between  solutions  of  chloride  of  calcium  and  phosphate  oi 
sodium.    See  his  formulas  in  i4.  /.  P.,  1855  (p.  104). 

*  C.  N.  Lake  asserts  that  a  better  salt  ma^  lie  mslde  by  diminishing  the  proportioii  of  pyroplMt- 
phate  of  sodium  to  eight  parts.  {Proe.  N,  i.  State  Pharm,  Anoe.,  1886,  p.  170.)  • 

t  For  these  processes  in  detail  and  Sonbeiran's  Syrup  of  Pyrophotpkate  of  /ron,  see  U.  S.  D^ 
15(h  edition,  page  682. 
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Pnq^crtias.  "  Thin,  apple-green,  tnuMpaieat  aoaleS)  permmeiit  in  diy  dr  when 
exdaded  firom  light,  bat  turning  dark  on  ezpoeore  to  light,  odorlen,  having  an 
aoidaloaa,  alightly  saline  taste,  and  a  alightlj  acid  reaction.  Freely  and  completelj 
Mdnble  in  water,  but  insolable  in  alcohol.  The  aqneons  solution  of  the  salt  is 
rendered  blue  by  test-solution  of  ferrooyanide  of  potassium,  but  does  not  yield  a 
blue  preoipttate  with  this  reagent,  unless  it  has  been  aoiduUted  with  hydrochloric 
acid.  When  heated  with  solution  of  potassa  in  excess,  a  brown-red  precipitate  is 
thrown  down,  and  the  filtrate,  afler  being  supersatunted  with  acetic  add,  yields  a 
white  precipitate  with  test-solution  of  nitrate  of  siWer  Aiifference  from  phoephate). 
100  parts  of  the  salt  represent  about  11*5  parts  of  metiulio  iron."  U.S. 

Medical  Piroporties.  It  is  a  very  good  chalybeate,  mild  yet  efficient  in  its  action 
on  the  system,  without  disagreeable  taste,  and,  from  its  solubility,  readily  adminis- 
tered in  any  form  that  may  be  desirable,  whether  that  of  pill,  simple  solution  in 
water,*  or  OTmp.  The  dose  is  from  two  to  five  grains  (0-13--0'33  Om.).  A  syrup 
may  be  reaciily  prepared  by  dissolying  it  in  water,  and  adding  simple  syrup. 

FERRI  SULPHAS.  U.S.,  Br.    Sulphate  of  Ir<m.    IFerraua  Sulphate.'} 

Fe  SOi*  7Hs  O  ;  277«9.  (FfiB'BI  stL'PHXs.)  FeO,  SOb.  7H0 ;  138*96. 

Qtmb  Vitriol;  Fermm  SulAirieiim  Pimmiy  P.O.;  SalfM  Ferrotns,  Fwmim  Vitriolatam  Pnniiiiy 
Yitriolam  Martis  Puram;  Ferroas  Sulphate;  Sulfate  (Protoanliate)  de  Fer,  Sulfate  ferrenz,  Fr,; 
BehwefelsanreB  EuenozTdnl,  O. 

"  Take  of  Iron  Vfmfawr  otmoev  [ayoirdupois] ;  Sulphuric  Ki!\^  four  fluidouncea 
[Imperial  measure]  ;  Distilled  Water  one  pint  and  a  half  [Imp  meas.].  Pour  the 
Water  on  the  Iron  placed  in  a  porcelain  ciish,  add  the  Sulphuric  Acid,  and,  when 
the  disengagement  of  gas  has  nearly  ceased,  boil  for  ten  minutes.  Filter  now  through 
paper,  and,  after  the  lapse  of  twenty-four  hours,  separate  the  crystals  which  have 
been  deposited  from  the  solution.  Let  these  be  dried  on  filteriDg  paper  placed  on 
porous  bricks,  and  preserved  in  a  stoppered  bottle."  Br. 

The  object  of  this  process  is  to  make  a  pure  sulphate  of  iron  by  direct  combina- 
tion. Sniphurio  acid,  in  a  concentrated  state,  acts  but  imperfectly  on  iron ;  but 
when  diluted,  a  yigorons  action  takes  place,  the  oxygen  of  the  water  converts  the 
metal  into  an  oxide,  with  which  the  sulphuric  acid  unites,  and  hydrogen  is  evolved. 
The  theoretical  quantities  for  mutual  reaction  are  56  of  iron  to  98  of  acid.  This 
proportion  is  one  part  of  iron  to  one  and  three-quarters  of  acid.  The  British  Council 
uses  an  excess  of  acid,  the  weight  of  acid  taken  being  7*38  avoirdupois  ounces,  in- 
stead of  7.  An  excess  of  iron,  however,  is  desirable,  as  it  tends  to  secure  the 
production  of  a  perfect  ferrous  sulphate.  A  process  for  this  salt  was  ^ven  in  the 
IT.  S.  P.  1870,  which  was  based  upon  the  method  of  Bonsdorff.  This  chemist  found 
that,  when  a  perfect  sulphate  of  iron  was  formed  in  solution  by  heating  dilute  sul- 
phuric acid  with  an  excess  of  iron,  it  might  be  ciystallised  free  from  sesquioxide, 
provided  a  little  excess  of  sulphuric  acid  were  added  to  the  liquid  before  filtration, 
m  order  to  prevent  the  formation  of  any  sesquioxide  during  the  process ;  at  the 
same  time  avoiding,  as  much  as  possible,  the  contact  of  the  air.  Hence  the  direc- 
tions in  the  former  U.  S.  formula  to  acidulate  with  sulphuric  acid,  to  cause  the  fbnnel 
to  touch  the  bottom  of  the  receiving  vessel,  which  avoids  the  dropping  of  the  liquid 
through  the  air,  and  to  cover  the  vessel  oontaining  the  concentrated  liquid,  when  it 
is  set  aside  to  ciystallise. 

Properties.  Sulphate  of  iron  is  in  the  form  of  ^'  large,  pde,  bluish  green,  mono- 
elinio  prisms,  effioreseent  and  absoibing  oxygen  on  exposure  to  air,  without  odor, 
having  a  saline,  styptic  taste,  and  an  acid  reaction.  Soluble  in  1*8  parts  of  water 
at  lb""  0.  (59""  F.),  and  in  0*3  part  of  boiling  water ;  insoluble  in  alcohol.  When 
ouicidy  heated,  the  erystab  fuse.  When  slowly  heated  to  US'"  0.  (239^  F.),  they 
mU  to  powder  and  lose  38*86  per  cent,  of  their  weight  (water  of  crystallization). 
^  42*1  grains  dissolved  in  water  acidulated  with  sulphuric  aofd  continue  to  give  a 
blue  precipitate  with  ferricyanide  of  potassium  until  about  500  grain-measures  of 
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throogh  the  filter  to  make  one  fluidoanoe.  {Drug.  Oirc^  1886,  p.  99.) 
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the  volumetric  soluHon  of  bichromate  of  potassium  have  oeen  added.'^  Br.  The 
aqueous  solution  of  the  salt  affords  a  blue  precipitate  with  test-solution  of  ferri- 
cyanide  of  potassium,  and  a  white  precipitate,  insoluble  in  hydrochloric  add,  with 
test-solutioD  of  chloride  of  barium.  When  acidulated  with  sulphuric  acid,  the  so- 
lution should  yield  no  colored  precipitate  (copper),  and  not  more  than  a  faint  white 
turbidity  with  hydrosulphurio  acid  (limit  of  ferric  salt).  If  4-167  6m.  of  Sulphate 
of  Iron  are  dissolved  in  water  acidified  with  diluted  sulphuric  acid,  and  the  solution 
treated  with  volumetric  solution  of  bichromate  of  potassium,  until  a  drop  no  longo" 
gives  a  blue  color  with  test-solution  of  ferricyanide  of  potassium,  the  required  number 
of  C.c.  of  the  volumetric  solution  multiplied  by  ttoo  (2),  equals  the  percentile  of 
unoxidized  ferrous  sulphate  in  crystals."  UiS.  As  prepared  by  Bonsdorff's  method, 
ferrous  sulphate  is  blue  verging  to  green.  When  it  becomes  more  green  than  blue, 
or  entirely  green,  an  indication  is  afforded  that  it  contains  some  sesquioxide.  By 
exposure  to  the  air  the  crystals  absorb  oxygen,  and  become  first  green,  and  ultimately 
covered  with  a  yellow  efflorescence  of  subsulphate,  insoluble  in  water.  Sometimes 
the  crystals  are  quite  permanent  when  made  by  Bonsdorff's  method,  owing  to  the 
slight  excess  of  acid  which  they  contain.  The  aqueous  solution  is  bluish  green ; 
but  by  standing  it  attracts  oxygen,  and  becomes  first  green  and  then  reddish,  de- 
positing, in  the  mean  time,  a  portion  of  sesquisulphate,  having  the  composition 
Fe,(SO,),  +  Fe,0,  +  8H,0.  (Wittstein,  Chem.  Gaz.,  May  15,  1849 ;  from  jBucA- 
ner's  RepertJ)  At  a  red  heat  it  loses  its  acid,  and  is  converted  into  the  anhydrous 
sesquioxide  of  iron  called  colcothar.  It  is  incompatible  with  the  alkalies  and  their 
carbonates,  soaps,  lime-water,  the  chlorides  of  calcium  and  barium,  the  borate  and 
phosphate  of  sodium,  nitrate  of  silver,  and  the  acetate  and  subaoetate  of  lead.  It 
is  decomposed  also  by  astrinycent  vegetable  infusions,  the  tannic  and  gallio  acids  of 
which  form,  if  any  sesquioxide  be  present,  a  black  compound  of  the  nature  of  ink. 
The  extent  to  which  this  change  lessens  the  activity  of  the  salt  is  not  well  ascer- 
tained. Sulphate  of  iron,  as  kept  in  the  shops,  is  often  the  impure  commercial 
sulphate,  which  is  not  fit  for  medicinal  use.*  The  perfectly  pure  salt  is  precipitated 
white  by  ferrocyanide  of  potassium ;  but  that  of  ordinary  purity  gives  a  greaiish 
precipitate,  more  or  less  deep,  with  this  test,  owing  to  the  presence  of  some  sesqui- 
oxide of  iron.  Copper  may  be  detected  by  immersing  in  the  solution  a  bright  piece 
of  iron,  on  which  a  cupreous  film  will  be  deposited.  Both  copper  and  line  may  be 
discovered  by  sesquioxidizing  the  iron  by  boiling  the  solution  of  the  salt  with  nitric 
acid,  and  then  precipitating  the  iron  by  an  excess  of  ammonia.  If  the  filtered  solu- 
tion is  blue,  copper  is  present ;  and  if  it  contains  zinc,  this  will  be  separated  in  flakes 
of  white  oxide,  on  expelling  the  excess  of  ammonia  by  ebullition. 

It  is  often  desirable  to  protect  the  sulphate  of  iron  against  the  oxidation  to  whidi 
it  is  liable  on  exposure.  Sugar  acts  as  a  preservative  in  the  case  of  this  salt,  as  in 
that  of  protiodide  of  iron.  It  may  be  added  to  the  solution,  or  incorporated  with  the 
sulphate  in  substance.  M.  £.  Latour  has  given  a  formula  for  crystallizing  the  salt 
with  sugar.  Mr.  Geo.  Welbom  has  found  a  small  lump  of  camphor,  wrapped  in 
tissue  paper,  and  placed  in  the  bottle  with  the  sulphate,  to  prevent  its  oxidation. 
(jP.Ji  2V.,  May,  1868,  p.  537.)  M.  Pavesi,  of  Mortara,  effects  the  same  object  by 
incorporating  it  with  an  equal  weight  of  gum  arable,  by  evaporating  a  joint  solution 
of  the  two  substances  with  a  gentle  heat.  (Joum,  de  Pharm,y  4e  s6r.,  iiL  49.) 

Kedioal  Properties  and  Vses.    Sulphate  of  iron  is  a  very  astringent  chalybeate. 

*  ChvufMreial  Sulphate  of  Iron.  Copperat.  This  wm  formerly  officinal  in  the  London  Phnran- 
oopoeiay  in  which  it  was  emplojed  for  preparing  the  pure  auiphate.  Itia  mannfactared  on  a  large 
scale  for  the  purposes  of  the  arts,  from  toe  native  sulphiUo  of  iron,  or  iron  pjritea,  by  roasting, 
oxidation  by  exposure  to  air  and  moisture,  and  lixiviation.  The  oonstitnents  of  the  minera]  be- 
come sulphuric  add  and  ferrous  oxide,  which,  by  their  union,  form  the  salt.  Sulphate  of  iron  is 
also  obtained  in  many  chemical  processes  as  u  collateral  product,  as  in  the  manuraoture  of  alnm, 
in  the  precipitation  of  oepper  from  solutions  of  sulphate  of  copper  by  scrape  of  iron,  ete. 

Commercial  sulphate  of  iron  is  far  from  being  pure.  Besiaee  containing  some  sesquioxide  of 
iron,  it  is  generally  contaminated  with  metallic  and  earthy  salts ;  such  as  those  of  oopper,  tiato, 
alumina,  and  magnesia.  Two  principal  kinds  occur  in  the  market;  one  in  large  grass-green  erys- 
tals,  the  surface  of  which  is  studded  with  ochreous  spots;  the  other,  of  a  bluish  green  color,  and 
ordinarily  mixed  with  the  powder  of  the  efflorraced  salt.  The  commercial  sulphate  should  never 
be  dispensed  by  the  pharmacist  nntil  it  has  undergone  purification  by  reorystalliiation  fron  a 
slightly  acid  solution. 
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In  overdoses  it  produces  nausea,  yomiting,  griping,  and  purging,  and  other  evidences 
of  gastro-enterio  irritation  or  inflammation.  Its  astringenoj  fits  it  especially  for 
use  when  anaemia  is  conjoined  with  marked  relaxation,  or  a  tendency  to  im- 
moderate discharges;  such  as  passive  hemorrhages,  colliquative  sweats,  diabetes, 
chronic  mucous  catarrh,  leucorrhoea,  gleet,  etc  Externally,  the  solution  is  used  in 
chronic  ophthalmia,  leuoorrhoaa,  and  gleet,  made  of  various  strengths,  from  one  or 
two  to  eight  or  ten  grains  of  the  salt  to  the  flnidounce  of  water.  M.  Yelpeau  has 
found  it  an  excellent  remedy  in  erysipelas,  applied  topically  in  the  form  of  solulaon 
or  ointment  In  forty  cases  in  which  it  was  tried,  it  cut  short  the  disease  in  iVom 
24  to  48  hours.  The  solution  was  made  of  three  and  a  half  drachms  of  the  salt  to 
a  pint  of  water,  and  applied  by  compresses,  kept  constantly  wet  In  a  few  cases 
convenience  required  the  application  of  the  ointment,  made  of  eight  parts  of  the 
salt  to  thirty  of  lard.  An  ointment,  made  of  one  or  two  parts  of  the  sulphate  to 
sixty  of  lard,  was  found  by  M.  Devergie  to  be  particularly  efficacious  in  certain  skin 
diseases,  especially  in  the  difierent  forms  of  eczema.  In  scalv  affections  it  had  no 
effect  The  dose  is  one  or  two  grains  (0*065--0'13  Om.),  in  the  form  of  pill,  which 
should  be  made  from  the  dry  sulphate.  (See  Ferri  SulphoM  Exnccata.) 

The  sulphate  of  iron,  usually  m  the  form  of  the  impure  salt  or  commercial  cop- 
peras, is  a  powerful  disinfectant,  although,  according  to  experiments,  its  germicidal 
power  is  very  feeble.  When  thrown  into  a  mass  of  decomposing  organic  matter,  a 
portion  of  it  is  at  once  precipitated  as  a  sulphide  or  as  an  oxide  by  the  sulphuretted 
hydrogen  and  ammonia  present.  It  is  asserted  that  ferric  sulphate  is  capable  of 
uniting  with  organic  substances  to  form  definite  stable  compounds,  and  that  animal 
substances  lept  in  a  3  per  cent,  solution  of  neutral  ferric  sulphate  for  a  length  of  time 
and  afterwards  removed  from  it  mummify  without  decomposition.  (JVeto  RemedicBf 
Dec.  1883,  685.) 

Off.  Priep,  Ferri  Sulphas  Exsiccatus;  Ferri  Sulphas  Prsscipitatus ;  Ferri  Car- 
bonaa  Saccharatus ;  Liquor  Ferri  Subsulphatis ;  Liquor  Ferri  Tersulphatis ;  Mistura 
Ferri  Gomposita;  Pilula  Aloes  et  Ferri;  Massa  Ferri  Carbonatis;  Pilulse  Ferri 
Compositss. 

Off,  Prep.  Br.  Ferri  Sulphas  Exsiccata ;  Pilula  Aloes  et  FerrL 

FERRI  SULPHAS  EXSICCATUS.  U.S.    Dried  Sulphate  of  Ircm. 

[Dried  Ferroua  SviphaieJ] 

Fe  804#  Ht  O  ;  169*0.    (WtaJBl  St)L'PHXs  fo-«|0-CA'TQs.)  FeO,  SOi.  HO;  84*96. 

7«rri  Solphas  Xuleoatat  Br.;  Femmi  Sulfnricnm  Sieoum,  P.O.;  Balfftte  de  Fer  itniohi, 
JV./  BntwUtBertes  Sehwefelsaares  Eiienoxydal,  O. 

"  Sulphate  of  Iron,  in  coarse  powder,  a  convenient  qttanti^.  Expose  the  Sulphate 
of  Iron,  in  an  unglazed  earthen  vessel,  to  a  moderate  heat,  occasionally  stirring, 
until  it  has  effloresced.  Then  increase  the  heat  to  149^  C.  (300°  F.),  and  main- 
tain it  at  that  temperature  until  the  salt  ceases  to  lose  weight.  Lastly,  reduce  the 
residue  to  fine  powder,  and  keep  it  in  well-stopped  bottles.    V.  S. 

'*  Take  of  Sulphate  of  Jiou/our  ounces.  Expose  it  in  a  porcelain  or  iron  dish  to 
a  temperature  of  212°  F.  (100°  C.)  until  aqueous  vapor  ceases  to  be  given  off. 
Reduce  the  residue,  which  should  weigh  rather  less  than  two  and  a  half  ouncef 
[avoird.],  to  a  fine  powder,  and  preserve  it  in  a  stoppered  bottle."  Br. 

Propertiei.  '^  A  grayish  white  powder,  soluble  in  water  with  the  exception  of 
a  small  residue,  and  answering  to  the  reactions  and  tests  of  sulphate  of  iron.  (See 
Ferri  Suiphoi.')  100  parts  of  crystallized  sulphate  of  iron  vield  about  61  per  cent, 
of  the  dried  salt."  U.  S.  **  Ten  grains  dissolved  in  distilled  water  acidulated  with 
sulphuric  acid  continue  to  give  a  blue  precipitate  with  ferricyanide  of  potassium 
until  at  least  191  grain-measures  of  the  volumetric  toltUion  of  bichromate  of  potoi-^ 
num  have  been  added,  corresponding  to  at  least  97 i  per  cent  of  pure  dried  sul- 
phate of  iron."  Br. 

In  these  processes  six  mols.  out  of  seven  of  the  water  of  crys^lisation  of  the  salt 
are  driven  off.  The  heat  should  not  exceed  149°  C.  (300°  F.),  otherwise  the  salt 
itself  would  suffer  decomposition.  Dried  sulphate  of  iron  is  used  for  making  pills. 
the  crystallised  sulphate  not  being  adapted  to  that  purpose.    In  prescribing  the 
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dried  sulphate  it  is  neoessaiy  to  recollect  that  three  graina  are  equivaleiit  to  five  at 

the  crystallized  salt. 

Off,  Prep,  Piluiad  Aloes  et  FerrL 

FERRI  SULPHAS  PRiECIPITATUS.  U.S.    PredpUaied  Su^>haie 

of  Iron.    IPrecipUaied  Ferroua  Sulphate'] 

Fe  S04*  7Hs  O  ;  277«9,  FeQ,  BQi.  7H0 ;  ias*9d. 

7«rxi  Salphaf  Gvamulsta,  JBr./  Qnnulated  Sulphate  of  Iroiu 

*'  Sulphate  of  Iron,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Disdlled  Water, 
one  hundred  amd  seventy  parts  [or  twentj-six  fluidouooes] ;  Sulphuric  Acid,  /our 
parts  [or  two  and  a  half  flaidrachms] ;  Alcohol,  a  sufficient  quantity.  Dissolve 
Uie  Sulphate  of  Iron  in  the  Distilled  Water,  previously  mixed  with  the  Sulphuric 
Aicid,  and  filter  the  solution.  Allow  the  filtrate  to  become  cold,  pour  it  graaually, 
with  constant  stirring,  into  an  equal  volume  of  Alcohol  [or  two  pints],  and  set  the 
mixture  aside  for  one  day  in  a  well-covered  vessel.  Drain  the  orystaHine  powder, 
which  has  settled  in  a  funnel,  wash  it  with  Alcohol,  until  the  washings  oease  to 
redden  blue  litmus  paper,  fold  it  in  a  piece  of  muslin  and  press  it  gently.  Finally, 
spread  the  powder  on  bibulous  paper  and  dry  it  quickly  in  the  sunlight,  or  in  a  diy- 
room,  at  the  ordinary  temperature,  and  keep  it  in  well-stopped  bottles."  U.  S, 

<*  Take  of  Iron  Wire /our  ounces  [avoirdupois]  ;  Sulphuric  Aaii /our  Jluidounces 
[Imperial  measure] ;  Distilled  Water  one  pint  and  a  half  [Imp.  meas.] ;  Rectified 
Spirit  eiffJu  Jluidounces  [Imp.  meas.].  Pour  the  Water  on  the  Iron  placed  in  a 
porcelain  capsule,  add  the  Sulphuric  Add,  and,  when  the  disengagement  of  gas 
has  nearly  ceased,  boil  for  ten  minutes,  and  then  filter  the  solution  into  a  jar  con^ 
taining  the  Spirit,  stirring  the  mixture  so  that  the  salt  shall  separate  in  minute 
granular  crystals.  Let  these,  deprived  by  decantation  of  adhering  liquid,  be  trans- 
ferred on  filtering  paper  to  porous  tiles,  and  dried  by  exposure  to  the  atmo^here. 
They  should  be  preserved  in  a  stoppered  bottle."  Br, 

This  preparation  is  officinal  for  the  first  time.  The  product  is  identical  with  the 
granulated  sulphate  of  iron  of  the  British  Pharmacopoeia.  The  process  of  the  XT.  S. 
Pharmacopoeia  has  the  advantage  of  being  more  manageable  and  convenient,  sul- 
phate of  iron  being  used  directly  instead  of  being  made  by  the  aetios  of  inilphnric 
acid  on  the  metal.  The  directions  ^ven  in  the  first  part  of  the  British  prooess  are 
precisely  the  same  as  those  laid  down  by  the  British  Council  for  making  Sulphate 
of  Iron ;  but  the  hot  solution  of  the  iron  in  the  sulphuric  acid,  instead  of  being 
allowed  to  filter  into  an  empty  vessel,  is  made  to  drop  into  a  portioii  of  reotified 
spirit,  the  mixture  being  stirred  while  it  cools.  The  acid  directed  is  in  ezceas ;  and 
the  filtrate  is  consequently  an  acid  solution  of  ferrous  sulphate  mixed  with  spirit 
The  stirring  as  the  mixture  cools,  finely  granulates  the  salt,  which  separates  per- 
fectly pure ;  the  spirit  holding  in  solution  any  tersulphate  of  iron  which  may  Iuitb 
been  formed,  and  the  excess  of  acid  dissolving  any  f^  sesquioxide.  This  process, 
in  its  main  features,  is  that  of  M.  Berthemot.  (See  8th  ed.  U.  S.  D.) 

Properties.  Precipitated  sulphate  of  iron  is  a  "  very  pale  bluish  green,  crystal- 
line powder,  efflorescent  in  dry  air,  but,  when  in  contact  with  moisture,  becoming 
gradually  oxidized,  without  odor,  having  a  saline  and  styptic  taste,  and  an  acid  re- 
action. Soluble  in  1-8  parts  of  water  at  15*^  C.  (59**  F.)  and  in  03  part  of  boifii^ 
water ;  insoluble  in  alcohol.  It  should  respond  to  the  same  reactions  and  tests  as 
Sulphate  of  Iron."  (See  Perri  Sulphas,)  Banskhauser,  Saber,  and  others  have 
stated  that  ferrous  sulphate  precipitated  by  alcohol  did  not  idways  contain  7  mole- 
cules of  water,  and  it  could  not  be  relied  upon  for  making  Tolnmetrio  solutiooa  be- 
cause of  this  lack  of  uniformity  in  composition.  Garo  (Annalen^  olxv.  29)  and 
Schlickum  (Pharm,  Zeitun^,  No.  49),  on  the  other  hand,  maintain  that  precipi- 
tated ferrous  sulphate  is  constant  in  composition,  and  Schlickum  proved  that  if  the 
precipitation  took  place  in  the  cold  it  idways  contained  7  molecules  of  water,  but 
hoUing  with  strong  alcohol  diminbhed  the  proportion  of  water  of  erysullisation. 
"  If  4*167  Gm.  of  precipitated  sulphate  of  iron  are  dissolved  in  water  addified  with 
diluted  sulphuric  acid,  and  the  solution  treated  with  volumetric  solution  of  bichro- 
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mate  of  potassium,  until  a  drop  no  longer  giyes  a  blue  color  with  test-solution  of 
ferrioyanide  of  potassium,  the  required  number  of  Co.  of  the  Tolumetrio  solution, 
multiplied  by  iwo  (2),  equak  the  percentage  of  unoxidiied  ferrous  sulphate  in  oryB- 
tals."  U,  S.  "  41*7  grains  dissolved  in  disdlled  water  acidulated  with  sulphuric  add 
continue  to  give  a  blue  precipitate  with  ferrioyanide  of  potassium  until  500  grain* 
measures  of  the  volumetnc  totuHon  oflichrcmcUe  ofpotauium  have  been  added.  *  Br, 
When  oareftilly  dried  it  undergoes  no  change  by  kecfMng.  It  appears  to  have  been 
intxoduced  into  the  catalogue  of  the  Dublin  rharmaoopcBia  of  1860,  as  the  bef»t 
form  of  the  sulphate  for  eonveision  into  the  officinal  dried  salt ;  and  its  peculiar  state 
of  aggregation  would  seem  to  fit  it  for  that  purpose ;  yet  this  intention,  if  it  existed, 
seems  to  have  been  overlooked  in  the  revision  of  the  British  Pharmacopoeia,  in 
which  the  granulated  salt  is  not  directed  in  the  fcMinula  for  the  dried  sulphate.  The 
reason  for  its  retention  wss  probably  that  it  is  less  liable  to  oxidation  on  exposure 
than  the  sulphate  in  its  ordbary  form,  and  experience  has  shown  that  it  is  admira- 
bly adapted  for  dispensing. 

Off,  Prep,  Br.   Syrupua  Ferri  Phosphatas. 

FERRI  VALERIANA8.  U.S.    Valmamte  qf  Jrm.    [Ferric 

Valeria/ruUe,'} 

Fei  (Cft  H9  Os)«;  717*8«  Fei  0».  SCu  Ht  0$-,  858*9. 

^  Valerianate  of  Iron  should  be  preserved  in  small,  well-stopped  vials,  in  a  cool 
and  dark  place."   U.  & 

This  preparation,  which  was  officnnal  in  the  old  Dublin  Pharmacopoeia,  has  been 
introduced  into  the  new  United  States  Pharmacopoeia.  It  is  rareW  used,  because  of 
its  insolubility.  It  may  be  made  by  precipitating  a  diluted  solution  of  tersulphate 
of  iron  with  a  solution  of  sodium  valerianate,  collecting  and  washing  the  precipitate. 

Properties.  It  is  offioinalty  described  as  "  a  dark  tile-red,  amorphous  powder, 
permanent  in  dry  air,  having  a  fabt  odor  of  valerianic  add,  and  a  mildly  styptic 
taste.  Insoluble  in  cold  wato*,  but  readily  soluble  in  alcohol.  Boiling  water  de- 
composes it,  setting  free  the  valerianic  acid^nd  leaving  ferric  hydrate.  When  slowly 
heated,  the  salt  parts  with  its  add  without  fusing,  but  when  rapidly  heated,  it  fuses^ 
and  gives  off  inflammable  vapors  havii^  the  odor  of  butyric  acid.  On  ignition,, 
ferric  oxide  remains.  Mineial  adds  decompose  the  Valerianate,  forming  the  respec- 
tive ferric  salts  and  liberating  valerianic  add."   U.  S. 

FERRUM.  U.S.,  Br.    Irtm. 

Fe;55*9.  (fSb'bCm.)  Fe;  S7*M. 

'^  Metallic  Iron,  in  the  form  of  fine,  bright,  and  non-elastic  wire."  Ui  S.  '^  An- 
nealed iron  wire  having  a  diameter  of  0*005  of  an  inch,  or  wrought  iron  nails ;  free- 
irom  oxide."  Br. 

Fer,  Fr.;  Eiaen,  O.;  Ferro,  It.;  Hierro^  Sp.;  Man,  IV. 

In  the  U.  8.  Pharmacopoeia,  this  metal  is  employed  in  different  preparations,  in 
the  form  of  wire ;  it  was  officinal  in  1850  as  Ferri  Eamenta,  Iron  Filings. 

Iron  is  the  most  abundant  and  useful  of  the  metals,  and  so  interwoven  with  the 
wants  of  mankind  that  the  extent  of  its  consumption  by  a  nation  may  be  taken  as 
an  index  of  progress  in  civilisation.  It  is  universally  diffused  in  nature,  not  only 
in  the  mineral  but  also  in  the  v^etable  and  animal  kingdoms.  There  are  very  few 
minerals  in  which  traces  of  it  are  not  to  be  found,  and  it  is  an  essential  constitnent 
in  many  parts  of  animals,  but  particularly  in  the  blood.  It  is  one  of  the  few  metals 
which  are  not  deleterious  to  the  animal  economy. 

Iron  occurs,  1,  native  (almost  exclusively,  however,  of  meteoric  origin) ;  2,  sul- 
phuretted in  the  minerals,  pyrites  (simj^e  ferric  sulphide),  pyrrotine  or  magnetic 
gyrites,  and  arsenopyrite  or  mispickd  (a  sulph*arsenide  of  iron)  ;  3,  oxidised,  em- 
radng  the  magnetic,  specular,  red,  brown,  and  argillaceous  oxides  of  iron,  together 
with  chromite  (mi^i^  oxides  of  iron,  chromium,  and  magnedum),  and  finmklinite 
(mixed  oxides  of  iron,  manganese,  and  sine) ;  4,  in  saline  combination,  forming  car- 
bonatej  sulphate,  phosphate,  and  aneniate  of  iron.  Those  minerals  of  iron  which 
46 
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admit  of  being  worked  to  advantage  are  called  iron  ores.  Theae  inclade  ihe  different 
native  oxides,  and  the  carbonate  (spathic  iron).  The  best  iron  is  obtained  from 
varieties  of  the  native  oxide,  usuallj  called  magnetic  iron  ore  and  specular  iron  ore. 
These  oocnr  abundantly  in  Sweden,  and  furnish  the  superior  iron  of  that  oountiy. 
The  upper  peninsula  of  Michigan  now  yields  similar  ores.  As  a  general  rale,  those 
ores  yield  the  best  iron  which  occur  in  primitive  formations. 

IkctToustion.  The  mode  of  extracting  iron  from  its  ores  varies  somewhat  with  the 
nature  of  the  ore ;  but  the  general  principles  of  the  operation  are  the  same  for  all 
The  ore,  previously  broken  into  small  pieces  and  roasted,  is  exposed  to  the  action  of 
an  intense  heat,  urged  by  an  air-blast,  in  contact  with  carbonaoeous  matter,  soeh  as 
charcoal,  ooke,  or  anthracite,  and  in  connection  with  some  flux,  capable  of  ffmofi 
with  the  impurities  of  the  ore.  The  flux  varies  with  the  nature  of  the  ore,  and  is 
generally  limestone.  Fluorspar  is  occasionally  used,  but  is  not  oflen  found  in  saffi- 
ciently  large  deposits  to  be  available.  The  flux,  whatever  it  may  be,  enters  into 
fusion  with  the  impurities,  and  forms  what  is  called  the  slaer,  which  is  a  fusible  lifi- 
cate  of  lime  chiefly  \  while  the  carbonaceous  matter,  acting  on  the  oxide  of  iron, 
reduces  it  to  the  metallic  state. 

The  reduced  metal,  from  its  density,  occupies  the  lower  part  of  the  furnace,  and  is 
protected  from  the  action  of  the  air  oy  the  melted  slag  which  floats  on  its  sur&oe. 
When  the  reduction  is  completed,  the  slag  is  allowed  to  run  out  by  a  hole  in  the  side 
of  the  furnace,  and  the  melted  metal  by  an  aperture  at  the  bottom,  the  latter  being 
received  into  long  triangular  moulds,  where  it  solidifies  in  masses,  known  in  com- 
merce by  the  name  oipig  or  cast  iron.  In  this  state  the  metal  is  brittle  and  far 
from  being  pure ;  as  it  contains  from  3  to  6  per  cent,  of  carbon,  with  silicon,  phos- 
phorus, sulphur,  and  manganese.  It  is  purified,  and  brought  to  the  state  of  moBe- 
ahU  irtyn,  by  being  fused  and  subjected,  while  stirred,  to  the  action  of  a  current  of 
air  OQ  its  surface.  By  these  means  the  carbon  is  nearly  burnt  out,  and  the  other 
impurities  are  oxidised  and  made  to  rise  to  the  surface  as  a  slag.  Instead  of  this 
process,  called  '*  refining,''  usage  in  this  country  and  England  substitutes  what  is 
termed  "  pig-boiling,"  that  is,  the  pig  iron  is  at  once  submitted  to  the  operation  of 
puddling  without  previous  refining.  The  *'  puddling"  process  consists  in  heating 
the  charge  of  pig  iron  on  the  hearth  of  a  reveiberatory  furnace  in  contact  with  ferric 
oxide  and  in  a  reducing  flame.  The  silicon  is  first  burnt  out,  and  then  the  carbon 
gradually  disappears ;  the  phosphorus  goes  into  the  "  tap  cinder"  as  phosphide  and 
phosphate ;  the  sulphur  also  in  part  does  so  as  sulphur  dioxide  and  in  part  remains 
in  the  cinder  as  ferrous  sulphide.  As  the  metal  approaches  to  purity,  it  becomes 
tough  and  less  liquid,  and  its  particles  agglutinate  so  as  to  form  semi-fiised  lumps, 
though  the  temperature  of  the  furnace  continues  the  same.  These  lumpe  are  then 
taken  out  of  the  furnace,  and  their  particles,  by  means  of  pcmderous  hammoa  aM>ved 
by  steam  or  water  power,  or  by  great  pressure,  are  forced  together  so  as  to  fonn  one 
tenacious  mass.  The  metal  is  finally  rolled  out  into  bars  of  a  convenient  siie,  whes 
it  constitutes  the  malleable  iron  of  commerce. 

The  third  form  of  commercial  iron,  known  as  "  steel,"  is  made  either  by  the^emea- 
tatian  process,  or  by  the  Bessemer  process.  In  the  former  case,  wrought  iron  is 
packed  with  charcoal  and  heated  until  combination  takes  place,  and  the  resulting 
steel  is  cast  into  ingots.  In  the  latter  case,  cast-iron  is  melted  in  large  vessels  called 
converters,  when  a  blast  of  air  is  blown  through  the  mass,  burning  out  the  requisite 
amount  of  carbon,  and  then,  after  addition  of  a  small  amount  of  spu^cjetsoi,  or 
of  manganiferous  cast-iron,  the  finished  product  is  run  into  moulds.  Steel  contains 
from  one-half  to  one  per  cent,  of  carbon. 

Iron  mines  occur  in  most  countries,  but  more  particularij  in  north^n  ones.  In 
Spain,  the  prindpal  mines  fbmish  spathic  iron  and  the  red  oxide.  The  chief  iron 
ores  of  France  are  the  spathic  iron,  and  the  specular,  brown,  and  argillaceous  oxides ; 
of  Germany,  the  spathic  iron  and  brown  oxide.  The  island  of  Eiba-is  celebrated 
for  its  rich  and  abundant  specular  iron  ore. 

In  the  United  States  iron  is  abundant  The  principal  ores  that  are  worked  are 
the  magnetic,  red,  and  brown  oxides.  The  magnetic  oxide  ia  found  in  laige  beds  m 
Essex  Co.,  N.  Y.,  on  the  borders  of  Lake  Champlain,  and  in  the  Lake  Superior  &- 
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trict ;  the  red  oxide  in  New  York,  New  Jereej^  PeoDSjlvaDia,  and  especiallj  in 
a  very  pare  state  in  Missouri,  at  Iron  Mountain  and  Pilot  Knob;  the  brown  oxide 
in  Eastern  Pennsylvania. 

Propertief.  Iron  is  a  hard,  malleable,  ductile,  and  tenacious  metal,  of  a  grayish 
white  color  and  fibrous  texture,  a  slightly  styptic  taste,  and  a  sensible  odor  when 
rubbed.  In  tenacity  it  yields  only  to  nickel  and  cobalt  {DeviUe.)  Its  sp.  gr.  is 
about  7*7  (7*8,  U.  /S.),  and  its  fusing  point  very  high.  It  possesses  the  magnetic  and 
welding  properties.  It  is  combustible,  and,  when  heated  to  whiteness,  bums  in  at- 
mospheric air,  and  with  brilliant  scintillations  in  oxygen  gas.  At  a  red  heat,  its 
surface  is  converted  into  black  oxide,  and  at  common  temperatures,  by  the  combined 
a<^ncy  of  air  and  moisture,  it  becomes  covered  with  a  reddish  matter,  called  rtM^, 
which  is  the  hydrated  sesquioxide.  It  combines  with  all  the  non-metallic  ele- 
ments, except  hydrogen  and  nitrogen,  and  with  most  of  the  metals.  It  forms  three 
compounds  with  oxygen,  a  monoxide  and  sesquioxide,  which,  by  their  union,  form 
the  native  magnetic  oxide,  and  a  trioxide,  which  forms  an  acid  called  ferric  acid. 
The  monoxide,  or  ferrous  oxide,  is  of  a  dark  blue  color,  attracted  by  the  magnet, 
and  spontaneously  combustible  in  the  air,  being  converted  into  sesquioxide.  It  is 
the  base  of  green  vitriol,  and  of  the  green  salts  of  iron  generally.  It  is  very  prone 
to  absorb  oxygen  ;  and  hence  the  salts  which  contain  it  are  soon  partially  converted, 
when  in  solution,  into  salts  of  the  sesquioxide.  Its  ibrmula  is  FeO,  consisting  of 
one  atom  of  iron,  Fe,  and  one  of  oxygen,  O,  making  its  mol.  wt.  56 -f- 16  =  72. 
The  Mesqviaxidej  or  ferric  oxide,  ia  readily  obtained  oy  dissolving  iron  in  hydro- 
chloric add,  precipitating  by  ammonia,  and  igniting  the  precipit)»te.  It  is  of  a  red 
color,  not  attracted  by  the  magnet,  and  forms  salts,  which  for  the  meet  part  have  a  red- 
dish color.  Its  formula  is  Fe,0„  consisting  of  two  atoms  of  iron,  Fe,  and  three  atoms 
of  oxygen,  0,  making  its  mol.  wt  112  -f-  48  ==  160.  An  alletropic  variety  of  the 
sesquioxide,  soluble  in  water,  and"  not  responding  to  the  ordinary  tests  of  iron,  has 
been  discovered  by  M.  Pean  de  Saint-Gilles.  The  ncUive  black  oxide^  the  magnetic 
oxide  of  mineralogists,  consists  of  one  molecule  of  FeO,  and  one  molecule  of  Fe,0,, 
making  its  mol.  wt.  72  -j-  160  =  232.  Under  the  naaiue  of  Feni  Oxidum  Mag- 
neticufn,  the  British  Pharmacopoeia  has  a  preparation  consisting  of  this  oxide  witli 
three  mols.  of  water.  Ferrie  acidf  discovered  by  Fr^my,  maj|(  h^  obtained,  in  uuion 
with  potassa,  by  passing  chlorine  through  a  very  concentrated,  solution  of  the  alkali, 
holding  the  Iiydrated  sesquioxide  in  suspension,  or  by  fusing,  iron  filings  with  nitre. 
This  aeid  consists  of  one  atom  of  iron  56,  and  three  of  o^gen  48  =  104.  Iron 
forms  a  number  of  important  salts. 

Iron  is  readily  detected,  even  in  minute  quantities,  by  bxioging  it  to  the  state  of 
sesquisalt  in  solution,  and  adding  ferrocyanide  of  potassium  or  tincture  of  galls ; 
the  former  of  which  will  strike  a  deep  blue,  the  latter  a  black  color.  Bringing  it 
to  the  state  of  sesquisalt  is  readily  effected  by  boiling  thft  solution  containing  it  with 
a  little  nitric  acid. 

(hnerai  TherapeiOic  Effectu  of  Iron.  The  preparations  of  iron  are  pre-eminently 
tonic,  and  peculiarly  well  fitted  to  improve  the  quality  of  the  blood,  when  impover- 
ished from  any  cause.  Hence  they  ate  useful  in  diseases  characterized  by  deoility, 
especially  when  the  consequence  of  inordinate  discharges^  The  diseases  in  which 
they  are  usually  employed  are  chronic  ansemia  or  chlorosis,  hysteria,  fluor  albus, 
scrofula,  rickets,  passive  hemorrhages,  dyspepsia  when  dependent  on  deficient  energy 
of  the  digestive  function,  and  neuralgia.  They  are  contraindicated  in  all  inflamma- 
tory diseases,  producing,  when  injudiciously  employed,  heat,  thirst,  headache,  diffi- 
culty of  breathing,  and  other  symptoms  of  an  excited  circulation.  In  order  to 
understand  their  effect  in  improving  the  blood,  it  must  be  borne  in  mind  that  this 
fluid  always  contains  iron,  as  an  essential  constituent  of  the  red  corpuscles.  The 
amount  in  ten  thousand  parts  of  blood,  according  to  different  authorities,  is  2*3 
parts  (Le  Ganu),  2*4  (Denis),  5*5  (Becquerel  and  Rodier),  8*7  (Poggiale\  mean 
4*7.  In  anaemia  the  blood  is  deficient  in  iron,  not  because  the  red  corpuscles  con- 
tain less  of  the  metal,  for  they,  individually  considered,  always  contain  the  normal 
quantity ;  but  because  there  are  fewer  of  them.  (Becquerel  and  Rodier.)  The 
question  here  arises,  which  are  the  preparations  of  iron  best  adapted  to  promote  the 
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fonnation  of  the  red  constitaent  of  the  Mood,  and  wbat  are  the  conditions  of  ^eir 
admiDistration  most  favorable  to  their  efficient  action?  According  to  M.  Boa- 
chardat,  the  preparations  most  easily  assimilated  are  metallic  iron  and  the  ferrou 
oxide ;  and,  when  the  latter  is  in  saline  combination,  it  shonld  be  united  either  with 
carbonic  acid,  or  with  some  organic  acid.  He  holds  that,  when  the  iron  is  com- 
bined with  a  mineral  acid,  such  as  the  sulphuric  or  phosphoric,  the  preparation  acti 
solely  as  an  astringent.  Quevenne  did  not  go  so  far  as  this,  but  believed  that  ths 
mineral  acid  salts  were  not  well  adapted  for  assimilation,  and  that  they  were  leu 
fk)  in  proportion  to  their  astringent  power. 

Quevenne  laid  it  down  as  a  rule,  that,  when  the  iron  preparations  are  given  with 
the  view  of  improving  the  blood,  they  should  be  taken  with  the  meals,  and  not  od 
an  empty  stomach.  Doses,  thus  given,  are  well  borne,  which  often  cause  uneasinen 
and  pain,  when  taken  fasting.  The  gastric  juice  of  the  empty  stomach  is  usually 
alkaline ;  and  Quevenne  proved  that  reduced  iron,  introduced,  through  a  fistulous 
opening,  into  the  stomach  of  fasting  dogs,  was  not  acted  on,  and  was  without  efiect 
in  exciting  the  secretion.  The  juice,  during  digestion,  is  acid,  and  has  been  shown 
by  the  experiments  of  Quevenne  to  be  in  a  favorable  state  for  dissolving  iron.  The 
ferruginous  preparations,  it  is  true,  were  found  to  be  unequally  soluble ;  for,  while 
iron  filings  were  freely  soluble,  the  subcarbonate  of  iron  was  but  slightly  attacked. 
It  was  observed  that  the  acidity  of  the  gastric  juice  was  but  little  diminished  by 
the  solution  of  the  iron ;  which  fact  can  be  explained  only  by  supposing  that  the 
presence  of  the  metal  caused  a  nearly  proportional  increase  of  the  acid  secretion. 
Assuming  these  observations  to  be  accurate,  it  is  easy  to  perceive  why  the  ferrugi- 
nous preparations  should  be  taken  with  the  food,  selecting  of  course  those  most  sol- 
uble m  the  gastric  juice.  The  digested  iron,  being  intimately  blended  with  the 
digested  food,  is  in  a  favorable  state  for  secondary  assimilation.  In  the  use  of 
ferruginous  preparations,  it  is  necessanr  to  persevere  for  several  months,  in  order  to 
reap  the  fullest  benefit.  Even  after  the  cure  appears  to  be  accomplished,  it  b  safest 
to  continue  them,  in  diminishing  doses,  for  a  considerable  time. 

Irok  Wietb.  Ferri  Fxlum,   U.  S.  1850. 

Fil  de  Fer,  Fr,;  Eisendraht,  0.;  Fll  dl  Ferro,  It,/  Hilo  de  Hierro,  So. 

Iron  Filings.  Ferri  Ramenta,   IL  S.  1850.  Limatura  Perri, 

Limailles  de  Fer,  Fr.;  EiMnfeiliobt,  G.;  Limatant  di  Feiro,  It.;  Limatnnt  de  Hierro,  J^. 

Iron,  when  employed  in  pharmaceutical  operations,  should  be  of  the  purest  kind; 
and  hence  the  Pharmacopoeias  generally  direct  it,  when  wanted  in  smaJl  masses,  to 
be  in  the  form  of  iron  vnre^  which  is  necessarily  made  from  the  purest,  because  the 
softest  and  most  ductile,  iron,  and  is  readily  cut  into  pieces.  The  wire  is  very  flexi- 
ble and  without  elasticity. 

Iron  filingz  are  usually  obtained  from  the  workshops  of  the  blacksmith ;  but,  as 
fumished  firom  this  source,  they  are  generally  very  impure,  and  unfit  for  medicbal 
use.  M.  Oobley,  upon  examining  thirty-six  samples  of  iron  filings,  fbund  but  three 
exempt  from  copper.  The  rest,  besides  wood,  sand,  and  oxide  of  iron,  contained  as 
high  as  2  per  cent,  of  this  metal.  Iron  filings  cannot  be  completely  purified  by  the 
magnet ;  as  they  often  have  adhering  to  them  bits  of  foreign  matter,  which  are  car- 
ried  up  with  them.  The  only  way  to  obtain  them  pure,  is  to  file  a  piece  of  pure  inn 
with  a  clean  file.  The  French  Oodex  directs  iron  in  an  impaJlpdble  powder^  prepared 
by  porphyrizing  bright  and  clean  iron  filings  without  water.  A  dull  black  powder 
is  formed,  which  must  be  carefully  preserved  from  moisture.  An  impalpable  powder 
of  the  metal,  Ferrum  Redtustum,  va  officinal. 

FERRUM  REDUCTUM.  U.S.    Seduced  Iron. 

(rftB'Bt^M  Rf-DtO'TOM.) 

Ferrum  Badaotam,  Br.,  P.O.,  U.  8.  P.  1870  j  Ferri  Palrii,  tT.  S,  1860 ;  Pdwder  of  Iron ;  Fenui 
Hydrogenio  Redaotum,  Ferram  Ope  Hydrogenii  Panttum ;  Iron  reduoed  hj  Hydrogen,  Iron  by 
Hydiogen ;  Fer  r6duit  par  I'Bydrogftne,  Fr,;  Beduoirtes  Eiien,  O. 

A  process  for  this  form  of  iron  is  no  longer  officinal ;  that  of  U.  S.  P.  1870  wiB 
be  found  in  the  foot-note.* 

•  F4rrum  R^daetum.  **  Tftke  of  8uboari>onaie  of  Iron  ihirtjf  tregoimee;  Wash  the  SnbeeriMMte 
thoroughly  with  water  antil  no  tneei  of  sulphate  of  todiam  are  indicated  by  the  appn^riate  taU, 
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^'  Take  of  Stroog  Solution  of  Perohloride  of  Iron,  Solution  of  Ammonia,  Zino 
granulated,  Sulphuric  Acid,  Chloride  of  Calcium,  Distilled  Water,  of  each,  a  mffi- 
cieni^.  Dilute  the  strong  solution  of  Perohloride  of  Iron  with  five  volumes  of  water ; 
pour  the  mixture  into  such  a  Quantity  of  Solution  of  Ammonia,  diluted  with  five 
volumes  of  water,  that  the  whole  after  thorough  stirring  has  a  distinct  odor  of  am- 
monia. Wash  the  precipitated  ferric  hydrate  until  the  washings  are  no  longer 
rendered  cloudy  by  solution  of  nitrate  of  silver.     Dry  the  precipitate. 

''  Introduce  the  resulting  ferric  ozyhydrate  into  an  iron  tube,  confining  it  to  the 
middle  part  of  the  tube  by  plugs  of  asbestos.  Pass  the  tube  through  a  furnace, 
and  when  it  has  been  raised  to  a  strong  but  not  bright  red  heat,  cause  it  to  be  trav- 
ersed by  a  stream  of  hydrogen  gas  developed  by  the  action  on  the  xinc  of  some  of 
the  sulphuric  acid  diluted  with  eight  times  its  volume  of  water.  The  gas  before 
entering  the  tube  must  be  rendered  quite  dry  by  being  made  to  pass  first  through 
the  remainder  of  the  sulphuric  acid,  and  then  through  a  tube  eighteen  inches  long 
packed  with  small  fragments  of  the  chloride  of  calcium.  The  farther  end  of  the 
iron  tube  is  to  be  connected  by  a  cork  with  a  bent  tube  dipping  under  water ;  and 
when  the  hydrogen  is  observed  to  pass  through  the  water  at  about  the  rate  that  it 
babbles  through  the  sulphuric  acid,  the  furnace  is  to  be  allowed  to  cool  down  to 
the  temperature  of  the  atmosphere,  a  slow  current  of  hydrogen  being  still  contin- 
ued. The  reduced  iron  is  then  to  be  withdrawn,  and  enclosed  in  a  dry  well-stoppered 
bottle."  Br. 

This  preparation  was  introduced  into  the  United  States  and  Dublin  Pharmaco- 
pceiaa  of  1850,  and  is  retained  in  the  present  edition  of  our  own,  although  the 
process  for  it  has  been  abandoned.  It  consists  of  metallic  iron  in  fine  powder, 
obtained  by  reducing  the  sesquioxide  by  hydrogen  at  a  dull  red  heat.  The  subcar- 
bonate  of  the  U.  S.  Pharm.  1870,  which  is  essentially  the  sesquioxide  of  iron,  is 
deprived  of  water  by  calcination,  and  then  subjected  to  the  reducing  influence  of  a 
stream  of  hydrogen,  purified  from  sulphuretted  hydrogen  and  other  acid  by  passing 
successively  through  a  solution  of  subacetate  of  lead  and  milk  of  lime.  The  hydrogen 
unites  with  the  oxygen  of  the  sesquioxide  to  form  water,  and  leaves  the  iron  in  the 
metallic  state.  The  subcarbonate  should  be  perfectly  free  from  sulphate  of  sodium, 
which  it  is  apt  to  contain  when  imperfectly  washed.  If  this  salt  be  present,  it  will 
be  reduced  by  the  hydrogen  to  the  state  of  sulphide  of  sodium,  which  will  con- 
taminate and  spoil  the  metallic  iron  formed,  and  cause  the  preparation,  when  taken, 
to  give  rise  to  unpleasant  eructations.  The  heat  should  be  carefully  regulated ;  for 
if  it  fall  below  dull  redness,  part  of  the  oxide  will  escape  reduction ;  and,  if  it  ex- 
ceed that  point  considerably,  the  particles  of  reduced  iron  will  agglutinate,  and  the 
preparation  will  be  heavy  and  not  readily  pulverizable.  The  British  process  is  not 
so  well  fitted  for  practical  purposes  as  that  of  the  U.  S.  Pharm.  1870.  In  the  last 
revision  of  the  British  Pharmacopoeia,  instead  of  directing  a  certain  quantity  of 
hydrated  peroxide  of  iron,  a  process  is  given  in  the  formula  for  making  the  ferric 
oxyh  «rate  by  precipitating  a  solution  of  ferric  chloride.  The  direction  to  dry  the 
hydrogen  is  unnecessary.  On  the  subject  of  powder  of  iron,  manufacturing  chem- 
ists wul  find  it  useful  to  consult  the  paper  of  MM.  Soubeiran  and  Dublanc,  in  which 

and  aUdne  it  in  a  tballow  resMl  until  free  from  moistore.  Then  spread  it  upoD  a  tray,  made  hj 
bending  an  oblong  piece  of  sheet-iron  in  the  form  of  an  incomplete  cylinder,  and  introduce  this 
into  a  wroaght-iron  redaction -tube,  of  about  four  inches  in  diameter.  Place  the  reduction-tube  in 
a  ebardoal  ftimaoe ;  and,  by  means  of  a  self' regulating  generator  of  hydrogen,  pass  through  it  a 
itreMB  of  that  gas,  preriously  purified  by  bubbling  snocessiTely  through  solution  of  subacetate  of 
lead,  diluted  with  three  times  its  volume  of  water,  and  through  milk  of  lime,  severally  contained 
in  fonr-pint  bottles,  about  one-third  filled.  Connect  with  the  further  extremity  of  the  reduction- 
tnbe  a  lead  tabe  bent  so  as  to  dip  into  water.  Make  all  the  junctions  air-tight  by  appropriate 
lutes;  and,  when  the  hydrogen  has  passed  long  enough  to  fill  the  whole  of  the  apparatus  to  the  ex- 
elnaioo  of  atmospherio  air,  light  the  fire,  and  bring  that  part  of  the  reduction -tube,  occupied  by  the 
Snbearbonate,  to  a  dull-red  heat,  which  must  be  kept  up  so  long  as  the  bubbles  of  hydrogen,  break- 
ing from  the  water  eovering  the  orifice  of  the  lead  tube,  are  accompanied  by  ▼isibte  aqueous  vapor. 
Whea  the  rednotaon  is  completed,  remove  the  fire,  and  allow  the  whole  to  oool  to  the  ordinary  tem- 
peratare,  keeping  up,  during  the  refrigeration,  a  moderate  current  of  hydrogen  through  the  appa- 
ratus. Withdraw  tne  product  from  the  reduction -tube,  and,  should  a,py  portion  of  it  be  black 
instead  of  iron-gray,  separate  sneh  portion  for  use  in  a  subsequent  operation.  Lastly,  having  pow- 
dered the  Rednoed  Iron,  keep  it  in  a  well-stopped  bottle.  When  thirty  troyonnces  of  Subcarbonate 
of  Iron  ate  operated  on^  the  process  occupies  from  five  to  eight  hours."  U.  S.  1870. 
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full  directions  are  given  for  purifying  the  hydrogen,  oonstructing  the  fumaoe,  regii* 
latiDg  the  heat,  and  avoiding  explosions.  (^A.  J.  P,^  zviii.,  p.  303.  For  improvemeDta 
by  Prof.  Procter,  see  A,  J,  P.,  xix.,  p.  11.) 

Since  the  tenth  edition  of  this  work  was  published,  several  processes  have  been 
proposed  for  obtaining  powder  of  iron.  Mr.  Arthur  Morgan,  of  Dublin,  recommended 
the  use  of  dried  ferrocyanide  of  potassium,  thoroughly  mixed  with  anhydrous  red 
oxide  of  iron,  and  calcined  with  pure  carbonate  of  potassium  at  a  low  red  heat.  The 
product  contains  all  the  iron  in  a  reduced  state,  mixed  with  soluble  matters,  which 
are  carefully  washed  away.  (See  A.  J.  P.,  1854,  p.  450.)  A  similar  process  to  the 
above  has  been  proposed  by  a  Oerman  chemist,  named  Z'&ngerle ;  the  oxalate  of 
iron  being  substituted  for  the  red  oxide.  (See  P,  J,  Tr.y  1857,  p.  S65.)  Prof 
Wohler  recommended  the  use  of  the  same  oxalate,  not  in  connection  with  ferrocyanide 
of  potassium,  but  as  a  suitable  compound  of  iron  for  reduction  by  hydrogen.  W. 
MtLller  found  that  oxide  of  iron  obtained  by  heating  the  metal  in  the  air  is  reduced 
when  moist  at  293°  C.  (559-4°  F.) ;  when  quite  dry,  at  305°  to  339°  C.  (581°  to 
642-2°  F.)  ;  the  oxalate  moist,  at  278°  C.  (532-4°  F.).  Another  eligible  compound 
for  reduction  is  the  crystalline  powder  of  oxide  of  iron,  prepared  by  fusing,  in  a 
clay  crucible,  pure  dried  sulphate  of  iron  with  three  times  its  weight  of  chloride  of 
sodium,  and  then  washing  the  melted  mass  when  cold,  until  everything  soluble  is 
removed.  (  WoMer,)  M.  Crolas  prepares  a  pure  oxide  of  iron  by  adding  diloride 
of  barium  to  the  solution  of  the  chloride  of  iron  to  precipitate  the  contaminating 
sulphate,  getting  rid  of  the  chloride  of  barium  by  crystallisation  and  precipitating 
by  solution  of  ammonia.  The  chloride  of  ammonium  is  driven  off  by  heat.  (Jown. 
de  Pkarm.,  4e  s^r.,  xx.  30.)  The  process  of  M.  Eugene  Fegueux  consists  in  re- 
ducing the  oxide  of  iron  by  earbonic  oxide,  formed  by  passing  a  stream  of  carbonic 
acid  over  red-hot  charcoal  in  the  reduction-tube,  before  it  reaches  the  oxide  of  iron. 
The  carbonic  acid,  thus  reduced  to  carbonic  oxide,  is  formed  again  by  the  deoxi- 
dizing of  the  ferruginous  oxide. 

Under  the  name  of  ^'  aicoholtzed  tVcm,"  a  powder  of  iron  has  been  introduced 
into  this  country,  said  to  be  prepared,  in  the  eastern  parts  of  Germany,  by  attrition 
of  iron  filings  with  honey,  by  some  cheap  method,  as  by  attachment  to  a  saw-mill 
or  steam  machinery.  It  has  the  appearance  of  powdered  plumbago,  but  under  the 
magnifying  glass  is  seen  to  contain  particles  with  the  metallic  lustre,  and  rounded  as 
if  by  friction.  It  is  soluble  in  diluted  sulphuric  acid,  with  the  escape  of  hydrogen 
free  or  nearly  so  from  sulphur ;  but  a  small  quantity  of  a  black  powder  remains 
undissolved.  (^.  J,  P.,  1867,  p.  11.)  The  rehition  of  the  epithet  **  alcoholised"  to 
this  powder  is  not  very  obvious,  as  this  name  was  given  originally  to  iron  obtained 
by  passing  alcohol  vapor  over  oxide  of  iron.  It  is  not  much  inferior  to  reduced 
iron,  and  is  better  than  some  preparations  sold  by  that  name. 

Properties.  Powder  of  iron,  called  by  the  French  fer  redutt,  is  a  light,  taste- 
less powder,  soft  to  the  touch,  of  an  iron-gray  color,  and  without  metallic  lustre. 
If  black,  the  preparation  is  to  be  rejected  as  not  being  fully  deoxidized.  When 
thrown  into  a  dilute  acid,  it  causes  a  lively  effervescence  of  hvdrogen  without  odor. 
A  small  portion  of  it,  struck  on  an  anvil  with  a  smooth  nammer,  forms  a  scale 
having  a  brilliant  metallic  lustre.  It  takes  fire  upon  the  application  of  a  burning 
body.  On  account  of  its  great  liability  to  oxidation,  it  should  be  kept  in  a  dir 
bottle,  well  stopped.  A  black  powder,  having  a  composition  corresponding  with 
that  of  the  magnetic  oxide  of  iron,  has  been  sold  in  London  and  Edinburgh  under 
the  name  of  Quevenne's  iron.  The  spurious  powder  may  be  known  by  its  having 
a  black  instead  of  an  iron-gray  color,  and  by  its  effervescing  but  slightly  with  adds. 
In  the  process  for  making  reduced  iron,  part  of  the  sesquioxide  almost  always 
escapes  full  deoxidation,  and  comes  out  of  the  tube  a  black  color.  This  part  should 
be  rejected,  instead  of  being  sold  as  reduced  iron,  as  appears  to  have  been  done  bj 
some  manu&eturing  chemists.  If  the  preparation  has  been  very  badly  made,  its 
solution  in  dilute  sulphuric  acid  will  produce  an  intensely  red  color  with  solphoey- 
anide  of  potassium.  It  is  officinally  described  as  ^'  a  very  fine,  grayisli  black,  lus- 
treless powder,  permanent  in  dry  air,  without  odor  or  taste,  and  insoluble  in  water 
or  alcohol.     When  ignited  in  contact  with  air«  it  is  converted  into  fenio  oxida 
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When  treated  with  dilated  sulphario  aoid,  it  cauaes  the  evolution  of  nearly  odorless 
hydrogen  gas,  and,  on  being  warmed,  it  is  <iUsBolved  without  leaving  a  residue."  271 S. 

Terts  of  Parity.  The  Phannaco]MBia  gives  a  qoantitative  test,  which  is  based  on 
Oarles's  method*  and  that  of  the  British  Pharmaoopceia.  '^  If  1  Gm.  of  Reduced 
Iron  be  digested  with  3*5  Om.  of  iodine,  2*6  Q-m.  of  iodide  of  potassium,  and  50 
Co.  of  distilled  water  for  two  hours,  the  resulting  filtrate  should  have  a  green  color, 
and  should  not  be  rendered  blue  by  gelatinuMd  starch  (presence  of  at  least  80  per 
cent,  of  metallic  iron)."  U.  S.  "  Ten  grains  added  to  an  aqueous  solution  of  fifty 
grains  of  iodine  and  fifty  grains  of  iodide  of  potassium,  and  digested  io  a  small  flask 
and  gently  heated,  leaves  not  more  than  five  grains  undissolved,  which  should  be  en- 
tirely soluble  in  hydrochloric  acid.*'  Br.  Schacht  {Pharm,  Zekwug ;  N.  E.,  1877, 
p.  207)  proposes  the  foUowiug  tests  of  purity.  ^*  It  should  be  completely  soluble  in 
warm,  dilated,  pure  hydrochloric  add,  and  the  evolved  gas  (hydrogeo)  must  be  en- 
tirely indifferent  against  paper  impregnated  with  lead  acetate.  When  treated  for 
half  an  hour  with  25  parts  of  a  solution  of  ferric  chloride  of  spec.  grav.  1*300,  in 
a  glass-stoppered  vial,  under  repeated  shaking,  it  is  entirely  dissolved.*' 

J.  Creuse  oommanicated  a  valuable  paper  to  the  Amer.  Pharm.  Association  in 
1874,  in  which  he  showed  the  deficiencies  of  many  brands  of  commercial  iron  by 
hydrogen,  and  recommended  a  test  based  on  an  estimation  of  the  amount  of  hydro- 
gen liberated  irom  a  definite  weight  of  the  reduced  iron.  O.  Wilner  {FannaeeU' 
tUk  TUUUhnft^  Aug.  1880;  A.  J.  P.,  1881,  p.  15)  states  that,  1.  The  amount  of 
metallic  iron  in  reduced  iron  can  be  accurately  determined  by  treatment  with  mer- 
coric  chloride  and  titration  with  potassium  permanganate.  2.  If  metallic  iron  is 
treated  by  the  aid  of  a  gentle  heat  with  an  excess  of  a  concentrated  solution  of 
mercuric  chloride,  mercarous  chloride  and  metallic  mercury  are  separated,  and  the 
metallic  iron  passes  as  ferrous  chloride  into  solution ;  the  ferrous  and  ferric  oxides 
which  may  be  present  remain  undissolved,  and  therefore  do  not  prev^at  the  estima- 
tion of  the  amount  of  metallic  iron  in  the  reduced  iron.  3.  The  amount  of  ferrous 
oxide  in  the  preparation  may  be  estimated  by  treating  the  same  portion  with  hydro- 
chloric add,  digesting  the  mixture  in  a  closed  vessel  until  the  finely  divided  ferroua 
oxide  becomes  dissolved,  and  titrating  with  potassium  permanganate.  4.  The  ferric 
chloride  which  is  thus  formed  at  the  same  time  has  no  appreciable  action  upon  the 
precipitated  metallic  mercury  and  mercurous  chloride. 

Medical  Properties.  Powder  of  iron,  reduced  from  the  oxide  by  hydrogen,  was 
firat  prepared  for  medicinal  purposes  by  Qaevenne  and  Hiquelard,  of  Paris.  It  is 
one  of  the  best  of  chalybeate  tonics,  nearly  ftee  from  astringency,  and,  according 
to  Queveone  and  M.  Costes,  of  Bordeaux,  yields  the  largest  proportion  of  iron  into 
the  gastric  juice.  The  chief  objection  to  it  is  the  difficulty  of  obtaining  it  well 
prepared.  Much  of  the  powder  of  iron  found  in  the  shops  is  not  to  be  depended 
on,  in  consequence  of  imperfect  reduction.  Observations  to  determine  its  thera- 
peutic value,  compared  with  that  of  the  other  ferruginous  preparations,  were  made 
by  M.  Costes,  for  neariy  four  years,  at  the  Saint- Andr6  hospital,  of  Bordeaux,  and 
with  results  highly  finrorable  to  it  The  dose  is  ftom  three  to  six  grains  (0>20--0*40 
Om.)  several  times  a  day,  given  in  powder  or  pill.  It  is  sometimes  prepared 
with  chocolate  in  the  form  of  losenges. 

Off.  Prep.  Pilulse  Ferri  lodidL 

FICUS.  U.S.,  Br.    F%g. 

(Fi'cO^.) 

^  The  fleshy  receptacle  of  Fious  Carioa,  Lino^  {Nal.  Ord.  UrticacesB,  Artocar- 

pe»),  bearing  firuit  upon  its  inner  suriace."   U,ii.     *^The  dried  fruit  of  Ficus 

Carica."  Br. 

*  P.  Oarlofl  6stim*t«8  the  proportion  of  iron  by  the  am  of  » titrated  aolntion  of  iodine,  oontaln- 
Ing  4*53  grammes  of  iodine  and  5  grammes  of  iodide  of  potassinm  in  a  hundred  oubio  oentim» 
tree;  one  eobio  centimetre  of  this  solution  is  equiTalent  to  *01  gramme  of  iron.  0*1  gramme  of  the 
iron  to  be  tested  should  be  pat  in  5  grammes  of  water  in  a  matrass  and  heated.  Then  the  solntioa 
should  be  added  from  a  burette.  Sometimes  a  little  continuance  of  the  heat  is  necessary  for  the 
peorfeetion  of  the  reaction,  which  changes  the  color  of  the  liquid  persistent  yellow.  Before  accept* 
ung  the  readings  of  the  bnrette  the  residue  should  be  tested  with  hydroehloric  acid.  Any  efferTOS- 
MDoe  shows  that  the  iron  has  not  folly  combined  with  the  iodine.  {Joum.  <U  Pharwt.,  4e  i6r.,  zz.  178^ 
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Gwien,  P.O,;  Fieu  Passa,  Fioi,  Frnetns  GsricaB ;  Fin^Sy  IV.;  Fei^n,  G.;  FiM,  It,;  Higiw,% 

Oen.  CJl  Common  receptacle  turbiDate,  fieBhy,  ooDTeigtDg,  ooDOMliog  the  floMi 
in  the  same  or  distioot  iDclividaals.  Malb.  Ga^fx  three-padrted*  OoroUa  nmie. 
Stcment  three.  Female.  Cafyx  five-parted.  OorMjt  none.  FiM  one.  Seed  one, 
covered  with  the  closed,  persistent,  somewhat  fleshy  calyir.  WSld. 

Ficus  Oarica.  Willd.  S^.  Plant,  iv.  1 131 ;  Woodv.  Med.  Bot.  p.  714, 1 244.  The 
fig-tree,  though  often  not  more  than  twelve  ^et  high,  sometimes  rfees  in  warn  oli- 
mates  twenty-five  or  even  thirty  feet.  Its  tmnk,  which  seldom  exceeds  seven  inehes 
in  diameter,  is  divided  into  numerous  spreading  branches,  covered  with  a  brown  or 
ash-colored  bark.  Its  large,  palmate  leaves,  usuailv  divided  into  five  obtuse  lobes, 
are  deep  green  and  shining  above,  pale  green  and  downy  beneath,  and  stand  alter- 
nately on  strong,  round  footstalks.  The  flowers  are  situated  within  a  common  re- 
ceptacle, placed  upon  a  short  peduncle  in  the  axils  of  the  upper  leaves.  This  reora- 
tacle,  the  walls  of  which  become  thick  and  fleshy,  constitutes  what  is  oommon^ 
called  the  fruit ;  though  this  term  is,  strictly  speaking,  applicable  to  the  small  seed- 
like bodies  found  in  great  numbers  on  the  internal  surface  of  the  receptacle,  to  which 
they  are  attached  by  fleshy  pedioeU.  Cultivation  has  produced  in  the  fig,  as  in  the 
apple  and  peach,  a  great  aiversity  in  shape,  sise,  color,  and  taste.  It  is  usually,  how* 
ever,  turbinate,  or  top-shaped,  umbilicato  at  the  large  extremity,  of  the  sise  of  a  small 
pear,  of  a  whitish,  yellowish,  or  reddish  color,  and  of  a  mild,  mucUi^nous,  saccharine 
taste.    The  dried  figs  can  be  partially  restored  to  their  or^nal  shape  bv  soaking. 

The  fig-tree  is  supposed  to  have  come  originally  from  the  Levant.  It  was  intro- 
duced at  a  veiy  early  period  into  various  parts  of  the  south  of  Europe,  and  is  now 
very  common  throughout  the  whole  basin  of  the  Mediterranean,  particularly  in  Italy 
and  France.  To  hasten  the  ripening  of  the  fruit,  it  is  customary  to  puncture  it 
with  a  sharp-pointed  instrument  covered  with  olive  oil.  The  ancient  process  of 
caprification  is  still  practised  in  the  Levant.  It  consists  in  attaching  branches  of 
the  wild  fig-tree  to  the  cultivated  plant  The  fruit  of  the  former  contains  great 
numbers  of  the  eggs  of  an  insect  of  the  genus  Gynips,  the  larvse  of  whioh,  as  soon 
as  they  are  hatohed,  spread  themselves  over  the  cultivated  fruit,  and,  by  conveying 
the  pollen  of  the  male  organs  over  which  they  pass  to  the  female  florets,  hasten  the 
impregnation  of  the  latter,  and  cause  the  fig  to  come  quickly  to  perfection,  whidi 
might  otherwise  ripen  veiy  slowly,  or  wither  and  drop  off  before  maturity.  Some 
authors  attribute  the  efiect  to  the  piercing  of  the  fruit  by  the  young  insects.  Ac- 
cording to  Landerer,  the  unripe  fig  contains  an  irritent  juice,  whidh  inflames  the 
skin,  and  may  even  disorganise  it.  (See  A.  J.  JP.,  xxxiii.  215.) 

The  flgs,  when  perfectly  ripe,  are  dried  by  the  heat  ol  the  sun,  or  in  ovens.  Those 
imported  into  this  country  come  chiefly  from  Smyrna,  packed  in  drums  or  boxes. 
They  are  more  or  less  compressed,  and  are  usually  covered  in  cold  weather  with  a 
whitish  saccharine  efflorescence,  which  melts  in  the  middle  of  summer,  and  renden 
them  moist.  The  best  are  yellowish  or  brownish,  somewhat  translucent  when  heU 
to  the  light,  and  filled  with  a  sweet  viscid  pulp,  in  whic^  are  lodged  numerous  small 
yellow  seeds.  They  are  much  more  saccharine  than  the  fresh  fruit.  Their  chief 
constituents  are  grape  sugar,  which  is  present  in  the  dried  fruit  to  the  amount  ot 
60-70  per  cent.,  and  gum  or  mucilage. 

Medical  Properties  and  TTses.  Figs  are  nutritious,  laxative,  and  demulcent. 
In  the  fresh  state  they  are  considered,  in  the  countries  where  they  grow,  a  whole- 
some and  agreeable  aliment,  and  have  been  employed  from  time  immemoriaL  They 
are  apt,  however,  when  eaten  freely,  to  produce  flatulence,  pain  in  the  bowels,  and 
diarrhoea.  Their  chief  medical  use  is  as  a  laxative  article  of  diet  in  constipation. 
They  occasionally  enter  into  demulcent  decoctions ;  and,  when  roasted  or  boiled, 
and  split  open,  are  sometimes  applied  as  a  cataplasm  to  the  gums. 

Off.  Prep.  Confeetio  Sennsd. 

FCENICULUM.  U.S.    Fmnd. 

(rOB-NYoft-LtJM— f^-nlk'yd-lftm.) 

"  The  fruit  of  Fcenieulum  vulgare.  Ghiertner.  (Nat.  Ord.  Umbelliferss,  Ortho- 
spemise.)*'  U.  S.  *^  The  dried  fruit  of  cultivated  plants  of  Fomicnlum  capiilaceui, 
Gtlib.  (Fodniculiim  vulgare,  Croert.y*  Br. 
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7«iliomli  TriMttti,  Br.;  Fraetofl  Foenieali,  P.  0.;  Fennel  Frait  (Seed),  Sweet  Fennel  Frnit; 
F6iKNii^FraitB(S«menoes)deEeoonil,  Fr,;  Fenoliel,  Feneheliamen,(7./  Finnooehio,  lu;  Hinojo,  ^ 

The  plant  producing  fennel-seed  was  attached  by  Linnaoiia  to  the  genua  Anethym^ 
but  was  separated  fiom  it  bv  De  Candolle,  and  plaoed,  with  three  or  four  others,  in 
a  new  genus  styled  Fcenicmim^  which  has  been  gen- 
erally tidopted  by  botanists.  The  Anethwn  FiBtdcw' 
7«m  of  Linnssus  embraced  two  varieties,  the  comm€n 
or  wUdfeninel^  and  the  noeetfennd;  the  latter  being 
the  plant  usually  cultivated  in  the  gardens  of  Burope. 
These  are  considered  by  De  Candolle  as  distinct  spe- 
cies, and  named  respectively  FfimiculuTn  vulgcvre  and 
Fceidculwin  dulce^  but  the  correctness  of  the  opinion 
of  the  great  Swedish  botanist  is  now  generally  ad- 
mitted. 

Gen,  Ch,  Calyx  a  tumid  obsolete  rim.  Petal* 
roundish,  entire,  involute,  with  a  squarish  blunt  lobe. 
Fndt  nearly  taper.    Half-fndU  with  five  prominent 

bluntly  keeled  ridges,  of  which  the  lateral  are  on  the  ^'^'*'*^'toS^Uie^'S!?5li^ 
edge,  and  rather  broadest.    ViUst  single  in  the  chan- 
nels, 2  on  the  commissure.     Involucre  none.  LwdUy, 

Fceniadum  vufyare.  De  Cand.  Fradrom,  iv.  142.— ilnef/iifm  Feemculum,  Linn.; 
Woodv.  Med,  Bot,  p.  127,  t.  49.  Oommon  Fennel  has  a  biennial  or  perennial  taper- 
ing root,  and  an  annual,  erect,  round,  striated,  smooth,  green,  and  copiously  branch- 
ing stem,  which  usually  rises  three  or  four  feet  in  height.  The  leaves,  which  stand 
alternately  at  the  ioints  of  the  stem,  upon  membranous  striated  sheaths,  are  many 
times  pinnate,  with  long,  linear,  pointed,  smooth,  deep  green  leaflets.  The  flowers 
are  in  large,  flat,  terminal  umbels,  with  from  thirteen  to  twenty  rays,  and  destitute 
both  of  general  and  partial  involucres.  The  corolla  consists  of  five  petals,  which,  as 
well  as  the  stamens,  are  golden-yellow.  The  fruit  is  ovate,  rather  less  than  two  lines 
in  length  by  about  a  line  in  breadth,  and  of  a  dark  color,  especially  in  the  channels. 
The  |4ant  b  a  native  of  Europe,  growing  wild  upon  sandy  and  chalky  ground  through* 
out  the  continent,  and  is  also  abundant  in  Asia,  possibly  extending  as  far  as  China. 
The  variety  F,  officinale  of  Merat  and  De  Lens  is  chiefly  characterised  by  its  fruit 
being  twice  as  long  as  that  of  the  ordinary  plant,  and  also  a  little  curved,  of  a  less 
dark  color,  with  prominent  ridges,  and  a  persistent  peduncle.  It  is  sweeter  and  more 
azomado  than  eommon  fennel-^eecL 

F,  dvdee.  De  Cand.  Frodrom,  iv.  142.  Sweet  Fennel  bears  a  general  resemblance 
to  F.  vulfforej  but  differs  in  having  its  stem  somewhat  compressed  at  the  base,  its 
radical  leaves  somewhat  distichous,  and  the  number  of  rays  in  the  umbel  only  from 
6  to  8.  It  is  also  a  much  smaller  plant,  being  only  about  a  foot  high ;  its  flowers 
appear  eariier ;  and  its  young  shoots  or  turiones  are  sweeter  and  edible.  In  Italy  it 
is  cultivated  as  a  garden  v^etable,  the  shoots  being  eaten  boiled  or  as  a  salad. 

The  roots  of  fennel  were  formerly  employed  in  medicine,  but  are  generally  infe^ 
rior  in  virtues  to  the  fruit,  which  is  now  the  only  officinal  portion.  It  is  stated  that 
mamifacturers  of  the  oil  usually  distil  the  whole  plant  Commerce  is  partly  supplied 
firora  the  product  of  our  own  gardens ;  but  much  the  larger  portion  of  the  fliedicine 
is  imported  flrom  Europe,  and  chiefly,  as  we  have  been  informed,  ftom  Germany.  Dur- 
ing the  winter  of  1879  much  of  the  seed  in  the  German  market  was  adulterated  with 
fennel-seed  partially  deprived  of  its  oil.  The  fennel-seed  cultivated  here  is  sweeter 
and  more  aromatic  than  that  from  abroad,  probably  in  consequence  of  its  greater 
fieshness. 

Fennel-seeds  (half-fruits)  are  oblong  oval,  from  one  to  three  or  four  lines  in  length, 
flat  on  one  side,  convex  on  the  other,  not  unfrequentiy  connected  by  their  flat  sur- 
fiMes,  straight  or  slightiy  curved,  brownish  or  of  a  cUffk  grayish  green  color,  with 
fine  prominent,  obtuse,  yellowish  ridges  on  the  convex  surface.  On  section  the  vitt» 
or  ou-tubes  are  seen  to  be  very  well  developed,  and  to  be  situated  one  between  each 
pair  of  ridges  and  two  upon  the  flat  face  of  each  mericarp.  There  are  two  varieties 
of  fennel  seed;  one  which  is  probably  the  product  of  the  wild  fennel  growing  in 
the  south  of  France,  b  from  one  to  two  lines  long,  dark-colored,  rather  flat,  almost 
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always  separate,  and  without  footstalks :  the  other  is  from  three  to  fire  lines  in  length, 
lighter-colored,  with  much  more  prominent  ridges,  often  conjoined  by  thdr  flat  sor- 
&oe,  and  very  frequently  provided  with  a  footstalk.  They  do  not  differ  essentially 
in  aromatic  properties.  The  odor  of  fennel-seed  is  iragrant,  its  taste  warm,  sweet, 
and  agreeably  aromatic.  It  yields  its  virtues  to  hot  water,  but  more  freely  to  alco- 
hol. The  essential  oil  may  be  separated  by  distillation  with  water.  (See  Ol^am 
Foeniculi,)  From  960  parts  of  the  seed,  l<feumann  obtained  20  parts  of  volatile 
and  120  of  fixed  oil. 

Hedical  Properties  and  TTses.  Fennel-seed  was  used  by  the  ancients.  It  is  one  of 
our  most  grateful  aromatics,  and  in  this  country  is  much  employed  as  a  carminative, 
and  as  a  corrigent  of  other  less  pleasant  medicines,  particularly  senna  and  rhubarb. 
It  is  recommended  for  these  purposes  by  the  absence  of  any  highly  excitant  prop- 
erty. An  infusion  may  be  prepared  by  introducing  two  or  three  drachms  of  the 
seeds  into  a  pint  of  boiling  water.  The  dose  of  the  bruised  or  powdered  seeds 
is  from  a  scruple  to  half  a  drachm  (1*3-1*95  Gm.).  In  infants  the  infusion  is 
frequently  employed  as  an  enema  for  the  expulsion  of  flatus. 

Off,  Prep.  Pulvis  Olycyrrhizss  Compositus. 

Cff.  Prep.  Br.   Aqua  FceDiculi ;  Pulvis  Glycyrrhizao  Compositus. 

FRANGULA.  U.S.    Frang^da.    [Buckthorn,'] 

CFBlN'oft-L^L.) 

'*  The  bark  of  Bhamnus  Frangula,  Linn^  (^NaL  Ord.  RhamnacesB),  collected  at 
least  one  year  before  being  used.*'  U.  S.  **  The  dried  bark  of  Hhamnus  Frangula, 
Linn.  Collected  from  the  youog  trunk  and  moderate-sized  branches,  and  kept  at 
least  one  year  before  being  used."  Br. 

Bhamni  FranffalflB  Cortex,  Br.;  Frangula  Bark;  Alder  Baekthom;  Cortex  FrangulaB,  P.O.; 
Bourdaine,  Boairgene^  Fr.;  Pawlhaqmrinde,  0. 

Gen.  Ch.  Calyx  four-  to  five-deft,  the  tube  campanulate  lined  with  the  disk. 
PetdU  small,  short-clawed,  notched  at  the  end,  wrapped  around  the  short  stamens, 
or  sometimes  none,  (haiy  from  two-  to  four-celled.  Drupe  berry-like,  ooataioing 
two  to  four  separated  seed-like  nutlets.  Gray^B  Manual, 

R.  frangvla,  Linn.  B.  dh  T.  65. — Frangvla  vulgaria.  Beichert.  The  Aldet 
Buckthorn  is  an  erect  glabrous  slirub  ten  to  fifteen  feet  high,  without  thorns,  wkh 
broadly  ovate  obtuse  leaves,  with  the  margins  entire  or  slightly  sinuate,  the  under 
side  sometimes  slightly  downy,  and  the  rather  numerous  lateral  veins  diveiging 
equally  almost  from  the  whole  length  of  the  midrib.  Flowers  all  hermaphrodite, 
two  or  three  together  in  each  axil,  with  the  calyx,  teeth,  petals,  and  stamens  in  fives. 
Fruit  dark  purple,  the  sise  of  a  pea.  This  plant  fiprows  in  hedges  and  bushy  plaees 
throughout  Europe  and  Russian  Asia,  except  in  t^e  far  north. 

It  is  probable  that  most  of  the  species  of  tne  genus  Rhamnns  have  oathartio  pro|>> 
erties.  An  article  upon  R.  Purthiana^  D.  C  ,  will  be  found  on  page  1286,  as  it  is 
officinal  in  the  Br.  Pharmacopoeia.  The  R.  ccUharHcm^  Linn.,  or  common  bnokthom, 
grows  in  Europe  along  with  the  officinal  species,  and  has  become  natnialiied  in  this 
country.  Its  bark  is  probably  often  sold  for  the  officinal  arUde.  It  is  distinguished 
by  its  more  spreading,  thorny  habit,  and  its  dioecious  flowers,  which  are  thiekiy 
clustered  in  the  axils  and  have  their  parts  in  fours.  The  leaves  also  are  more 
acute,  have  their  mai^ns  finely  serrate  and  their  lateral  veins  mostly  proceeding 
from  the  proximal  half  of  the  midrib.    The  fruit  is  black.* 

• 

*  The  berries,  which  are  ripened  in  September,  are  of  the  sise  of  a  pea,  round,  somewhat  flatteaed 
at  top,  black,  smooth,  shining,  with  four  seeds  in  a  green,  juicy  parenchyma.  Their  odor  is  anpleasaat, 
their  taste  bitterish,  acrid,  and  nauseous.  Their  blackish,  expressed  juioe  was  formerly  reeogniied 
in  the  Br.  Ph.  under  the  name  of  Bhamni  Stieout.  It  has  the  color,  odor,  and  taste  of  the  parsa- 
ehyma,  is  reddened  by  the  acids,  and  from  deep  green  is  rendered  light  green  by  the  alkalies.  Upsa 
standing  it  soon  begins  to  ferment,  and  becomes  red  in  consequence  of  the  formation  of  acetic  and. 
Evaporated  to  dryness,  with  the  addition  of  lime  or  an  alkali,  it  forms  the  color  called  by  painters 
9ap-green.  The  dried  fruit  of  another  species,  B.  in/ecioritu,  yields  a  rich  yellow  color,  and  Is  em- 
ployed in  the  arts  under  the  name  of  French  berries.  M.  Fleury  obtained  a  peculiar  crystallissble 
principle,  rhawnin  ;  but  he  did  not  ascertain  whether  it  possessed  cathartic  properties.  (See  Jamm.  dt 
Vharm.,  xxvii.  666.)     Winckler  obtained  from  the  ripe  fruit  a  principle  which  he  called  cathartiaf 
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PropertlM.  This  bark  is  offioioallj  deeoribed  u  "  qailled,  sbont  oDe  twenty-fifth 
of  an  ineh  (1  mm.)  thick ;  outer  Hnrface  gray  hrown,  or  blackiah  brown,  with  numer- 
OUB  small,  whitish,  transTersely-elongaUid,  anberous  warts ; 
inner  sorfaoe  smooth,  pale  brownish  yellow;  fmoture  in 
the  oater  layer  short,  of  a  porplish  tint ;  in  the  iDoer  layer 
fibrous  and  pale  yellow ;  nearly  inodorous ;  taste  sweetish 
and  bitttr."  f,  S. 

AcooidiDg  to  Prof.  Schreolc  (Amer.  Drug.,  April,  1887), 
the  bark  of  Rkanuivn  frangula  cuq  be  distinguished  Irom 
that  of  R,  Punhiana  {^Ca»cara  tagriida)  by  the  absence 
of  the  irregular  angular  sclereuchymatouit  ceils,  which  in 
R.  Punhiana  are  wedged  together  in  lar^e  compact  groups, 
inGrea3in<;  in  siia  Mnd  number  towards  the  surface,  and  cauA- 
iBg  Uie  ahort  fracture  of  the  outer  bark. 

It  is  not  certainly  known  which  of  the  several  bodies 
isolated  &om  franguU  hark  is  the  pui^tive   principle. 
The  most  importaot  body,  Jrangidin,  the  rkamnoxaiUhin 
(C„H^O„)  of  Boobner  and  Binawanger,  may  be  obtained 
by  Phipeou's  prooess  by  maoemtlDg  the  bark  for  three  or 
f«ir  days  in  oarbon  disolphide,  then  permittiug  the  liquid  i 
to  evaporate,  exhausting  the  residue  with  alcohol,  whioh 
leavee  the  fatty  matter  l>ehind.  evaporatiog  the  alcoholia 
liquid  to  dryness,  and  reory stall iiing  from  ether.    Aa  thus 
obtained  it  b  in  fine  yellow  crystals,  melting  at  about  249'^   ' 
G.  (480-2°  F.),  and  subliming  in  golden-yellow  needles. 
It  is  insoluble  in  water,  soluble  in  160  parts  of  warm  60  ] 
per  cent,  alcohol,  nearly  insoluble  in  cold  alcohol,  soluble 
m  hot  fixed  oils,  benaia,  and  oil  of  turpentine.     It  eom- 
manicates  its  color  to  cotton,  silk,  and  wool.    Faust  (^Archio 
d,  Fhanu.,  187,  8)  first  proved  the  gluooside  character  of    ' 
frangnlin  by  boiling  it  in  alooholio  solution  with  hydrochloiio 

aoid,obtainingglncoeeand_^-an^&'ni(;acui,C„H^Oj.  This  Trinrih  uit  f,  iwt-pB- 
fonns  fine  microsoopio  needles  of  reddish  color,  fusing  at  nnciijiui  <,  bnDdiMof  ta» 
248''-250'' C.  Liebermann  and  Waldheim  (;£«■.  A  CAm.  ""^  (*"«««»-) 
Oe*.,  9,  p.  1775)  obtained  in  this  deoompoamon  instead  of  frangnlinio  acid  emoditi, 
C^H„0,,  whioh  they  consider  to  be  trioxymethylanthraqninona.  Frangnlinic  acid, 
on  the  other  hand,  would  be  a  dloxyanthraqaioone  and  an  isomw  of  alizarine. 

Kedieal  FropertiSi.  In  its  fresh  state  this  drug  is  vetr  irritant  to  the  gastro- 
intestinal muooos  membrane,  producing,  when  taken  in  sumcient  quantity,  violent 
cathands,  accompanied  by  vomiting,  and  much  pain.  During  drying  it  is  said  to 
lose  much  of  its  irritant  powers,  and  the  dried  bark  is  affirmed  to  resemble  rhubarb 
in  its  action :  henoe  the  directions  of  the  British  Pharmaoopceia  that  the  hark 
should  be  at  least  one  year  old.  A  decoction  (half  ouooe  to  the  half  pint)  may  be 
used  in  tablespoonful  doses,  or  a  dessertspoouful  of  an  elixir,  four  fluidounoes  of 

and  betieTCB  that  the  rhamnia  of  Flcnr;,  whlah  wai  obtained  from  the  aaript  berrlsa.  ii  sonTertes 
into  tlut  iirinciple  KDd  gnpa  sugar  u  the  fnih  mature*.  fChtm.  Oat.,  ilU.  iSt.)  l,tfoH(JoHrn.dt 
Ptarm.,  ISU,  p.  HO)  Madied  Vlenrj'i  rhunniii,  and  deuriba  It  an  forming  pale  fellow,  tranilu- 
eoit  table*.  It  it  Maruel;  eoluble  in  oold  water,  ■aluble  in  hat  aleohol,  inioluble  in  ether  or  hiiul- 
phide  of  oarbon.  It  la  rarj  tolabla  In  saiutie  Blkaliet,  from  which  it  ii  preoipitaled  bj  mineral 
aoidi.  He  giret  It  the  formala  CnHiiOf  +  2HiO.  Lefbrt  al»  fbund  a  prinelple,  rliaiKtgiH,  nln- 
bla  in  eold  water,  bat  otberwiaa  agrealnj  in  prapertiea  with  rhamnio.  Bob  Btienberger  (ISflS)  de- 
oompoaedrbamii^io,proTlDgittobengluoaiide,  baling  the  rormnlaCitUaOii,  and  jrlelding  rAan- 
lutvt,  CuHuOi,  and  a  angar  iaeineria  with  mannit.  Sobiltieuberger  al>a  flndi  a  bod;  laomerla  with 
rhamnagin,  and  dlHlngnlihe*  the  two  h  ■  rjtania*^'*  and  a  rhanuugiii,  whtoh,  with  Lafort'a  rham- 
nia,  ua  praaant  iDboaittham  Jaloa. 

Liebennann  and  H<Inaann  <S(r.  Cteot.  Oa„  li.  (lBTS),pp.  S&3, 1«18}  oonfinn  SohUtienberger^ 
n>aita,aud  gin  the  nameof  xaHlkorl.am«<n  lo  his  .  rhamaegin.  Thej  find  hie  formula  CiiHioOi  for 
rhamoetiu  to  be  oorrwn,  but  get  reinlta  that  give  fur  xaDthorhamain  rather  the  formala  CigHaiOit. 
Both  the  berriet  and  their  expreiied  juice  are  active  bydragogue  oalharlica,  apt  to  oftu«e  nauien 
and  HTere  griping,  and  at  ona  time  mnoh  aaed  in  dropay  and  aleo  in  rbeumBtlam  and  goui.  The 
-dow  of  the  recent  ben?  la  said  to  be  ibout  ■  wirnple  (l'3  Sm.),  of  the  dried  a  drachm  (3-9  Qm.J, 
of  tha  eiprenad  Joloa  a  flaldonno*  (3U  Co.). 
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the  fluid  extract  to  twelve  of  elixir  of  orange,  or  the  offidiial  fluid  extract  in  dcBea 
of  fifteen  to  thirty  minims  (0-9  to  1*9  Co.). 

Off.  Frep.  Extractam  FrangaliB  Flnidnm. 

Off.  Prep.  Br.  Bxtraotnm  Rhamni  Frangnlaa ;  Extractam  Bhamoi  Frangds 
Liquidum. 

GALBANUM.  U.S.,  Br.     GaJbawum. 

(OlL'BA-NtM.) 

«  A  gum-resin  obtained  from  Femla  galbaniflaa,  Boissier  et  Bnhse,  and  probably 
from  other  allied  plants.  (^NaL  Ord.  Umbelliferss,  Orthospermse.)"  ^-  S.  "  A 
gum-resin  obtained  from  Ferula  galbaniflua,  Botss.  and  Bohte ;  Ferula  rubricaulis, 
BoiM. ;  and  probably  other  species."  Br. 

Gammi-ReBina  Qalbanom ;  Oalban,  Mntterh&rs,  0.;  Oalbano,  lu,  Sp, 

It  is  uncertain  firom  what  plant  galbanum  is  derived.  At  one  time  it  was  supposed 
to  be  the  product  of  Bvhon  Galbanum,  an  umbelliferous  plant  of  the  eastern  coast 
of  Africa.  It  has  also  been  referred  to  the  Ferula  FeruUigo  of  Linnssus,  the  FWda 
gaJhamfera  of  Lobel,  which  inhabits  the  coast  of  the  Mediterranean,  and  is  found 
also  in  Transylvania  and  the  Caucasus.  But  no  part  of  either  of  these  plants  has 
the  odor  of  galbanum ;  and  it  is,  therefore,  scarcely  probable  that  they  yield  the 
drug.  Mr.  Don,  having  found  the  seeds  taken  from  a  parcel  of  galbanum  to  belong 
to  an  undescribed  genus  of  umbelliferous  plants,  and  concluding  that  they  came  ftom 
the  same  source  as  the  gum-resin  itself,  gave  the  title  of  Galbanum  to  the  new  genus, 
and  named  the  species  Galbanum  officinale.  This  was  rather  hastily  adopted  by 
the  London  Goll^ ;  as  it  is  by  no  means  certain  that  the  same  plant  produced  the 
seeds  and  the  gum-resin.  Specimens  of  a  plant  were  received  in  England  from 
Persia  having  a  concrete  juice  adhering  to  them,  which  was  taken  by  Dr.  Lindiey 
for  galbanum :  and  that  botanist,  finding  that  the  plant  belonged  to  an  undescribed 
genus,  named  it  Opoldia,  with  the  specific  name  ga^aiUfera.  Dr.  Pereira,  how- 
ever, found  the  substance  not  to  be  galbanum ;  and  this  supposed  origin  of  the 
drug,  therefore,  must  be  considered  as  more  than  doubtful.  A  German  traveller, 
F.  A.  Buhse,  who  has  resided  in  Persia,  states  that,  in  1848,  he  met  with  the  gal- 
hanum  plant  on  the  declivities  of  the  Demavend,  near  the  southern  coast  of  die 
Caspian.  He  saw  the  gum-resin  exuding  spontaneously  from  the  plant,  and  was 
informed  by  the  natives  that  the  drug  was  collected  from  it.  The  plant  is  a  Ferula, 
and  has  received  the  name  of  F.  galbaniflua,  Boissier  and  Buhse.  buhse  also  states 
that  the  Persian  galbanum  is  yielded  by  a  second  plant,  which  is  doubtfully  distinct 
from  F.  galbaniflwa ;  this  is  the  F.  ruhricauUsy  Boissier  (F.  erubescem,  BeigX 
Galbanum  is  said  to  be  obtained  by  making  incisions  into  the  stem,  or  cutting  it 
off  a  short  distance  above  the  root.  A  cream-colored  juice  exudes,  which  ooneretes 
upon  exposure  to  the  air.  A  portion  of  juice  also  exudes  spontaneously  from  the 
joints,  and  hardens  in  the  shape  of  tears.  The  drug  is  brought  from  India  and 
the  Levant. 

Fropertiss.  Galbanum  usually^  appears  in  the  form  of  masses  composed  of 
whitish,  reddish,  or  yellowish  tears,  from  the  size  of  a  pin's  head  to  that  of  a  pea,  and 
larger,  irr^ukirly  agglutinated  by  a  darker  colored  yellowish  brown  or  greeDish 
substance,  more  or  leas  translucent,  and  generally  mixed  with  pieces  of  stalk,  seeds, 
or  other  foreign  matters.  It  is  also  found,  though  rarely  in  our  markets,  in  the 
state  of  distinct  roundish  tears,  about  as  large  as  a  pea,  of  a  yellowish  white  or  pale 
brownish  yellow  color,  shining  externally  as  if  varnished,  transluoent,  and  often 
adhering  together.  Galbanum  has  in  cool  wciither  the  consisteDce  of  ^xm  wax, 
but  softens  in  summer,  and  by  the  heat  of  the  hand  is  rendered  ductile  and  adhe- 
sive. At  100°  G.  (212°  F.)  it  is  sufficiently  liquid  to  admit  of  straining;  and  it 
generally  requires  to  be  strained  before  it  can  be  used.  A  dark  brown  or  blackish 
color,  a  consbtence  always  soft,  the  absence  of  whitish  grains,  a  deficiency  in  the 
characteristic  odor  and  taste,  and  the  intermixture  of  earthy  impurities,  are  signs 
of  inferiority. 

The  odor  of  galbanum  is  peculiar  and  disagreeable ;  its  taste  bitterish,  warm,  and 
acrid;  its  sp.  gr.  1-212.    Triturated  with  water,  it  forms  an  imperfect  milky  sob- 
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tioD,  wbicli  on  standiiig  deposits  the  greater  portion  of  what  was  taken  up.  'Wine 
and  vin^^T  act  upon  it  in  a  similar  manner.  Alcohol  dissolves  a  oonsiderable  pro- 
portion, forming  a  yellow  tincture,  which  has  the  smell  4uid  taste  of  galbanom,  and 
becomes  milky  with  water,  but  affords  no  pre<npitate.  In  dilute  alcohol  it  is  wholly 
soluble,  with  the  exception  of  impurities.  Ether  dissolyes  the  greater  portion. 
^  When  moistened  with  alcohol,  gaJbanum  acquires  a  purple  color  on  the  additiod 
of  a  little  hydroehlorio  acid.**  U.  8.  It  contains  volatile  oil,  resin,  and  mucilage. 
The  oil,  amounting  to  7  per  oent,  is  a  slightly  yellowish  Kquid,  parUy  consisting  of 
a  hydrocarbon,  C^H^^,  boiling  at  from  170''  to  180''  C.  The  greater  part  of  oil 
of  galbanum,  however,  consists  of  hydrocarbons  of  a  much  hi^er  boiling  point. 
The  crude  oil  is  dextrogyrate.  The  resin,  constituting  about  60  per  cent,  is  very 
soft,  and  diawlves  in  ether  or  in  alkaline  liquids,  even  in  milk  of  lime,  but  only  par- 
tially in  bisulphide  of  carbon.  When  heated  with  hydrochloric  add  for  some  time, 
it  yields  tunbeUi/erone^  Cfifl^,  which  may  be  dissolved  from  the  add  liquid  by 
means  of  ether  or  chloroform,  and  obtained  on  evaporation  in  ooloriess  adeular 
oystab.  The  aqueous  solution  of  umbelliferone  exhibits,  especially  on  addition  of 
an  alkali,  a  brilliant  blue  fluorescence,  which  is  destroyed  by  an  acid.  If  a  small 
fiigmeut  of  galbanum  is  immersed  in  water,  a  fluorescence  is  produced  by  a  drop 
of  ammonia.    Asafoetida  shows  the  same,  but  ammoniaoum  does  not. 

Chilbanum  submitted  to  dry  distillation  yields  a  thick  oil  of  brilliant  blue  color. 
This  oil  on  reotification  yields  a  greenish  portion,  and  then  a  superb  blue  oil.  Kach- 
ler  (Ber,  Ch.  Ges.^  1871,  p.  36)  found  a  colorless  oil,  CipH,^,  and  a  blue  oil,  Oi^H^^O, 
boiling  at  289^  0.  The  blue  oil,  according  to  Kachler,  after  purification,  agrees 
with  the  blue  oil  of  the  flowers  of  Mairieatia  ChamomiUa, 

By  fusing  galbanum  resin  with  potash,  Hlaaweti  and  Barth  (^fm.  Ch,  Fham:, 
130,  p.  354)  obtained  re9orem,  together  with  acetic  and  volatile  fatty  adds. 

According  to  Ludew%,  a  gum-redn,  demgnated  as  Fernan  gaJhanvm^  is  received 
in  Busda  by  the  way  of  Astraoan  or  Orenburg,  and  is  the  kind  used  in  that 
country.  It  comes  endoeed  in  skins,  and  is  in  masses  of  a  reddish  brown  color 
with  whitish  streaks,  of  a  disagreeable  odor,  somewhat  like  that  of  asafcetida,  and 
of  an  unpleasant,  bitter,  rennous  taste.  It  is  so  soft  as  to  melt  with  a  slight  eleva- 
tion of  temperature.  It  differs  firom  common  galbanum  in  its  odor,  in  its  color, 
which  is  never  greenish,  and  in  tiie  absence  of  tears,  and  is  probably  derived  from  a 
different  plant  It  abounds  in  impurities.  This  variety  of  galbanum  is  probably 
the  aame  as  that  obtained  by  Br.  Aitohison  in  Afghanistan,  which  on  chemical  ex- 
amination yielded  volatile  oU,  3*108 ;  resin  (ether  extractive  61*2,  alcohol  extractive 
7*576),  68-776 ;  water  extractive  (gum),  17*028 ;  insoluble  matter,  10*66  per  cent 
{p.  J.  Tr.,  Dec  11, 1886.) 

Medical  Properties  axid  Vses.  Galbanum  was  known  to  the  andents.  It  is 
stimulant,  expeoUnant,  and  antispasmodic,  and  is  considered  as  intermediate  in 
power  between  ammoniac  and  asafbetida.  It  has  chiefly  been  used  in  chronic  affec- 
tions of  the  bronchial  mucous  membrane,  amenorrhoBa,  and  chronic  rheumatism. 
It  is  occasionally  applied  externally  as  a  plaster  to  indolent  swellings,  with  the  view 
of  promoting  resolution  or  suppuration.  The  dose  is  fW>m  ten  to  twenty  grains 
(0*65-1-3  6m.),  and  may  be  given  in  pill,  or  triturated  with  gum  arabio,  sugar, 
and  water,  so  as  to  form  an  emulsion. 

Off,  Prep.  Bmplastrum  Asafoetidso ;  Emplastrum  Galbani ;  Pilube  (}albani  Com- 
positsa. 

Off.  Prep.  Br.  Emplastrum  Oalbaoi ;  PiluUt  Asafoetidm  Componta. 

OALLA.  U.8.yBr.    NtdgaU.    [OaUs.] 

(aAi/i4.) 

**  Excrescences  on  Quercus  lusitanica,  Webb,  var.  infectoria,  De  Candolle  (Nat. 
Ord.  Cupulifersd),  caused  by  the  punctures  and  depodted  ova  of  CKrnips  Galhe 
tinctorisB.  Olivier.  (Cfe»,  Insecta.  Oefer,  Hymenoptera.)"  K  S.  "  Bxcresoenoea 
on  Quercos  lusitanica,  Wehb^  var.  infectoria  (Quercus  infectoria,  Oliv.\  caused  by 
the  puncture  and  depodt  of  an  ^g  or  eggs  of  Cynips  Gallas  tinctoriss. '  Br. 
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Gallse,  P.O,;  Gale  Halepense,  Tel  Heroioa,  vel  Lerantica,  yel  TiDotoria,  vel  Qoereina;  Oalle  de 
Chfine,  Noix  de  Oalle,  Fr.;  Gaimpfel,  O.;  Oalla,  /t./  Agallas  de  Leraote,  Sp. 

Many  plants,  when  pieroed  by  certain  insects,  particalarly  those  of  the  geniM 
Cynipt^  are  affected  at  the  points  of  puncture  with  a  morbid  action,  resnltiDg  in 
ezcreecences,  which,  as  they  are  derived  from  the  juices  of  the  pknt,  partake  niore 
or  less  of  its  chemical  character.  Most  of  the  oaks  are  occasionally  thus  affected ; 
and  the  resulting  excrescences,  having  in  a  high  degree  the  astringency  of  the  plant, 
have  been  employed  for  various  practical  purposes.  They  are  known  by  the  name 
of  yoZZs,  a  term  which,  as  well  as  their  use  in  medicine,  has  been  handed  down  from 
the  ancients.  Quercus  infecUnia,  Q.  jEgihps,  Q.  exeeisa,  Q,  Ilex,  Q.  Oerris,  and 
Q.  Robur  have  been  particularised  as  affording  this  product ;  but  it  is  now  gencarally 
admitted,  on  the  authority  of  Olivier,  that  the  officinal  galls  are  derived  chiefly,  if 
not  exclusively,  from  Q,  infectoria.'^ 

QuBROUS.  See  Quercm  Alba. 

Quercus  m/ectoria,  Wilid.  Sp>  Plant,  iv.  436 ;  Olivier,  Vby.  OrienL  t  14  ef  15 ; 
Carson,  lUuU.  of  Med.  BoL  iL  40,  pi.  85.  The  dyer^s  oak  is  a  salall  tree  or  shrub, 
with  a  crooked  stem,  seldom  exceeding  six  feet  in  height.  The  leaves  are  obtusely 
toothed,  smooth,  of  a  bright  green  color  on  both  sides,  and  stand  on  short  footstalks. 
The  acorn  la  elongated,  smooth,  two  or  three  times  longer  than  the  cup,  which  is 
sessile,  somewhat  downy,  and  scaly.  This  species  of  Quercus  grows,  according  to 
Olivier,  throughout  Asia  Minor,  from  the  Archipelago  to  the  confines  of  Persia. 
Captain  M.  Kinnier  found  it  also  in  Armenia  and  Kurdistan ;  General  Hardwicke 
observed  it  growing  in  the  neighborhood  of  Adwanie ;  and  it  probably  pervades 
the  middle  latitudes  of  Asia. 

The  gall  originates  from  the  puncture  of  the  Oyntps  queretUfoUi  of  Linnsens, 
the  Diplolepis  gallm  tinctorial  of  Geoffrey,  a  hymenopterous  insect  or  fly,  with  a 
fawn-colored  body,  dark  antennas,  and  the  upper  part  of  its  abdomen  shining  brown. 
The  insect  pierces  the  shoots  and  voung  boughs,  and  deposits  its  egg  in  the  wound. 
This  irritates  the  part,  and  a  small  tumor  quickly  rises,  which  is  the  result  of  a 
morbid  growth,  exhibiting  various  cells  under  the  microscope,  but  no  proper  vege- 
table fibre.  The  egg  grows  with  the  gall,  and  is  soon  converted  into  a  larva,  which 
feeds  upon  the  v^etable  matter  around  it,  and  thus  forms  a  cavity  in  the  centre  of 
the  excrescence.  The  insect  at  length  becomes  a  fly,  and  escapes  by  eating  its  way 
out  The  galls  are  in  perfection  when  fully  developed,  before  the  ^g  has  been 
hatched,  or  the  fly  has  escaped.  Collected  at  this  period,  they  are  called,  from  their 
dark  color,  Hue,  green,  or  hlach  gaUs,  and  are  most  highly  esteemed.  Those  which 
are  gathered  later  and  have  been  injured  by  the  insect  are  wJUte  galU.  They  are 
usually  larger,  less  heavy  and  compact,  and  of  a  lighter  color  than  the  former. 

The  galls  collected  in  Syria  and  Asia  Minor  are  brought  to  this  country  chiefly 
from  the  ports  of  Smyrna  and  Trieste,  or  fVom  London.  As  they  are  produced 
abundantly  near  Aleppo,  it  has  been  customary  to  designate  them  by  the  name  of 

*  Under  the  name  of  Chinese  galUy  a  prodnot  hat  been  brong^ht  from  China,  sappoaed  to  be 
eanaed  by  an  insect  allied  to  the  Aphis,  as  saeh  an  insect  has  been  fonnd  in  the  interior  of  then. 
They  are  irregularly  spindle-shaped,  often  more  or  loss  bent,  with  obtusely  pointed  protaberaneei, 
about  two  inches  long  oy  an  inch  in  diameter  at  the  central  thickest  part,  of  an  asn  color  and  a 
soft  velvety  feel,  very  light,  hollow,  with  translucent  walls  about  a  Hne  in  thickness,  of  a  slight  odor 
recalling  that  of  ipecacuanha,  and  a  bitter  astringent  taste.  From  an  examination  of  fragments  of 
leaves  and  petioles  found  among  these  galls,  Dr.  Schenek  oonoluded  that  the  tree  on  which  they 
''Wp  found  is  a  species  of  Rhus ;  but,  according  to  M.  Decaisne,  professor  at  the  Museum  of  Naturil 
^History  in  Paris,  their  true  source  is  probably  the  Dietylium  raeemoeum  of  Znocarini  {Flor,  Japcn., 
i.  p.  178,  t.  94),  a  large  tree  of  Japan,  the  leaves  of  which  produce  a  relvety  gall,  resembling  the 
one  in  question.  (Guibourt,  Hx»t.  Nat,  dee  Droguee,  1850,  iii.  703.)  More  recently,  however,  it 
has  been  asserted  by  Mr.  Daniel  Hanbury  that  this  opinion  of  Decaisne  is  erroneous  ( P.  J.  Tr., 
Fob.  1862,  p.  421) ;  as,  in  his  examination  of  the  packaged  imported  trook  China  and  Jmmui,  he 
has  found  remains  of  different  parts  of  a  species  of  Rhus,  but  never  any  of  a  Distylium.  Besides, 
the  form  of  the  galls  of  the  Diftylium,  as  figured  by  Siebold  and  Zuecarini,  is  entirely  diffevent. 
The  species  of  Rhus  which  yields  the  commercial  Chinese  galls  is  the  E.  eemi-alateu,  (Murray.)  The 
Chinese  make  great  use  of  this  product  both  in  dyeing  and  as  a  medleine.  L.  A.  Buefaner,  Jr., 
has  found  it  to  contain  66  per  oent.  of  tannic  acid  identioal  with  that  of  the  otBcinal  galls.  (Pkenm. 
OentriMlattf  July,  1851,  p.  626.)  It  is  recommended  by  Stenhonse  for  the  manufhetnre  of  gallie 
acid,  being  preferable  for  this  purpose  to  the  officinal  galls,  in  consequence  of  its  less  amount  of 
coloring  matter.  {P.  J.  Tr.,  Dec.  1862.)  An  inferior  kind  of  galls  is  produced  in  great  quantitieB 
in  England,  by  the  attaok  of  the  Cfynipe  KoUari  of  Hartig,  upon  the  common  English  oak;  hit 
they  have' been  ascertained  to  contain  little  tannic  acid,  and  are  of  little  ralae. 
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that  town ;  thongh  the  deeigDation,  however  correot  it  may  formerly  have  been,  is 
now  wholly  inapplicable,  aa  they  are  obtained  from  many  other  places,  and  the  pro- 
dace  of  different  parts  of  Asiatic  Turkey  is  not  capable  of  bdng  discriminated,  at 
least  in  oar  markets.  Oieat  qaaDtities  of  galls,  very  closely  resembline  those  from 
the  Mediterranean,  have  been  broaght  to  the  United  States  from  Calootta.  Dr. 
Rovle  states  that  they  are  taken  to  Bombay  from  Bossorah  through  the  Persian 
Golf.  We  are,  nevertheless,  informed  that  galls  are  among  the  products  of  Moultan. 
Those  of  France  and  other  southern  countries  of  Europe  have  a  smooth,  shining 
reddish  surface,  are  little  esteemed,  on  account  of  their  small  yield  of  tannin,  and 
are  seldom  broaght  to  the  United  States. 

Bropertioi.  Galls  are  nearly  round,  from  the  sice  of  a  pea  to  that  of  a  very  large 
cherry,  with  a  surface  usually  studded  with  small  tuberosities,  in  the  intervals  of 
which  it  is  smooth.  The  best  are  externally  of  a  dark  bluish  or  lead  color,  some- 
times with  a  greenish  tinge,  internally  whitish  or  brownish,  hard,  solid,  brittle,  with 
a  flinty  fracture,  a  striated  texture,  and  a  small  spot  or  cavity  in  the  centre,  indi- 
cating the  presence  of  the  undeveloped  or  decayed  insect.  Their  powder  is  of  a 
Kght  yellowish  gray.  Those  of  inferior  quality  are  of  a  lighter  color,  sometimes 
reddi^  or  nearly  white,  of  a  loose  texture,  with  a  large  cavity  in  the  centre,  com- 
municating externally  by  a  small  hole  tbrougli  which  the  fly  has  escaped.  The  U. 
S.  P.  directs  that  *'  light,  spongy  and  whitish-colored  Nutgalls  should  be  rejected," 
but  allows  '*  in  the  centre  a  cavity  containing  either  the  partly  developed  insect,  or 
pulverolent  remuns  left  by  it,"  and  therefore  permits  white  galls  of  good  quality. 
Galls  have  a  bitter,  very  astringent  taste,  and  when  whole  are  inodorous  or  nearly  so, 
but  bruised  or  in  powder  they  have  a  decided  and  peculiar  though  not  very  strong 
smell.  The  tannin  of  galls,  usually  known  as  gaAo-tannic  acid,  appears  to  exist 
in  the  galls,  in  part  at  least,  as  a  glucoeide,  but  one  very  easily  broken  up  by  fer- 
ments like  pectase  into  glucose  unddi-aaUic  acid,  C|^H„0„  which  is  the  material, 
therefore,  extracted  from  the  galls.  This  di-gallic  acid  may  be  considered  as  the 
anhydride  of  gaUie  acid,  C, H^O,,  formed  from  two  molecules  of  this  latter  by  the 
elimination  of  one  molecule  of  water.  Commercial  tannin  yields  from  0  to  22  per 
cent,  of  glucose,  showing  the  presence  of  varying  amounts  of  the  unaltered  glucoside. 
Galla  yield  on  an  average  from  65  to  77  per  cent  of  tannin.  (See  Acidum  Tannicum 
and  Acidum  Gallicum,  pages  114  and  60.)  All  the  soluble  matter  of  galls  is  taken 
up  by  forty  times  their  weight  of  boiling  water,  and  the  residue  is  tasteless.  Alcohol 
diiBsolTes  seven  parts  in  ten,  ether  five  parts.  (^Thomp9on^$  Ditperuatory,)  A 
saturated  decoction  deposits  upon  cooling  a  copious  pale  yellow  precipitate.  The 
infusion  or  tincture  affords  precipitates  with  sulphuric  and  hydrochloric  acids,  lime- 
water,  and  the  carbonates  of  ammonium  and  potassium ;  with  solutions  of  acetate 
and  subacetate  of  lead,  the  sulphates  of  copper  and  iron,  the  nitrates  of  silver  and 
mercury,  and  tartrate  of  antimony  and  potassium ;  with  solution  of  gelatin  ;  and 
with  the  infusions  of  Peruvian  bark,  columbo,  opium,  and  many  other  vegetables, 
especially  those  containing  alkaloids,  with  most  of  which  tannic  acid  forms  insoluble 
compounds.  The  infusion  of  galls  reddens  litmus  paper,  is  rendered  orange  by  nitric 
acid,  milky  by  the  corrosive  chloride  of  mercury,  and  has  its  color  deepened  by 
ammonia ;  but  yields  no  precipitate  with  either  of  these  reagents.  Sulphate  of  zinc 
was  said  by  Dr.  A.  T.  Thomson  to  occasion  a  slow  precipitate,  but  this  result  was 
not  obtained  by  Br.  Duncan.  Infusion  of  galls  is  rendered  more  permanent  by  tlu^ 
addition  of  1 0  per  cent,  of  glycerin. 

A  variety  of  galls  was  imported  into  Germany,  which  was  said  to  be  derived 
from  Central  Asia,  especially  from  the  provinces  of  Khokan,  Khiva,  and  Bucharia, 
where  they  are  used  in  dyeing.  They  are  of  various  forms,  some  being  long,  others 
nmnd,  cylindrical,  or  anffolair;  and  sometimes  they  are  grouped  apon  a  single  stalk, 
and  eovered  with  little  devations.  They  differ  from  all  other  galls  by  their  color, 
being  oo  one  side  yellow,  and  on  the  other  of  a  fine  red.  Most  of  them  present  a 
Kttle  opening ;  and  in  the  interior  are  eggs  and  larv»  of  a  peculiar  species  of  Aphis. 
They  have  yielded,  on  analysis,  43*10  per  cent  of  tannin,  3*03  of  a  green  wax,  16 
of  cellulose,  and  an  nndetermined  quantity  of  feoula  and  volatile  oil.  (R.  Paine, 
Joum.  de  Fharm.,  Avril,  1873,  p.  336.) 
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Xedioal  Properties  and  XTseB.  Galb  are  powerfdly  astringMt,  bat  ue  do 
longer  used  internally.* 

Off.  Prep,  Tinotnra  QallsB ;  Ungaeotum  GallsB. 

Off.  P^^*  ^^'  Aeidam  Qallioam ;  Addum  Tanidoiiai ;  llBctansa  GWUflo ;  Ub« 
guentum  Ghillie ;  Uagaentum  Qalbo  omn  Opio. 

GAULTHERIA.  U.S.    OmiMeria.    IWmtergreen.'] 

(qIuIi-THE'BI-^— giwl-thfi'ri-f.) 

BoxbenjyCheokerbernr;  Feaillee  de  Gaalth^rie  (de  Paloninier),  Th6  dn  CanadAy  Th6  do  Terre- 
nenve,  Fr.;  CanadUoher  Thee,  Bergthee,  O. 

"  The  leaves  of  Ghiultheria  procambens.  Linn^.  {Nat.  Otd.  Erioaoe».)"  U,  S. 

Oen.  Ch.  Calyx  five-cleft,  bibracteate  at  the  base.  OoroUa  ovate.  Oapmle  five- 
celled,  invested  with  the  berried  calyx.  Pursh. 

Oaultheria  procumbens.  VfiWd.  Sp.  Plant,  ii.  616 ;  Bigelow,  Am.  Med.  BoL  fUL 
27 ;  Barton,  Med.  Bot.  i.  171.  This  is  a  small,  indigenous,  shrubbv,  eveigreen 
plant,  with  a  long,  creeping,  horiiontal  root,  which  sends  up  at  intervals  one  or  two 
erect,  slender,  round,  reddish  stems.  These  are  naked  below,  leafy  at  top,  and  usu- 
ally less  than  a  span  in  height.  The  leave$  are  short-petiolate,  obovate  or  roundish* 
oval,  about  an  inch  and  a  half  (4  centimeters)  long,  and  three-quartera  of  an  inch  (2 
centimeters)  or  more  broad,  acute,  revolute  at  the  edges  with  a  few  mueronate  8e^ 
ratures,  coriaceous,  shining,  bright  green  above,  paler  beneath,  of  unequal  nie,  and 
supported  irregularly  on  short  red  petioles.  The  flowers,  of  which  not  more  than 
from  three  to  five  are  usually  on  each  stem,  stand  upon  curved,  drooping,  aziOaiy 
peduncles.  The  calyx  is  white,  five-toothed,  and  ^mished  at  its  Iwse  with  two 
concave  cordate  bracts,  described  by  some  as  an  outer  calyx.  The  corolla  is  white, 
ovate,  or  uroeolate,  contracted  at  the  mouth,  and  divided  at  tbe  border  into  five 
small  acute  segments.  The  stamens  have  curved,  phunose  filaments,  and  oblong 
orange-colored  anthers  opening  on  the  outside.  The  germ,  which  rests  upon  a  ring 
having  ten  teeth  alternating  with  the  ten  stamens,  is  roundfah,  depressed,  and  sur- 
mounted by  an  erect  filiform  style,  ending  in  an  obtuse  stigma.  The  fruit  is  a 
small,  five-celled,  many-seeded  capsule,  with  a  fleshy  covering,  formed  by  the  en- 
larged calyx,  and  presenting  the  appearance  of  a  bright  scarlet  berry. 

The  plant  extends  from  Canada  to  Oeor^a,  growing  in  large  beds  in  mountainous 
tracts,  or  in  dry  barrens  and  sandy  plains,  beneath  the  shade  of  shrubs  and  trees, 
particularly  of  other  evergreens,  as  the  Kalmiao  and  Bhododendra.  It  is  abundant 
in  the  pine-barrens  of  New  Jersey.  In  diffisrent  parts  of  the  country^  it  is  vari- 
ously called  partridge-berry,  deer-berry,  teorberry,  mnteryreetiy  and  nunmtamriea. 
The  flowers  appear  from  May  to  September,  and  the  fruit  ripens  at  corresponding 
periods.  Though  the  leaves  only  are  oflicinal,  all  parts  of  the  plant  are  endowed 
with  the  peculiar  flavor  for  which  these  are  employed,  and  which  is  found  in  sev- 
eral other  plants,  particularly  in  the  bark  of  BetiUa  tenia,  or  sweet  birch.  The  fruit 
possesses  it  in  a  high  degree,  and,  being  at  the  same  time  sweetish,  is  much  rdished 
oy  some  persons,  and  forms  a  favorite  article  of  food  with  partridges,  and  otlier 
wild  animals.  To  the  very  peculiar  aromatic  odor  and  taste  which  belong  to  the 
whole  plant,  the  leaves  add  a  marked  astringency.  The  aromatic  and  medicinal 
properties  of  wintergreen  reside  exclusively  in  a  volatile  oil  which  is  officinal  and 
which  alone  is  used  in  internal  medidne.     (See  Oleum  GhtuUherim.) 

Off.  Prep.  Syrupus  SarsaparillsB  Gompositus. 

GELSEMIUM.  U.S.,  Br.     Getsmium.    lYeOow  Jamiru.] 

(9fL.8»M'J-tJM.) 

"  The  rhiiome  and  rootlets  of  GMsemium  sempervuenSk    Aitoo.    (NaL  OirdL 

•  Anmatie  Syrup  of  OaUt.  The  following  old  forraala  based  vpen  one  of  Dr.  Pbytibk'a  Is  sttH 
•ometimes  employed.  Maoerate  fbr  tweaty-four  hoars  half  an  oanee  of  powdered  gaflsp  tva 
draohma  of  bruised  cinnamon,  and  two  drachms  of  bruised  nutmeg,  in  half  a  pint  of  brandy ;  thss 
peroolate,  and,  when  the  liquor  has  ceased  to  pass,  add  enough  dilated  aloohol  to  yield  half  a  pint 
of  filtend  liquor.  Put  this  into  a  shallow  oapsule^  suspend  over  it  two  ounces  or  sagar  esi  a  alif 
of  wir»-gaoie,  and  set  the  tineture  on  fire.  The  siigar  melts  with  the  ilame,  and  fatti  lata  tka 
liquid  beneath.  When  the  combustion  eeases.  agitate  and  filter.  A  highly  astringent  aroaailB 
syrup  is  obtained,  a  fluldraohm  of  which  may  be  given  in  diarrhosa.  {A,  J.  P^  zxru.  415.) 


Lc^annoen.)"  U.S.  "  Tb«  dried  rhuonie  rad  rootlete  of  Oebomnim  nitidnm, 
Mukatae  (Oelaenuam  MaperrinDi,  Aiton)."  Br. 

Gm.  Ch.  Cb^  fire-Mitad.  CbroSa  fooDol-fonD,  with  a  swMding  boTdv.fim- 
lobed,  aetAy  equl.  Anthen  oUong,  Mgittat«.  Sfyfe  long  ud  slender.  Sti^mat  two, 
two-parted.  Oi^MNZe  dlipUcal,  fiat,  tWD-valved,  two-oelled.  iSm(&  flat,  ittMhed  to  ths 
■a^n  of  Uie  Talvca. 

OtI»emuim»gmpervir^*.Qimj,Man.o/Bol. — CMteminvm nitidum.  Michanx. — 
Siff»otua  mnpervirmt.  Willd.  ^.  PtoHt.  iiL  291.  Figured  ia  A.  J.  P.,  xxvii,  197. 
The  jmSotd  or  Cbrofinayaiinm«  ia  one  of  the  moot  beaatiful  climbing  plants  of  onr 
Soathem  Statoi,  aeoendiitg  loft;  treea,  and  ionniDg  fwtoons  Jrom  one  tree  to  anotber, 
nA  in  its  flowering  aeason,  in  the  eailj  spring,  eoentiug  tbe  atmosphere  with  ita 


Mirions  odor.    The  stem  is  twining,  smooth,  and  ahiniog;  the  leaves  petamnlt 

rmie,  shortly  peliolate,  lanoeolato,  eDtJre,  dak  green  abcre,  and  |»leT  beaeath ; 
flowers  in  s^latr  olnsters,  large,  of  a  deep  vdlow  color,  and  fragrant,  witka 
Teij  small,  five-leaTed  oalyx,  and  a  flmnel-shaped  corolla,  having  a  spreadingi  An- 
febed,  nearly  eqnal  border.  The  ftnit  is  a  flat,  compresaed  capanle,  divisible  uMs 
two  parta,  two-<ielled,  and  ftimisbed  with  flat  seeds,  which  adhere  to  the  margins  of 
the  valves.  The  plant  grows  in  ridi,  moist  soils  along  the  sea-ooast  from  Vi^nia 
to  the  Bonth  of  Florida.     Tbe  flowers  are  said  to  be  poisonons. 

PropflrtiM.  As  we  have  seen  it  in  oommeroe,  the  rhisome  is  sliced  into  pieoee, 
abont  an  Inoh  in  length,  eylindrical  or  split,  very  l^t  and  fibrous,  of  a  dirty 
yellowish  white  oolor,  bat  darker  where  tbe  epidermis  remains,  of  s  slight  feebly 
naroode  odor,  and  a  bitt^sb,  not  nnpleasaat  taste.  It  is  officinslly  desoribed  as 
"  eyliDdrical,  long,  or  eut  in  sODtione,  oceariooally  an  inch  and  a  quarter  (3  cm.) 
thick,  the  roots  much  thinner;  externally  light  brown-yellow  with  purplish  brown, 
loDgitndinalliDes;  toagh;  fraotnre  splintery ;  bark  thin,  with  silky  bast-fibres,  elosely 
'  g  to  the  pale  yellowish,  pwoas  wood,  having  fine,  medntlaiy  lajs,  and  in  tha 
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rbuome  a  thin  pith."  The  figure  (page  721)  shows  in  transrerae  seeCion  the 
wideoiDg  of  the  medullary  rays  from  within  outwards ;  another  mierosoopie  ehaiaoter, 
said  by  Prof.  Rothrock  to  be  diagnostio,  is  the  more  or  lees  complete  division  of  the 

8ith  into  four  parts  by  plates  of  large,  thin-walled  oeUs.  {A.  J.  P.,  1884, 130.^ 
t-elsemium  yields  its  virtues  to  water,  and  readily  to  diluted  alcohol.  Analyied 
by  Mr.  Henry  Kollock,  it  was  found  to  contain  gum,  starch,  pecdc  add,  albumen, 
gallic  acid,  fixed  oil,  a  fatty  resin,  a  dry  acrid  resin,  yellow  coloring  matter,  vols- 
tile  oil,  extractive,  lignin,  a  peculiar  alkaloid  called  gdufrnxM^  salts  of  potasaa,  lime, 
and  magnesia,  iron  and  silica.  The  alkaloid,  however,  was  not  obtained  sufficient 
pure  to  admit  of  a  full  investigation  of  its  properties.  {A.  J.  P.,  xxviL  203.)  Afiec 
Mr.  Kollook's  experiments,  the  alkaloid  was  obtained  in  a  crystalline  form,  bol 
still  impure,  by  Prof.  Maisoh,  from  a  tiactare  of  the  root,  by  a  process  of  which  a 
very  brief  abstract  is  given  in  A.  J.  P.,  1869,  p.  36,  by  Mr.  G.  L.  Eberle,  who,  in 
the  same  paper,  publishes  the  results  of  hb  own  investigation.  Mr.  Eberle  not 
only  extracted  gelsemine,  but  satisfactorily  establbhed  its  alkaline  properties,  and 
proved  that  it  was  not  contained  in  the  wood  of  the  root.  Soon  afterwards,  the 
chemistry  of  Tellow  Jasmine  was  more  thoroughly  investigated  by  Prof.  Theo.  G. 
Wormley.  (J..  J.  P.,  1870,  p.  1.)  He  obtained  pure  gdsemine  from  the  root,  and 
a  peculiar  acid,  which  he  oaued  gdsemintc  (gelsemic)  acid. 

Gekemic  or  Oelsemmic  Add.  Pro£  Wormley  obtains  the  acid  from  a  fluid  ex- 
tract of  the  root,  which  b  actually  a  concentrated  tincture,  by  evaporating  it  on  a 
water-bath  to  about  one-eighth  of  its  volume,  adding  to  the  residue  several  timeaits 
bulk  of  pure  water,  allowing  the  mixture  to  stand  until  the  supernatant  liquid  is 
nearly  or  quite  clear,  then  transferring  to  a  filter,  washing  the  solids  well  with  water, 
and  reducing  the  filtrate  thus  obtained,  together  with  the  washings,  on  a  water-bath, 
to  about  the  volume  of  the  concentrated  fluid  extract  To  this,  filtered  if  necessaiy, 
hydrochloric  acid  is  added  in  the  proportion  of  a  drop  of  the  pure  acid  to  eadi 
fiuidounoe  of  the  original  fluid  extract ;  the  addulated  liquid  is  then  agitated  with 
twice  its  volume  of  ether ;  and,  after  the  liquids  have  separated,  the  ethereal  portion 
is  decanted,  the  aqueous  liauid  again  agitated  with  a  similar  quantity  of  ether, 
which  is  in  its  turn  decanted,  and  the  watery  part  finally  washed  with  about  its  vol- 
ume of  ether.  On  mixing  the  ethereal  liquids  thus  obtained,  and  allowing  them. to 
evaporate  spontaneously,  the  gelsemic  acid  is  left,  chiefly  in  the  form  of  nearly  odor- 
less groups  of  crystals,  together  with  more  or  less  ydlowish  or  brownish  reanoos 
matter.  From  this  the  crystals  are  separated  by  washing  with  a  little  cold  absolute 
alcohol,  which  dissolves  the  resin,  with  but  a  little  of  the  crystals.  To  puriQ^  the 
crystals  further,  they  are  mixed  with  a  little  hot  water,  and  extracted  from  the 
mixture  when  cool  by  chloroform,  which,  on  spontaneous  evaporation,  yields  them 
nearly  if  not  quite  coloriess. 

The  acid,  when  pure,  is  colorless,  inodorous,  almost  tasteless,  and  readily  crystal- 
lizable,  usually  in  groups  or  tufts  of  fine  needles.  It  has  strong  neutraludng  poweis ; 
combining  with  bases  to  form  completely  neutral  salts,  of  which  those  formed  with 
alkalies  are  freely  soluble,  while  the  others  are  at  best  but  sparingly  sobble  in  watei: 
The  acid  itself  is  freely  soluble  in  chloroform  and  ether,  but  slightly  so  in  cold  water, 
which  takes  up  only  about  one-thousandth  of  its  weight  of  the  acid.  Hot  water  dis- 
solves it  more  freely,  but  on  cooling  deposits  it  in  long,  slender  needles.  The  aotion 
of  concentrated  nitric  acid  may  be  considered  as  a  test  If  a  drop  of  this  add  be 
added  to  gelsemic  acid  or  any  of  its  salts,  it  forms  a  yellow,  reddish,  or  red  solution, 
which,  if  treated  with  ammonia  in  excess,  becomes  of  a  deep  blood-red  color,  ksdag 
for  hours.  The  ^^  o^  &  grain  will  exhibit  these  changes.  Caustic  potasoL,  soda, 
or  ammonia,  added  to  the  add,  causes  it  to  become  intensdy  jellow,  and  forms  with 
it  highly  fluorescent  solutions.  The  acid  is  fusible,  and,  at  a  high  heat,  volatilisaUe 
without  change. 

Robbins  (^IhuL  Chem.  Oes.,  1876,  p.  1182\  who  has  also  bvesUgated  gdsemio 
acid,  states  that  it  is  identical  with  xscidin  (the  glucoside  of  the  horse-chestnut), 
and  gives  it  the  formula  C„H„(X+  liH,0.  Dragendorff  (Jahrefib./Ur  Pkarma- 
cog.y  Pharm,  ufid  Toxicol,^  1878,  p.  640)  reinvestigated  the  constituents  of  Gd* 
semium  scmpervirens,  and  found  adsculin  and  gelsemine,  extracting  the  fomer 
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out  of  an  acid  solution  by  chloroform  and  the  latter  from  an  alkaline  solution  bj 
benrin  and  chloroform.,  Sch warts  (Inav^ural  DU$iertaltUm^  Dorpat,  1882)  also 
found  ssscnlin,  the  identity  of  which  he  established  by  a  series  of  reactions,  and 
some  SBKvietm^  presumably  from  the  decomposition  of  portions  of  the  sesculin. 
The  subject  has  since  (^1.  J.  P,y3v\j^  1882)  been  re-examined  by  Prof  Wormley, 
who  finds  that  gelsemic  acid  differs  from  SMCulin  in  the  following  well-marked 
particulars:  1,  in  crystallisation,  the  gelsemic  acid  crystallines  much  more  readily; 
2,  its  insolubility  in  water  and  ether,  the  gelsemic  acid  is  more  soluble  in  ether 
and  less  soluble  in  water  than  sesculin ;  3,  gelsemic  acid  is  not  soluble  in  hydro- 
chloric acid,  while  sesculin  is ;  4,  corrosive  sublimate  gives  a  copious  yellow  precipi- 
tate with  g^semic  acid,  while  it  gives  no  result  with  sesculin ;  5,  sulphate  of  copper 
and  acetate  of  lead  yield  precipitates  with  gelsemic  add  difiering  from  those  of  the 
same  reagents  with  SBSCuun.  Wormley,  therefore,  condudes  that  they  are  ^*  very 
different  substances.*' 

OtUeminey  GreUemML  This  may  be  obtained,  according  to  Wormley,  from  the  con« 
centrated  extract  from  which  gelsemic  acid  has  been  separated  by  ether,  by  rendering 
it  slightly  alkaline  with  potassa  (Schwartz  (Joe.  cit,)  prefers  soda  solution  on  account 
of  the  too  great  energy  of  the  caustic  potassa),  then  agitating  repeatedly  with  chio- 
rofbrm,  which  dissolves  the  alkaloid  with  some  impurities,  and  yields  it,  when  evapo- 
rated at  a  very  moderate  heat,  in  the  form  of  a  haid,  gum-like,  yellowish,  or  browDish 
yeUow  solid.  If  this  be  treated  with  a  little  water,  and  acidulated  with  hydrochloric 
add,  it  yields  the  alkaloid  with  some  impurities  to  the  liquid,  which,  if  now  filtered, 
evaporated  to  about  one-sixteenth  by  volume  of  the  original  fiuid  extract  employed, 
and  then  treated  with  a  slight  excess  of  caustic  potassa.  will  give  up  the  alkaloid  in 
the  form  of  a  more  or  less  white  precipitate.  This,  upon  being  separated,  and  al- 
lowed to  dry,  shrinks  greatly,  and  be^mes  dark.  To  purify  it,  the  dry  mass  is 
powdered,  and  dissolved,  with  the  aid  of  a  few  drops  of  hydrochloric  acid,  in  a 
little  water,  from  which  the  alkaloid  is  precipitated  by  a  slight  excess  of  caustic 
potassa,  and  then  taken  up  by  ether,  which  leaves  it,  on  spontaneous  evaporation,  in 
the  state  of  a  very  hard,  brittle,  and  transparent  mass^  strongly  adhering  to  the  sur- 
fiice  of  the  vessel  employed.  If  now  detached  and  pulverised,  it  forms  a  powder 
nearly  or  quite  colorless.     If  still  colored,  it  may  be  again  treated  with  ether. 

Gelsemine  was  obtained  in  a  much  purer  state  than  had  been  previously  made 
by  A.  W.  Gerrard.  (^A.  J,  P.,  1883,  p.  258.)  It  is  a  brittle,  transparent  solid, 
crystallising  with  difficulty  from  alcohol.  Boiling  water  sparingly  dissolves  it.  It 
softens  at  38^  C,  and  fuses  at  45^  C.  The  pure  base  gives  no  color  reaction  with 
strong  nitric  add,  and  the  mixture  is  scarcely  changed  in  color  by  heating.  Strong 
sulphuric  add  has  no  apparent  action  upon  it ;  but  if  to  the  mixture  a  little  man- 
ganic oxide  be  added  and  rubbed  with  a  glass  rod  a  deep  crimson-red  is  obtained, 
passing  to  green.  This  reaction  is  so  ddicate  that  it  can  be  demonstrated  with  a 
solution  of  1  in  100,000.  If  this  reaction  is  performed  upon  the  pure  alkaloid,  the 
color  is  suffidenUy  intense  to  cause  it  to  be  mistaken  for  strychnine ;  but  if  a  parallel 
experiment  be  carried  on  with  strychnine,  the  two  alkaloids  cannot  be  mistaken,  for 
the  strychnine  gives  an  intense  purple,  passing  to  red.  Gerrard  analyzed  the  alkaloid 
with  care,  and  gives  the  formula  CuHj^NO,  as  its  correct  composition.  F.  A. 
Thompson  {Fhartn.  Era,  1887,  p.  3)  announced  the  presence  of  a  second  alkaloid, 
which  he  called  ^ehemmme.  After  obtaining  a  solution  of  the  alkaloids  as  sul- 
phates he  agitates  it  with  an  alkali  and  ether ;  the  ethereal  solution  is  shaken  with 
water  addolated  with  hydrochloric  acid,  and  the  alkaloids  are  converted  into  hydro- 
chlorates  ;  hydrochlorote  of  gelseminine  being  eadly  soluble,  and  hydrochlorate  of 
gelsemine  less  soluble,  the  latter  is  deposited  on  standing,  and  may  be  obtained  pure 
by  repeated  crystallizations.  He  asserts  that  gelseminine  differs  greatly  in  physical 
and  diemical  properties  from  gelsemine ;  but,  as  he  had  not  succeeded  in  obtaining 
it  absolutely  pure,  does  not  give  the  differences. 

Medical  Properties.'''  Gelsemium  produces  in  the  healthy  adult  agreeable  sensa- 

*  QelMminm  is  said  to  have  been  long  popularly  employed  ae  a  Termifuge  in  the  Southern  and 
Southwestern  States ;  but  its  more  valuable  properties  have  been  known  but  for  a  few  years.  Their 
discovery  was  accidental.  A  planter  of  Mississippi,  laboring  under  an  obstinate  bilious  fever,  di- 
rected his  servant  to  get  a  parueular  root  from  the  garden,  and  prepare  a  tea  from  it.    The  tea  was 
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tioiia  of  languor,  with  muscular  relaxation,  so  that  the  subject  finds  some  difficulty 
in  moving  the  ejdids,  and  keening  the  jaws  dosed.  More  largely  taken,  it  oocasioDs 
diaziness,  dimness  of  vision,  dilated  pupil,  general  muscular  debility,  and  onivend 
prostration ;  reducing  the  frequency  and  force  of  the  pulse,  and  the  frequenoy  of 
respiration.  After  very  pronounced  poisonous  doses  the  symptoms  which  have  just 
been  enumerated  are  intensified, — double  or  impaired  vision,  ptosis,  dilated  insensi- 
ble pupils,  falling  of  the  lower  jaw,  loss  of  power  of  enunciation,  and  ezeessive 
muscular  relaxation  are  associated  with  slow,  labored  breathing,  which  in  some  esses 
is  interrupted  by  violent  spells  of  dyspnoea ;  consciousness  is  long  unimpaired,  but 
is  apt  to  be  lost  before  death,  and  in  rare  cases  unconsciousness  has  been  present 
even  although  recovery  followed.  Of  the  various  symptoms  of  gelsemium  poisoning 
the  most  characteristic  are  the  dropping  of  the  jaw  and  the  ocular  manifeBtadom^ 
combined  with  general  muscular  relaxation.  The  effects  usually  begin  in  half  an 
hour,  but  sometimes  almost  at  once.  According  to  Prof.  Wormley,  death  lus 
occurred  at  periods  which  vary  from  one  to  seven  and  a  half  hours.  Twelve  minims 
of  the  fiuid  extract  are  said  to  have  proved  fatal  to  a  boy  three  years  old,  and  thiity- 
five  drops  of  a  tincture  of  the  bark  have  caused  death  in  one  hour  and  a  half.  In 
several  instances  a  drachm  of  the  fluid  extract  has  under  treatment  been  recovered 
from.  Dr.  M.  P.  Hatfield  has  recorded  a  case  in  which  fifteen  grains  of  »  resinoid 
extract  of  gelsemium  caused  death  in  a  woman  in  one  hour. 

The  treatment  of  poisoning  by  gelsemium  should  consist  in  evacuating  the  stomadi, 
maintaining  absolute  rest  in  the  horiaontal  position,  keeping  up  the  bodily  tempen- 
ture,  if  required,  by  external  warmth,  and  administering  spinal  and  arterial  stimu- 
lants. We  have  very  little  experimental  data  as  to  the  physiological  antidotes  ts 
gelsemium.  Our  general  knowledge  indicates  that  morphine,  atropine,  strjohaine, 
and  digitalis  given  hypodermically  should  be  of  service  in  the  treatment  of  the 
poisoning,  and  Dr.  Gourtright  (quoted  by  Wormley)  narrates  a  case  in  which  the 
hypodermic  injection  of  three  grains  of  morphine,  in  divided  doses,  within  a  few 
moments  was  followed  by  marked  improvement  and  recovo'y,  although  the  patient  had 
taken  between  one  and  two  teaspoonfuls  of  the  tincture  of  gelsemium.  The  combined 
injection  of  atropine  and  morphine  probably  affords  the  best  available  treatment. 

Recent  physiological  studies,  whilst  by  no  means  complete,  have  thrown  muck 
light  upon  the  action  of  gelsemium.  The  muscular  weakness  which  it  causes  is 
always  associated  with  a  depression  of  reflex  activity,  and  is  the  result  of  a  direct 
paralyzing  influence  upon  the  spinal  cord,  as  probably  is  also  the  diminution  of 
sensibility ;  the  nerves  and  muscles  not  being  sensibly  affeoted  by  the  poison.  The 
action  upon  the  circulation  is  less  marked  than  upon  the  nervous  system,  the  hesit 
and  arterial  pressure  not  being  much  affeoted  by  therapeutic  doses.  After  toxie 
amounts  there  is  great  depression  of  the  circulation,  which  has  been  shown  by  Dr.  L 
Ott  to  be  at  least  in  part  due  to  a  direct  action  upon  the  heart.  The  dilatation  of 
the  pupil  which  is  present  in  poisoning  with  the  drug,  and  which  la  also  produced  by 
its  local  application  to  the  eye,  is  prolMibly  due  to  a  painalysis  of  the  oculo-motor  nerve ; 
to  which  also  may  be  ascribed  the  palsy  of  accommodation  and  of  the  external  reotw 
muscle.  The  diseases  in  which  the  medicine  has  been  prescribed  are  intermittent^ 
remittent,  typhoid,  and  yellow  fevers,  the  irritative  fevers  of  childhood,  inflammatioa 
of  the  lungs  and  pleura,  dysentery,  rheumatism  and  other  inflammatoij  affBotioos, 
neuralgia,  dysmenorrhoea,  morbid  wakefulness,  delirium  tremens,  trismus  nasoentiuni, 
chorea,  hysteria,  and  epilepsy.  The  drug  is,  however,  not  applionble  to  the  treatment 
of  low  fevers,  and  is  not  sufficiently  powerftd  as  a  cardiac  depreeaant  to  be  rsfied 
upon  in  very  sthenic  inflammations ;  its  use  should  be  chiefly  restricted  to  spaa- 
medio  and  neuralgic  affections.  In  supraorbital  neuralgia  and  in  odontalgia  it  baa 
been  espedally  commended. 

prep&red  aooordingly,  and  dnink  by  the  invalid,  who  was  soon  afterwards  alTeeted  with  great  pro*> 
tration,  and  especially  moscular  debility,  to  that  he  conld  not  rabe  a  limb,  bat  wilbMt  stapor. 
These  effects  gradually  passed  off,  and  with  them  the  fever.  The  serrant  had  made  a  mistake  in 
the  root,  and  dug  that  of  the  Oelsemium  instead  of  the  one  intended.  The  planter,  baring  made 
this  disoorery,  employed  the  root  afterwards  with  snooess  upon  his  own  plantation  and  in  tkit 
neighborhood.  The  remedy  passed  into  the  hands  of  irregular  practitioners,  and  waa  nad  by  tbm 
^'eoleotic  physicians"  before  its  yirtnes  came  to  the  knowlMge  of  the  profession. 
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Tbere  is  much  testimony  as  to  its  antiperiodio  properties ;  and  it  may  be  used  as 
an  adjuvant  to  quinine  in  the  treatment  of  remittent  fever.  Dr.  James  D.  MeOar- 
ghey  praises  it  especially  in  oases  of  intermittent,  when  the  attacks  are  disposed  to 
retom  obstinately  and  irregularly.  (Pkda.  Med.  Times,  March  7,  1874.)  It  has 
alflo  been  employed  with  a  measare  of  success  in  controlling  cardiac  palpitations. 

Gtelsemium  should  be  administered  in  the  fbrm  either  of  the  tincture  or  of  the 
fluid  extract ;  the  dose  of  the  tincture  being  ten  minims  (0*6  G.c.),  that  of  the 
fluid  extract  two  minims  (0*12  C.c.) ;  to  be  repeated,  if  necessary,  every  2,  4,  or 
6  bourS)  and  be  gradually  increased  till  the  object  is  obtained,  or  some  obvious 
efieot  is  produced  on  the  system. 

The  alkaloid  gelsemine  is  exceedingly  powerful.  Prof.  Wormley  injected  one- 
eighth  of  a  grain  into  a  strong  cat,  with  the  result  of  death  in  one  and  a  half  hours. 
He  also  found,  as  the  average  result  of  several  experiments,  that  eight  fluidounoes 
of  the  fluid  extract  yield  3-20  grains  of  the  pure  alkaloid.  On  the  basis  of  this 
result,  the  dose  of  gelsemine  may  be  estimated  at  the  200th  or  300th  of  a  grain, 
supposing  all  the  virtue  of  the  root  to  reside  in  the  alkaloid.  But  this  estimate 
probably  exceeds  its  strength ;  and  the  proper  dose  can  be  determined  only  by  a 
series  of  carefully  conducted  trials. 

Of.  Pr^.  Bxtraotum  Odsemii  Fluidum ;  l^nctura  Oelsemii 

C^.  Frtp,  £r,  Bxtractnm  Gklsemii  Alcoholicum ;  l^nctura  iSelsemii. 

GENTIAN  A.   U.&     Gentian. 

<<  The  root  of  Oentiana  lutea.  Linn^.  {Nat.  Ord.  Oentaanaoess.)*'  ^  S.  "  The 
dried  root  of  Gentiana  lutea."  Br. 

(toatlaiiw  Badiz,  Br.;  Qentian  Root ;  Radix  Gentiaon,  P.  O.;  Radix  GentianaB  RnbrsB  (vel 
LnteaD  rel  Majorie)  ;  Racine  de  Gentiane  (de  Gtontiane  jaune),  Gentiane  janne,  Fr.;  Eniian,  En- 
naawnnel,  Bitterwtinel,  Rother  Bnsian,  G.;  Gensianay  It,;  Qeneiana,  Sp. 

Gen.  Ch.  ChroUa  one-petalled.  Capmde  two-vdved,  one-ceiled,  with  two  longi- 
tudinal receptacles.  WiUd. 

Gentiana  lutea.  Willd.  Sp.  Plant,  i.  1331 ;  Woodv.  Med.  Bat.  p.  273,  t  95 ;  Car- 
son, lUust.  of  Med.  Bot.  ii.  12,  pi.  60.  YeUow  Gentian  is  among  the  most  remark- 
able of  the  species  which  compose  this  genus,  both  for  its  beauty  and  great  compara- 
tive site.  From  its  thick,  long,  branching,  perennial  root,  an  erect,  round  stem  ristis 
to  the  hdght  of  three  or  four  feet,  bearing  opposite,  sessile,  ovate,  acute,  five-nerved 
leaves  of  a  bright  green  color,  and  somewhat  glaucous.  The  lower  leaves,  which  spring 
from  the  root,  are  narrowed  at  their  base  into  the  ibrm  of  a  petiole.  The  flowers 
are  large  and  beautiful,  of  a  yellow  color,  pedunded,  and  placed  in  whorls  at  the  axils 
of  the  upper  leaves.  The  calyx  is  monophyllous,  membranous,  yellowish,  and  semi- 
transparent,  splitting  when  the  flower  opens,  and  reflected  when  it  is  fully  expanded ; 
the  corolla  is  rotate,  and  deeply  divided  into  five  or  six  lanceolate,  acute  segments ; 
the  stamens  are  five  or  six,  and  shorter  than  the  corolla.  This  plant  grows  among 
the  Apennines,  the  Alps,  the  Pyrenees,  and  in  other  mountainous  or  elevated  regions 
of  Europe.    The  root  is  the  only  part  employed. 

Several  other  species  possess  analogous  virtues,  and  are  used  for  similar  purposes. 
The  roots  of  O.  purpurea  and  G.  punctata^  inhabiting  the  same  regions  as  G.  luteal 
and  of  G.  Panrumica,  growing  in  Austria,  are  said  to  be  often  mingled  with  the 
officinal,  from  which  they  are  scarcely  dbtinguishable.  The  G.  macropkyUa  of 
Pallas  is  used  in  Siberia;  one  indigenous  species,  O.  Catesbm,*  growing  in  the 

*  OemHana  Oat^bmi.  The  bine  s«Btiaa  hai  a  perennial,  branching,  lomewhat  fleshy  root,  and  a 
ample,  ereet»  rough  ttem,  riaing  eight  or  ten  inohes  in  height,  and  bearing  opposite  leareB,  which 
are  ovate-laneeolate,  aonte,  and  rough  on  their  margin.  The  flowers  are  or  a  palish  blue  color, 
crowded,  nearly  sessile,  and  axillary  or  terminal.  The  divisions  of  the  oatyx  are  linear-lanoeolate, 
and  longer  thaA  the  tube.  The  corolla  is  large,  yentrioose,  pUited,  and  divided  at  its  border  into 
ten  segments,  of  which  the  five  outer  are  more  or  less  aoute,  the  five  inner  bifid  and  fringed.  The 
number  of  stamens  is  five,  and  the  two  stigmas  are  seated  on  the  germ.  The  capsule  is  oblonff, 
acuminate,  with  two  valves,  and  a  single  cell.  G.  Catetbm  grows  in  the  grassy  swamps  of  North 
and  South  Carolina,  where  it  flowers  from  September  to  December.  It  was  named  by  Walter  and 
Elliot  in  honor  of  Catesby,  by  whom  it  was  delineated  nearly  a  century  ago.  The  dried  root  is 
said  to  have  at  first  a  mucilaginous  and  sweetish  taste,  which  is  soon  succeeded  by  an  intense  bit* 


Southern  Stat«e,  fonnerl;  had  a  place  in  the  secoadu;  oatalogne  of  the  TT.  8.  Vhtt- 
macoiNBia,  and  ii  reputed  to  be  but  little  ioferior  to  the  officioal  species.     O.  gm- 

Siejlom,  growiog  thronghont  the 
□Tthem  and  NorthwcBteni  Siatca, 
tisaid  lobe  much  need  iDdomettw 
pracUce. 

TropertiM.  As  fonnd  io  (La 
ahops,  geotian  ia  in  pieeea  of  Tari> 
ow  dimenaiona  and  shape,  onu)!; 
of  ooniiderable  leactfa,  ooonitii^ 
aometimea  of  loDgitoiUiia)  sHeea, 
sometiinee  of  the  root  ont  tram- 
Tersely,  twitted,  wrinkled  extow 
naUy,  oometimee  marked  with  doat 
trMLSTeise  rings  of  a  grayiah  brown 
color  on  tbe  otitside,  jellowiah  or 
reddiah  withiD,  and  of  «  aoft, 
BpoDgT  texture.  It  ia  officitMllj 
deacribed  as  oconiring  "  in  nearlj 
cylindrical  pieces  or  loDgitadioal 
alicce,  about  one  inch  (25  mm.) 
thick,  the  npper  portion  eloaelj 
annulate,  the  tower  portion  loo< 
gitndinally  wrinkled ;  externally 
deep  yellowish  brown  ;  internally 
— tioB  lighter;    atunewbat  llexiMe   and 

GMitun,  tiuiTana  tongh  when  damp ;  rather  brittle 

when  dry ;  fracture  uneven ;  the  b&r^  rather  thick,  eepanited  from  the  aomewbat 
spongy  meditnllinm  by  a  blaok  cambinm  line;  odor  peculiar,  faint,  more  prominent 
when  moistened  ;  taste  aweetish  and  penisteutly  bitter."    U.  & 

There  is  no  distinct  pith,  no  distinct  liber-cells,  starch  granules,  or  raphides. 
(For  further  deUils,  see  F.  J.  TV.,  July,  1872,  p.  42.)  The  odor  is  feeble,  bst 
decided  and  peculiar.  The  taste  is  sligbtly  sweetish  and  intensely  hitter,  without 
being  nanaeona.  The  powder  is  yellowish.  Wster  and  alcohol  eztrxot  the  taste 
and  virtaee  of  the  root. 

Kromayer,  in  1862,  first  obtained  the  hitter  principle  of  gentian  in  a  state  of 
parity,  and  gave  it  the  name  of  oenlio  pierat,  and  the  formula  C_H^O„.  It  is  a 
neutral  body,  oryatalliaing  in  colorten  needles,  which  readily  disaoTve  in  water.  It 
is  soluble  in  spirit  of  wine,  bnt  in  sbeolnte  alcohol  only  when  aided  by  heat ;  b 
does  not  dissolve  in  ether.  A  solnlJon  of  caustic  aoda  forms  with  it  a  ydbw  aoln- 
tion.  Under  the  influence  of  dilute  acids,  gentio-picrin  is  resolved  into  glncoae 
and  an  amorphous  yellowish  brown  neutral  eubatanoe  named  gentiogetniL  Preah 
gentian  roots  yield  about  -^  per  cent,  of  gentio-incrin.  Another  constituent  is 
gmliamn  or  gmlitin,  CuH^O,.  It  forma  tasteless,  ydlowish  prisms,  sablimiDg 
with  partial  decomposition  at  a  temperature  over  300°  C,  sparingly  soluble  in  alco- 
hol, and,  with  alkalies,  yields  intensely  yellow,  crystaltttable  compounds,  eaulj  d^ 
composed  by  oarbonio  add.  Ulasiwett  and  Habermaon  showed,  in  1875,  that 
when  gentianin  was  melted  with  caustic  potash,  it  yielded  phiorogUtdn,  C,H^OH)_ 
and  oxynOuylie  acid,  C.H,.(OH,)COOU.  Tbe  Ut(«r  was  at  firet  called  gauiamt 
or  aentitiHic  acid. 

Prof.  Maisch  belieree  that  tannin  is  absent  from  gentian  root,  and  states  that  the 
dark,  olive  green  coloration  observed  when  ferric  chloride  is  added  to  its  prqiaratiooa 
is  due  to  gentisic  add  {A.  J.  P.,  1876,  p.  117).  Ville  (X  J.  P.,  1877,  p.  429) 
end  Daviea  (/*.  J.  TV.,  1879,  p.  220)  maintain  that  there  is  a  small  quantity  of 

t«niMi,  ippnuhiDg  Dearly  to  Ibtt  of  the  officiiuJ  gaDtlan.  Alcohol  uti  boiling  wkter  iitnet  iti 
TirtDM,  knd  the  tinotDn  >ad  decootlun  ara  «Tan  mora  bittar  lb>B  Iba  root  io  rabstuiea.  Il  mAJ 
tn  giita  in  powder  la  the  dou  of  from  flflMn  to  thirty  gniu.  or  in  the  fona  of  eitnc*  iBFuisa, 
wise,  or  tinotnre,  which  maj  be  prepaiad  in  the  maaner  diraoMd  for  the  limitar  pr«p*TfttloB*  sT 
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taanin  in  gentian  foot  Prof.  Patoh  (^1.  J.  P.,  1876,  p.  188)  found  that  an  aloo- 
kolie  solution  of  an  ethereal  extraet  of  gentian  yielded  a  dark  green  coloration  with 
ierrio  salts,  bnt  if  the  alcoholic  solntion  were  diluted  with  water  it  yielded  no  pre* 
cipitate  with  gelatin.  Snbseqaently  (I^oc  A.  P.  A.,  1881)  he  showed  there  was  a 
principle  associated  with  the  resinous  matter  in  gentian  (but-whioh  was  not  isolated 
in  a  state  of  purity),  that  produced  the  reactions  of  a  tannin,  tis.,  a  greenish  black 
edor  with  ferric  chloride,  and  precipitates  with  tartar  emetic,  <nnohonidine  sulphate, 
and  gelatin* 

M.  Louis  Magnes  found  in  the  root,  when  perfectly  dried  at  100^  C.  (212^  F.), 
15  per  cent,  of^ucose,  and  12  per  cent,  in  the  root  in  its  ordinary  state.  {A.  J.  P., 
pp.  333-4.)  When  gentian  is  macerated  in  cold  water,  it  undergoes  the  vinous 
fermentation,  in  consequence  of  the  presence  of  this  saccharine  principle.  From 
the  fermented  infbsion  a  spirituous  liquor  is  obtained  by  distillation,  which,  though 
hitter  and  unpleasant  to  the  smell,  is  said  to  be  relished  by  tho  Swiss  and  Tyrolese. 
A.  Meyer  (PAarm.  OaUralb.,  1882,  May)  obtained  a  sweet  principle  which  he 
called  ffenCianosey  C^^ H^0„,  by  precipitating  the  filtered  juice  with  alcohol,  treatment 
with  ether,  and  ciystaliiiation  nom  alcohol.  It  does  not  reduce  Fehling*s  solution. 
Inf^inon  of  gentian  is  precipitated  by  tannic  add  and  the  soluble  salts  €f  lead,  but 
is  compatible  with  the  salts  of  iron. 

Medieal  Fropertiei  and  Uses.  Gentian  possesses,  in  a  high  degree,  the  tooio 
powers  which  characterise  the  simple  bitters.  It  excites  the  appetite,  iuTigorates 
digestion,  moderately  increases  the  temperature  of  the  body  and  the  force  of  the  cir- 
eulatton,  and  operates  in  fact  as  a  general  corroborant  In  very  large  doses,  how- 
ever, it  is  apt  to  load  and  oppress  the  stomach,  to  irritate  the  bowels,  and  even  to 
occasion  nausea  and  vomiting.  It  has  been  known  as  a  medicine  from  the  highest 
antiquity,  and  is  said  to  have  derived  its  name  from  Oentius,  a  king  of  Ulyria.  Many 
of  the  complex  preparations  handed  down  from  the  Greeks  and  Arabians  contain  it 
among  their  ingredients ;  and  it  enters  into  most  of  the  stomachic  combinations  em- 
ployed in  modem  practice.  It  may  be  used  in  all  cases  of  pure  debility  of  the  diges- 
tive organs,  or  where  a  general  tonic  impreasion  is  re<]|uired.  Dyspepsia,  atonic  gout, 
amenorrhoea,  hysteria,  scrofrda,  intermittent  fever,  diarrhoea,  and  worms  are  among 
the  many  affections  in  which  it  has  proved  useful ;  but  it  is  the  condition  of  the 
stomach  and  of  the  system  generally,  not  the  name  of  the  disease,  which  must  be 
taken  into  consideration  in  prescribing  it ;  and  there  is  scarcely  a  complaint  in  lirhich 
it  can  be  advantageously  given  under  all  drcumstances.  Its  powder  has  been  ap- 
plied externally  to  malignant  and  sloughing  ulcers.  It  should  be  administered  only 
in  the  form  of  preparation.  A  syrup  may  be  prepared  by  forming  a  saccharated 
infrision  by  means  of  percolation,  and  incorporating  this  at  a  boiling  heat  with  sim- 
ple syrup ;  or,  perhaps  more  eligibly,  by  dissolving  two  drachms  of  the  extract  of 
gentian,  and  ailerwarda  fifteen  ounces  of  susar,  in  half  a  pint  of  water.  The  porous 
property  of  the  root  causes  it  to  expand  with  moisture,  and  it  has  been  employed, 
as  a  substitute  for  sponge  tent,  in  the  enlargement  of  strietured  passages. 

Of.  iVisp.  Extraetum  Gentianad;  Extractum  Gentianse  Fluidum ;  Tinotura  Gen- 
tianse  Composita. 

Of.  Prep.  Br,  Extractum  Gentiansd ;  Inftisum  Gentianae  Compositum ;  Tino- 
tura Grentiansd  Composita. 

GERANIUM.   U.S.     Oercmivm.    [OatwsftiS.] 
''  The  rhisome  of  Gkranium  maculatum.  Linn^.   (Nat.  Ord,  Geraniacese).*'  17.  S. 

Cranesbill  Root;  Racine  d«  Beo-de-Gnie  iacheti,  Raoine  de  Pied-de-Comeille,  Fr.;  Fleck- 
•torchsehnabel-Wunel,  O. 

Gen.  Ch.  Cafyx  five-leaved.  CoroUa  five-petalled,  regular.  Nectary  five  mellif- 
erous glands,  united  to  the  base  of  the  longer  filaments.  ArUli  five,  one-seeded, 
awned,  at  the  base  of  a  beaked  receptacle ;  awns  simple,  naked,  neither  spiral  nor 
bearded.    WiUd. 

Oeramwn  mcumkUum.  Willd.  Sp.  Plant,  iii.  705  ;  Bigelow,  Am.  Med.  BoU  i, 
84 ;  Barton,  Med.  Bot.  i.  149.    This  plant  has  a  perenniu,  horizontal,  fleshy  root, 
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wbioh  18  itiniithed  with  short  fibres,  and  86Dds  up  atmnally  an  herbaoeovs  sten.  mA 
several  radical  leaves.  The  stem  is  erect,  round,  dichotomously  branched,  Iron  one 
to  two  feet  high,  of  a  grayish  green  color,  and  thickly  covered,  in  oomoKoo  with  the 
petioles  and  peduncles,  with  reflexed  hairs.  The  leaves  are  deeply  divided  into  tlveS) 
five,  or  seven  lobes,  which  are  variously  incised  at  their  extremities,  hairy,  and  of  a 
pale  green  color,  mottled  with  still  paler  spots.  Those  which  riseiVom  the  root  an 
supported  on  footstalks  eight  or  ten  inches  long ;  those  of  the  stem  are  opposite^  the 
lower  petiolate,  the  upper  nearly  sessile,  with  lanceolate  or  linear  stipides.  The 
flowers  are  large,  and  usually  of  a  purple  color.  The  pedundes  n>riDg  from  the 
forks  of  the  stem,  and  severally  support  two  flowers  upon  short  pedieeia.  The  calyx 
is  composed  of  five  oblong,  ribbed,  cuspidate  leaves ;  the  petals  are  five,  obovate,  and 
entire  ;  the  stamens  ten,  with  oblong,  deciduous  anthers,  the  five  alternate  filaiirirts 
being  longer  than  the  others,  and  having  glands  at  their  base ;  the  germ  is  ovate^ 
supporting  a  straight  style  as  long  as  the  stamens,  and  surmounted  by  five  stigmii 
The  firuit  consists  of  five  aggregate,  one-seeded  capsules,  attached  by  a  beak  to  the 
persistent  style,  curling  up  and  scattering  the  seeds  when  ripe. 

The  OTanesbill  is  indigenous,  growing  throughout  the  United  States,  in  moist  woodi, 
thickets,  and  hedges,  and  generally  in  low  grounds.  It  flowers  from  May  to  July. 
The  root  should  be  collected  in  autumn. 

Fropertiai.  Qeranium  occurs  in  pieces  from  one  to  three  inches  long,  from  a 
quarter  to  half  an  inch  in  thickness,  somewhat  flattened,  contorted,  wrinkled,  tuber* 
culated,  and  beset  with  slender  fibres.  It  is  externally  of  an  umber-brown  ecdor, 
internally  redcUsh  gray,  compact,  inodorous,  and  of  an  astringent  taste,  without  bit- 
terness or  other  unpleasant  flavor.  '<  The  bark  \b  thin ;  the  wood-wedges  jdlowish, 
small,  forming  a  circle  near  the  cambium  line ;  the  meduUaiy  rays  Inoad ;  the  cenHal 
pith  large,  and  the  rootlets  thin  and  fragile."  Water  and  alcohol  extract  the  virtoei 
of  geranium.  AceordiQg  to  Dr.  Edward  Staples,  it  contains  tannic  and  gallic  adds, 
mucilage,  red  coloring  matter,  resin,  and  a  ciystalliiable  vegetable  prindple.  (it  J. 
P.,  1829,  p.  171.)  The  Messrs.  Tilden  found,  besides  tannic  and  gallic  acids,  gam, 
pectin,  sugar,  starch,  albumen,  resin  soluble  in  alcohol,  oleoresin  soluble  in  eCfasr 
only,  coloring  matter,  chlorophyll,  lignin,  and  various  salts.  (P.  J.  IV.,  1863,  p^ 
22.)    Tannic  and  gallic  acids  are  pro&ibly  the  sole  active  ingreidients. 

Medical  Properties  and  ITses.  Geranium  is  one  of  our  best  indigenous  aaCiii^ 
gents,  and  may  be  employed  for  all  the  purposes  to  which  these  medidnes  are  i^ 
plicable.  The  absence  of  unpleasant  taste,  and  of  other  offensive  qualities,  renden  it 
peculiarly  serviceable  in  the  case  of  infants,  and  persons  of  very  delicate  atomadL 
DiarrhGsa,  chronic  dysentery,  cholera  infantum  in  the  latter  stages,  and  the  varions 
hemorrhages  are  the  forms  of  disease  in  which  it  is  most  commonly  used,  and  with 
greatest  advantage ;  but  care  should  be  taken,  before  it  is  administered,  that  the  oon* 
dition  of  the  Sj^m  and  of  the  part  afiected  u  such  as  not  tocontraindicate  the  use 
of  astringents.  As  an  application  to  indolent  ulcers,  an  injection  in  ^eet  and  lencor- 
rhoea,  and  a  gargle  in  relaxation  of  the  uvula  and  aphthous  ulcerations  of  the  throat, 
it  answers  the  same  purpose  as  kino,  catechu,  and  other  medidnes  of  the  same  dan. 
It  is  a  popular  domestic  remedy  in  various  parts  of  the  United  States,  and  is  said  to 
be  employed  by  the  Indians.  It  may  be  given  in  substance,  decoction,  tincture^  or 
extract  The  dose  of  the  powder  is  twenty  or  thirty  grains  (1*3-1 '95  Om.) ;  that 
of  a  decoction,  made  by  boiling  an  ounce  of  the  root  in  a  pint  and  a  half  of  water 
to  a  pint,  from  one  to  two  fluidounces  (30-60  C.c.) ;  that  ci  the  fluid  extract, 
twenty  to  thirty  minims  (1*25  to  1*9  Cc).  The  medidne  is  sometimes  given  to 
children,  boiled  in  milk. 

Of,  Pr^»  Extractum  Geranii  Fluidum. 

GLYCEBINUM.  U.  8.,  Br.    Glycerin. 

(GLtQ-f-Bf'Kt^K.) 
Olyesrina,  U.S.  1870;  Qlyoerine;  Qlyoerinam,  P.O.;  Glycerine,  /V./  OebOaiy  O. 

*'  A  liquid  obtained  by  the  decomposition  of  fats  and  fixed  oils,  and  containing 
not  less  than  95  per  cent  of  absolute  Glycerin  [OA(HO). ;  92.  — C.H.0,.3H0; 
92.]y  U,  8.  «  A  sweet  prindple,  G,H^(HO)„  obtained  by  reaction  of  fats  and 
tixed  oils  with  aqueous  fluids,  and  containing  a  small  percentage  of  water."  Br. 
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In  the  prooeis  for  making  lead  praster,  litharge,  olive  o3,  and  water  are  boiled 
together,  when  the  olein  of  the  oil  \a  decomposed  by  the  lead  oxide,  according  to 
the  following  reaction:  2(C,H5(00„H  0).)  +  (PbO),+  (H,0).  =  2(0,Hj(OH),) 
4-  SCFbCOG^gHjgO),),  when  we  obtain  lead  oleate  or  plaster  and  nree  glycerin.  (See 
Empkuirum  FhrnAi,}  It  follows,  therefore,  that  the  plaster,  while  still  hot  and  in 
the  liquid  state,  contained  glycerin  diffused  through  it.  It  was  this  process  that 
was  used  for  preparing  glycerin  in  the  formula  of  U.  8.  P.  1850.  In  accordance 
with  this,  when  the  liquid  plaster  is  mixed  with  an  equal  measure  of  boiling  water, 
and  the  mixture  stirred  briskly,  a  solution  of  glycerin  is  obtained ;  which,  after 
having  been  decanted,  and  evaporated  to  a  limited  extent,  is  ireed  from  lead  bv 
sulphuretted  hydrogen.  The  liquid  is  then  lUtered  to  separate  sulphide  of  lead, 
heated  to  firee  it  ftom  sulphuretted  hydrogen,  and  finally  evaporated  to  expel  the 
water,  which  is  known  to  be  all  removed  when  the  mass  ceases  to  lose  weight 

Olycerin  was  discovered  in  1789  by  Scheele,  by  whom  it  was  called  the  noeet 
frmc^ple  o/oiU.  It  is  produced  not  only  during  the  saponification  of  the  fats  and 
oils  by  oxide  of  lead  in  forming  lead  plaster,  but  also  during  the  same  process  when 
effected  by  potassa  and  soda  in  the  manufacture  of  soap ;  the  alkalies  uniling  with 
the  oily  acids,  and  setting  the  glycerin  free.  Soap-makers'  waste  is  an  abundant 
source  of  glycerin ;  but  when  Uius  obtained,  it  is  apt  to  have  more  or  less  odor, 
which  even  percolation  through  animal  charcoal  does  not  alwavs  remove.  The  two 
methods  of  saponification  by  which  glycerin  has  been  obtained  on  a  large  scale  are 
the  process  of  Wilson  and  Payne,  of  decomposing  tbe  fats  by  superheated  steam  and 
after  distillation,  and  the  lime  autoclave  process  of  Milly.  A  new  process,  lately  pat- 
ented by  Michaud  Fr^res,  of  Paris,  and  operated  by  the  Continental  Glycerine  Co., 
of  New  York,  decomposes  the  fats  by  high-pressure  steam  in  the  presence  of  a  small 
quantity  of  sine  oxide.  Tbe  glycerin  is  obtained  pure,  and  the  fat  acids  can  be  sapon- 
ified afterwards.  The  process  of  Mr.  Richard  A.  Tilghman,  of  this  city  (the  patent 
for  which  was  obtained  in  1854,  and,  after  years  of  litigation,  is  at  last  sustained, 
1888),  consists  in  subjecting  fhtty  bodies  to  the  action  of  water  at  a  high  temperature 
under  pressure,  whereby  the  fats,  which  9ie  glyceride$  or  ethers  of  the  fatty  acids,  are 
broken  up  into  free  glycerin  and  free  fatty  acids,  the  water  supplying  the  elements 
of  hydrogen  and  oxygen  necessary  for  that  change.  The  reaction  is  as  follows  for 
the  case  of  a  fat  like  stearin  :  C,H.(OC,gH.O),  +  (H.OH),  =  C.H^COH),  + 
3(CigH^0.0H).  {A.  J.  P.,  March,  1865,  p.  121.)  Through  a  diBtfllatory  appa- 
ratus  containing  palm  oil,  heated  steam  between  550^  and  600^  is  passed.  The  oil 
is  decomposed  into  free  acids  and  glycerin,  which,  together  with  water,  distil  over, 
and,  condensing  in  the  receiver,  separate  into  two  layers,  the  lower  of  which  is  gly- 
cerin. If  this,  as  first  procured,  contain  too  much  water,  it  must  be  concentrated ; 
if  discolored,  it  must  be  redistilled  with  vapor.  {F. «/.  IV.,  1861,  p.  350.)  Ordinary 
impure  glycerin  may  be  purified  by  distillation  with  steam  under  pressure.  Though, 
when  distilled  alone,  it  is  partially  decomposed,  giving  off  pungent  vapors  of  acrolein^ 
jet  in  a  current  of  superheated  steam  it  passes  over  unchanged  at  temperatures  be- 
tween 204-4°  C.  and  260°  C.  (400°  F.  and  500°  P.).  (Brande  &  Taylor,)  Very 
pure  glycerin  ia  now  produced  in  the  United  States  in  immense  quantities.  The 
census  of  1880  reported  7,117,825  lbs.  as  produced  that  year,  of  which  one-half 
was  used  for  nitroglycerin  manufacture.  The  European  production,  according  to 
the  best  authorities,  is  at  present  about  9000  tons  yeariy.  The  importation  into  the 
United  States  for  1887  was  12,765,072  lbs.  For  interesting  statistics  of  its  manu- 
&cture  in  Cincinnati,  see  Pharm,  Era^  1887,  p.  70.  (See  NUroglyoerva^  Part  II.) 

Ptopertias,  Glycerin  ia^ "  a  clear,  colorless  liquid,  of  syrupy  consistence,  oily  to 
the  touch,  hygroscopic,  without  odor,  very  sweet  and  slightly  warm  to  the  taste, 
and  neutral  in  reaction.  It  is  soluble,  in  all  proportions,  in  water  and  in  alcohol, 
also  in  a  mixture  of  3  parts  of  alcohol  and  1  part  of  ether,  but  insoluble  in  ether, 
chloroform,  bensol,  or  fixed  oils.  Its  sp.  gr.  should  not  be  less  than  1-250,  corre- 
sponding to  the  presence  of  at  least  95  per  cent,  of  absolute  Olycerin.  In  solution 
with  water  it  is  slowly  vaporised,  with  steam,  at  100°  C.  (212°  F.) ;  exposed  alone 
to  higher  temperature,  it  yields  acrid  decomposition  vapors  of  a  characteristic  odor, 
with  a  little  Olycerin  vapor,  and  at  290°  G.  (554°  F.)  it  boils,  and  is  decomposed- 
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If  a  ftised  bead  of  borax,  on  a  loop  of  platiDum  wire,  be  moiflteaed  witli 
previously  made  slightly  alkaline  with  dilated  solution  of  soda,  and  after  a  few  min- 
utes held  in  a  colorless  flame,  the  latter  will  be  tinted  deep  green."  U,  S.  This  Isst 
officinal  test  is  that  of  Senior  and  Lowe.  (Jour.  Chem,  Society ,  Sept.  1878.)  Li 
properties,  glycerin  is  intermediate  between  water  and  the  oils.  When  ezpoeed  to 
the  air  it  gradually  absorbs  moisture.  As  already  stated,  though  decomposed  by  a 
high  heat  in  its  unmixed  state,  yet  with  water  under  pr^sure  it  is  Tolatilixable  vn- 
changed  at  a  temperature  between  204-4''  C.  and  260''  0.  (400""  F.  and  500''  F.). 
Cooled  down  rapidly,  it  only  beoomes  more  viscid,  without  congealing,  even  when  a 
temperature  of —40''  C.  is  attained ;  but,  if  kept  for  some  time  at  a  temperatoxe  of 
about  O'^  C.  (32^^  F.),  it  gradually  forms  hard  but  deliquescent  crystals,  which  mdt 
only  at  about  22"  C.  (71-6"  F.).*  This  fact  is  now  utilized  as  a  means  of  con- 
centrating and  purifying  glycenn.  According  to  Mr.  G.  F.  Wilson,  glycerin,  when 
of  the  density  1-24,  contains  94  per  cent  of  anhydrous  ^yoerin ;  when  of  the  den- 
sity 1*26,  98  per  cent.  A  table  by  Dr.  Wilhelm  Leni  (Zeitich./.  Anal.  Chem^ 
1880,  p.  297),  showing  the  percentage  of  absolute  glycerin  in  mixtures  of  glycerin 
and  water,  which  was  obtained  by  a  quantitative  determination  of  the  carbon  in  the 
various  dilutions  by  ultimate  analysis,  will  be  found  in  U.  S.  D.,  15th  ed.,  p.  712. 
The  following  table  by  Prof.  W.  W.  J.  Nicol,  of  England,  has  been  oonstmoted 
after  careful  determinations,  aided  by  Dr.  A.  B.  Lyons's  data  on  expansion  of  glycerin 
solutions.  (Phaarm,  Era,  1888,  p.  55.) 
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Olycerin  possesses  extensive  powers  as  a  solvent,  and  is  an  excellent  exoipient  for 
many  medicinal  substances.    It  dissolves  bromine  and  Iodine,  the  iodide  of  sulphur, 

*  Mr.  Wm.  Crookes  gives  an  aooonnt,  in  the  Clum,  New  otJtXk,  18, 1867,  of  5  torn  of  gtyMria 
imported  into  London  from  Germany  in  oaski  of  8  owt.  eaoh,  whiok,  tliongli  when  it  left  the  eontl- 
nent  it  was  in  its  ordinary  state  of  a  risoid  liquid,  was  found,  on  reaohing  London,  to  bare  beeooe 
solidified  into  a  mass  of  rery  hard,  brilliant  crystals.  The  same  result  has  been  notieed  in  YienB^ 
in  a  mass  of  glycerin  which  had  been  in  an  iron  tank  more  than  a  year.  (C%cm.  New^  April  5> 
1867,  p.  174.)  The  crystalline  mass  notioed  by  Mr.  Crookes  yielded  pare  glycerin  when  mettad. 
Frosen  glycerin  has  been  examined  by  Mr.  Wallace  Procter  and  Prof.  Henry  Trimble  {A.J.P^ 
1885,  p.  278) ;  the  crystals  had  the  sp.  gr.  1*2618,  and  the  portion  whicb  had  not  been  floHdified  had 
the  sp.  gr.  1-235. 
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ihe  chlorides  of  pofcaanum  and  sodium,  the  fixed  alkalies,  some  of  lihe  alkaline  earths, 
lime,  for  example,  for  which  it  increases  the  solyent  powers  of  water  (Jonm,  de 
Phcttrm.y  Jain,  1874),  and  a  lai^  namber  of  neutral  salts.  It  also  dissoWes  the 
vegetable  acids,  particularly  tannic  acid.  It  is  si  good  solvit  of  pepsin,  and  is  used 
fi>r  the  extracUon  of  this  principle  from  the  mucus  of  the  stomaon.  Two  parts  and 
a  half  of  glycerin  dissolre  one  of  sugar,  and  three  and  a  half  parts,  one  of  gum. 
When  starch'paste  and  glycerin  are  heated  together,  a  turbid  liquid  is  formed,  which 
deposits  on  cooling ;  the  supernatant  liquid  holding  starch  in  solution.  (Joun^  de 
Pharm.,  Nov.  1868,  pp.  361-2.)  Prof:  J.  S.  Blockley,  of  London,  has  ascertained 
that  certain  neutral  Ycgetable  substances  are  far  more  soluble  in  glycerin  than  in 
water.  Thus  salidn  dissolves  in  eight  parts  of  cold  glycerin,  and  santonin  in 
eighteen  parts  when  boiling.  The  latter  solution,  when  of  half  this  strength,  forms 
on  cooling  an  almost  solid  mass.  It  is  not  always  a  good  solvent  for  alkaloids  or 
their  salts,  and  will  $(nnetime$  precipilcUe  the  latter  from  their  watery  sohUiom, 
Glycerin,  next  to  alcohol,  is  the  best  solvent  of  iodine.  Iodine  and  iodide  of  potas- 
sium, when  dissolved  in  it,  form  iodized  glycerin^  the  medical  applioatioBS  of  which 
are  given  under  iodine.  (See  lodinium.)*  It  combines  with  potassa  and  baryta,  and 
also  with  sulphuric  acidL  GKycerin  is  not  susceptible  of  becoming  rancid,  or  of 
fermenting  spontaneously ;  but  will  generate  a  portion  of  alcohol  under  the  corn- 
bined  influence  of  chalk,  and  of  a  ferment  formed  of  cheese  or  animal  tissue. 
During  this  change  there  is  no  intermediate  formation  of  glucose,  provided  carbo* 
nate  of  calcium  is  present.  (^Berthelot,)  Glycerin  does  not  evaporate  when  exposed 
to  the  air ;  nor  can  it  be  distilled  without  decomposition,  unless  in  the  presence  of 
water  or  steam.  When  decomposed  by  heat,  it  emits  extremely  irritating  vapors. 
At  a  full  red  heat  it  takes  fire,  and  burns  with  a  blue  flame.  In  consequence  of 
the  high  temperature  required  for  its  vdatiliiation,  it  has  been  propoeea  to  use  it 
for  an  evaporating  bath,  in  which  a  heat  beyond  that  of  boiling  water  is  required. 
Glycerin  is  antiseptic^and  has  been  recommended  by  Mr.  Warington  and  M.  I)emar- 
quay  to  preserve  alimentary  substances  and  objects  of  natural  hist<Nry,  and  to  inject 
bodies  for  dissection.  According  to  Dr.  W.  Fraaer,  it  does  not  answer  to  keep 
pathological  preparations ;  as  they  are  completely  softened  by  its  action.  M.  Ber- 
thelot,  of  Paris,  has  succeeded  in  combining  glycerin  with  a  number  of  adds,  both 
mineral  and  organic,  forming  three  distinct  series  of  neutral  compounds.  Among 
others  he  has  united  it  with  the  fatty  acids,  producing,  by  synthesis,  ihe  organic  iktty 
substances,  stearin,  palmitin,  olein,  eta  Glycerin  1ms  been  formed  artificially  from 
tribromallyl,  by  Wurts,  and  from  trichlorhydrin,  by  Friedel  and  Silva.  Neither 
gjnithesis  is  practical  on  a  large  scale,  nor  could  they  compete  with  its  preparation 
firom  natural  iats.  By  Pasteur  it  has  been  ascertained  to  be  one  of  the  products  of 
the  vinous  fermentation.  Glycerin  is  a  triatomic  alcohol,  being  a  compound  of  the 
triad  radical  (C^H^  with  3(0H)  groups.  In  the  natural  flits,  the  three  H  atoms 
of  these  OH  groups  are  replaced  by  fatty  acid  radicals  like  stearyl,  Gj^Hg^O, 
palmityl,  CuH^O,  and  oleyl,  C^^JO.  The  natural  fats  are,  therefore,  compounds 
of  an  fdcohol  radical  with  an  organic  acid,  and  are  true  ethers,  to  which  the  special 
names  of. yfycerides  have  been  given. 

The  solvent  and  preservative  properties  as  well  as  agreeable  taste  and  permanent 
consistence  of  glycerin  render  it  very  useful  as  a  menstruum  in  pharmacy ;  and  a 

*The  following  tabTe^  by  Kitrw,  giTes  a  general  yiew  of  the  solvent  powers  of  gljoerin. 
100  parts  of  glyeorin  dltsolTing  the  anneied  quantities  of  snVstanoes: 
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/lass  of  preparations  consifltiDg  of  medicinal  sabatanoes  disflolved  in  it  has  come  inio 
ixtensiye  use.  The  British  Pharmacopcdia  has  adopted  snob  a  class,  under  the 
name  of  Giycerina  or  glyeerinei.  This  title  is  not  now  available  because  these 
tenninations  are  reserved  for  alkaloids,  whilst  the  term  gfyeeroU^^  adopted  from  the 
French,  is  objectionable,  as  the  termination  has  been  used  as  designative  of  oertain 
proximate  principles.     Bat  the  U.  S.  title,  Glycerita  or  glyeenie$^  is  satisfactoty. 

Impurities  and  Testa.  &tyoerin  is  occasionallj  defident  in  density  and  con- 
sistency. According  to  M.  Dafpiaz,  it  is  sometimes  perfectly  colorless  from  being 
bleached  by  chlorine,  when  it  is  apt  to  contain  chloride  of  ciuciam,  as  well  as  free 
chlorine.  The  latter  may  be  detected  by  rendering  the  suspected  sample  slightly 
blue  by  a  few  drops  of  sulphate  of  indigo,  and  then  adding  a  little  sulphuric  acid, 
when,  if  free  chlorine  be  present,  the  blue  color  will  disappear.  The  Pharmaoopoeia 
famishes  the  following  tests.  **  Oljcerin  should  be  neutral  to  litmus  paper.  Upon 
warming  a  portion  of  5  or  6  Gm.  with  half  its  weight  of  diluted  sulphuric  add,  no 
butyric  or  other  acidulous  odor  should  be  developed.  A  portion  of  2  or  3  Gol, 
flently  warmed  with  an  equal  volume  of  sulphuric  acid  in  a  test-tube,  should  not 
become  dark  colored  (abs.  of  cane  sugar).  A  portion  of  about  2  6m.,  heated  in  a 
small,  open  porcelain  or  platinum  capsule,  upon  a  sand-bath,  until  it  boils,  and  then 
ignited,  should  bum  and  vaporise  so  as  to  leave  not  more  than  a  darii  stain  (abs.  of 
sugars  and  dextrin,  which  leave  a  porous  coal).  A  portion  heated  to  about  85^  C. 
(1^5^  F.),  with  test-solution  of  potassio-cupric  tartrate,  should  not  give  a  dedded 
vellowish  brown  precipitate,  and  the  same  result  should  be  obtained,  if,  before  apply- 
ing this  test,  another  portion  be  boiled  with  a  little  diluted  hydrochloric  add  for  half 
an  hour  (abs.  of  sugan).  After  full  combustion  no  reddue  should  be  left  (metaUie 
salts).  Diluted  with  10  times  its  volume  of  distilled  water,  portions  should  give  no 
predpitates  or  colon,  when  treated  with  test-solution  of  nitrate  of  silver,  chloride 
of  barium,  chloride  of  calcium,  sulphide  of  ammonium,  or  oxalate  of  ammonium 
(acrylic,  hydrochloric,  sulphuric,  or  oxalic  adds,  iron  or  caldum  salts)."  U,& 
Lime  may  be  detected  by  oxalate  of  ammonium ;  lead,  by  hydrosulphate  of  aB»- 
monium ;  and  sulphuric  add,  by  a  soluble  salt  of  baiyta.  Diluted,  and  boiled 
with  a  solution  of  potassa,  it  is  not  altered  in  color,  showing  the  abaence  of  ^u> 
cose.  Trommer's  test  is  probably  still  more  effectual.  Chloroform  was  proposed 
as  a  test  of  sugar,  in  consequence  of  the  complete  insolubility  of  sugar  in  it, 
while  glycerin  was  said  to  be  very  soluble ;  but  subsequently  chloroform  has  been 
shown  to  be  incapable  of  dissolving  glycerin,  though  readily  forming  an  even  mix- 
ture, which  separates  into  ito  two  constituents,  on  standing.  (^Chem.  Neux,  Fd>.  25, 
1870,  p.  87.)  The  absence  of  sugar  is  shown,  if,  upon  the  addition  of  two  drops 
of  concentrated  sulphuric  acid,  and  the  application  of  heat,  no  brown  discoloration 
is  observed.  (Joturn,  de  Pharm,^  Nov.  1863,  p.  405.)  The  late  Prof.  Prooter 
believed  that  the  most  satisfoctory  method  of  detecting  cane  sugar  b  to  dilute  a  little 
glycerin  with  three  parts  of  water,  then  add  a  fow  grains  of  tartaric  add,  and  boO 
for  a  short  time.  Cane  sugar,  if  present,  is  thus  converted  into  glucose,  which  may 
be  detected  by  adding  first  a  solution  of  sulphate  of  copper,  and  then  the  sdution 
of  potassa  to  the  heated  liquid,  when  the  formation  of  the  reddish  suboxide  of  copper 
will  afford  the  requisite  proof.  (A,  J.  jP.,  1867,  p.  110.)  According  to  M.  Hager, 
sugar  or  dextrine  may  be  detected  in  the  following  manner.  Dilute  the  ^yoerin 
with  water,  add  mo^bdate  of  ammonium  and  some  drops  of  nitric  add,  and  boiL 
If  these  impurities  are  present,  a  blue  color  is  produced  \  if  not^  it  remains  colorless. 
(Ibid.,  May,  1869,  p.  206.)* 

Among  the  most  injurious  impurities  of  glycerin  are  thought  to  be  oxalic  and 
formic  adds,  the  latter  of  which  is  especially  irritating  to  the  skin,  so  as  to  unfit 

*  As  impure  gljoeiia  is  often  irritant  to  the  skin,  and  thus  nnfitted  for  lo&ie  of  the  aoit  tan. 
portant  uses  of  this  principle,  it  is  very  important  to  have  a  test  hj  whioh  this  kind  of  impnritj 
may  l>e  detected.  Aooordlng  to  M.  Hager,  if  eoaal  yolnmes  of  the  irritating  glycerin  ana  part 
snlphario  acid  be  mixed  in  a  glass  tube,  there  wAl  be  an  immediate  dinengagement  of  gas ;  and. 


after  the  escape  of  gas  has  eeased,  and  the  mixture  allowed  to  rest,  a  renewed  agitation  wiU 
a  new  development  of  gas ;  and  this  phenomenon  may  be  repeated  sereral  times ;  whereas,  if  the 
glycerin  be  pare  and  nnirritant,  there  is  a  rise  of  temperature,  and  there  may  be  a  stight  diseolor- 
ation,  but  no  efForvesoenoe,  and  only  the  production  of  a  few  bubbles  of  air  on  agitation.  {Jomn, 
de  Pharm.  el  d^  Chim^  Not.  1867,  p.  360.) 
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l^joerin  for  some  of  tbe  par|>o0e8  ibr  which  it  is  most  employed.  The  ozaUo  aoid 
is  said  to  result  from  the  action  of  sulphuric  acid  employed  in  purifying  glycerin ; 
the  formic,  from  the  reaction  between  glycerin  and  oxalic  acid.  They  may  be  de- 
tected by  the  U.  S.  P.  tests.  Mr.  Henry  Bower,  of  Philadelphia,  who  manufactures 
▼eiy  pure  glycerin,  says  that  nitrate  of  silver  is  the  most  reliable  test.  Glycerin 
which  shows  no  reaction  with  this  salt,  he  considers  suitable  for  all  uses.  (A.  J.  P., 
1868,  p.  265.)  For  a  method  of  eztmodng  glycerin  fitom  mixtures  containing  sugar 
•nd  glucose,  see  a  p^ser  by  Prof.  Presooti.  ( JV.  i?.,  1878,  p.  364.)  For  methods 
of  determining  glycerin  in  mixtures  or  its  detection  in  wines,  etc.,  see  Ohem,  Neum^ 
1882,  p.  36;  A.  J.  R,  1882,  p.  284;  Si^weiz.  Woekenm^.  /.  Pkarm.,  1881,  p. 
307;   Chem,  Newt,  1886,  p.  15;  Amer.  Drug,,  1886,  p.  85. 

Xodioal  Properties.  The  uses  of  glycerin  as  a  vehicle  of  other  medicines  have 
been  already  given.  When  given  internally,  it  is  laxative,  and  It  has  also  been  sug- 
gested as  a  subelitttte  for  cod-liver  oil  in  phthisis,  ete.  Dt.  R.  P.  Cotton,  however, 
Yob  tried  it  in  the  Oonsumption  HoB}Htal  at  Bronpton,  and  shown  that  it  has 
geDemlly  but  little  influence,  and  that  as  a  remedial  agent  it  will  bear  no  comparison 
with  cod-liver  oil.  When  injected  directly  into  the  blood,  f^ycerin  produces  in  the 
lower  animals  violent  nervous  symptoms  and  death,  but  this  aetion  is  probably  due 
to  the  mechanical  alteration  of  the  viscidity  of  the  vital  fluid.  All  our  physiological 
evidence  goes  to  show  that  glycerin  has,  unless  in  very  immoderate  quantities,  no 
distinct  physiological  or  therapentie  properties  other  than  those  of  a  feeble  laxative. 
Although  at  various  times  much  lauded  in  tuberculous  diseases  and  in  diabetes,  it 
has  entirely  fidled  to  gain  the  confidence  of  the  profession,  and  is  now  very  rarely 
employed. 

Glycerin  has  come  into  eztensive  use  as  an  eonUmal  remedy.  Its  emollient 
virtues  and  undtying  property  adapt  it  to  the  treatment  of  skin  diBcases  in  which 
a  softening  and  soodiing  appHcatiOQ  is  required.  It  appears  to  have  been  first 
employed  externally,  in  1846,  by  Mr.  Thomas  De  k  Rue,  of  London,  whose  oh* 
servation  of  its  utility  led  Mr.  Startin  to  try  it  in  the  Hospital  for  Skin  DiseaseSi 
where  it  came  into  extensive  use.  The  principal  cutaneous  diseases  in  which  it  has 
been  found  beneficial  ore  pityriaos,  lepra,  herpes,  eceema,  psoriasis,  prurigo,  and 
lichen.  It  is  a  useful  addition  to  lotions  in  the  incrusted  form  of  lupus,  and  in  va« 
rions  syphilitic  and  strumous  eruptionB.  It  is  also  useftil  in  chapped  skin  and  exco- 
riated surfaces.  Added  to  poultices,  in  a  proportion  varying  6om  one-fourth  to 
one-sixteenth,  it  has  the  efiect  of  keeping  them  soft  for  a  long  time.  To  collodion 
it  gives  a  plasticity  which  renders  it  often  better  suited  to  skin  afiectionB.  Incorpo* 
rated  in  very  small  proportion  with  extracts  and  pills,  it  keeps  them  soft  and  Aee 
from  mouMiness.  M.  Dever^e,  in  giving  the  ranilts  of  bis  trials  of  glycerin  in 
■kin  diseases,  thinks  its  virtues  have  been  exaggerated,  and  that  it  is  not  superior 
to  pure  lard  and  similar  fat^  substances ;  though  it  has  the  advantages  of  liijuidity 
and  fireedom  ftom  odor.  In  cases  of  deafness,  from  d^dency,  aeenmulation,  or 
hardness  of  the  cerumen,  and  attended  with  dryness  of  the  meatus,  glycerin  is  an 
exoellent  remedy,  introduced  into  the  canal  by  means  of  raw  cotton  saturated  wil& 
it.     Glycerin  may  be  used  in  the  form  of  an  ointment.'*' 

Glycerin  has  been  recommended  by  M.  Yogel  as  a  substitute  for  the  common 
water-bath.  A  temperature  of  100^  C.  (212^  F.)  can  be  applied  by  means  of  it, 
without  the  diffusion  of  unpleasant  odors,  as  from  fixed  oils  or  paraf&ne  used  in  the 
same  way.  {Jowm,  de  Phartn,,  Oct  1868,  p.  316.^ 

Off,  Prep,  Extracta;  Extracta  Fluida;  Glycenta;  Tinctune,  etc. 

Off.  Prep,  Br.  Bxtractum  Cinchonss  Liquidum ;  Glycerinum  Aeidi  Carbolici ; 
Glycerinum  Acidi  Oallici;  Glycerinum  Acidi  Tannici;  Glycerinum  Aluminis; 
Glycerinum  Amjli ;  Glycerinum  Boracis ;  Glycerinum  Plumbi  Subacetatis ;  Glyceri- 
num Tragaoanthm ;  Lamellsa ;  Linimentum  lodi ;  Lioimentum  Potassii  lodidi  cum 

*  ICr.  Boky's  ghfcerin  otnAnail  is  made  as  follows.  Take  of  tpermacetl  haff  an  ounce  ;  white  wax 
a  drachm;  oil  of  almonds  two  fluidouncitt;  glycerin  a  Jluidounce,  Melt  the  spermaceti  and  wax 
with  the  oil  of  almonds  by  a  moderate  heat.  Then,  haying  poured  the  melted  liquid  into  a 
Wedgwood  mortar,  add  tbe  glycerin,  and  rub  until  tbe  ingredients  are  thoroughly  mixed  and  oooL 
TbiM  ointment  may  be  used  with  advantage  in  chaps  and  excoriations. 
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Sapone ;  Mel  Boraeis ;  Pilula  Aloes  et  Myrrhas ;  Pilala  Rhei  CSompoeita ;  Piliih 
Saponis  Gomposita ;  Tinctura  Kino ;  Ungaentum  lodi. 

GLYCERITA.     Gh/cerites. 

(GLfQ-f-BiT4.) 

Olyeerina,  Br.;  GlyMriMt. 

These  are  aolations  of  mediciDal  sabstances  in  glycerin.  In  the  thirteenth  edition 
of  the  Dispensatory  various  reasons  were  adduced  for  preferring  the  name  g^yceratet 
for  these  preparations,  but,  as  the  revisers  of  the  U.  S.  Pharmacopoeia  have  sinee 
adopted  that  of  glyoerites,  these  reasons  are  omitted.  The  U.  S.  name  ia  oertainly 
much  better  than  the  Bnglish.   (See  p.  713.) 

Glyeerin  has  valuable  properties  as  a  solvent  and  vehicle  of  medicinal  subetanees. 
Such  are  its  not  unpleasant  taste  and  bland  character ;  its  wide  range  of  solvent 
power,  which  adapts  it  sometimes  as  a  menstruum  where  neither  water  nor  aloollol 
could  be  advantageously  used,  and  enables  it  to  retain  in  solution  insoluble  subatanoei 
so  frequently  deposited  from  infusions  and  decoctions;  and  its  preservative  influence, 
which  oflen  protects  against  oxidation,  and,  by  a  destructive  agency  upon  all  of  the 
lowest  forms  of  vegetable  and  animal  life,  prevents  the  various  fermentative  piooesses 
so  destructive  of  organic  bodies.  Another  important  property,  as  a  vehicle  for  ex- 
ternal remedies,  is  &.e  permanence  of  its  liquid  character,  so  that  it  does  not,  like 
water  and  alcohol,  dry  up  when  applied  to  the  skin ;  resembling  in  this  respect,  as 
well  as  in  its  demulcent  quality,  the  fixed  oils,  without  their  tendency  to  rancidity. 
Hence  it  has  of  late  come  into  extensive  use  in  the  preparation  of  medi<»nal  solu- 
tions, which  under  the  name  of  Olycirh  found  admission  into  the  French  Codex  of 
1866,  and  are  now  recognised  by  both  the  United  States  and  British  Pharmacopodias.* 
In  the  last  revision  of  the  U.  S.  Pharmacopoeia  all  of  the  formeriy  officinal  glycerites 
were  dropped,  including  two  of  the  most  valuable  and  fteauently  used,  glyoerile  of 
tannic  and  carbolic  acidk  Two  new  glycerites  were  introauoed,  Glyoeritum  AmyU 
and  Glyoeritum  Yiteili. 

GLYCEEINUM  ACIDI  CARBOLICL  Br.     Glyoerine  of  QxrboUe 

Add. 

Glyo^role  d'Adde  phiniqae.  Glycerine  ph^nique,  Fr.;  PheooKGIyeerit,  O. 

"  Take  of  Carbolic  Aoid  one  ounce  [avoirdupois]  ;  Glycerine  four  fluidouneei  [Im- 
perial measure].  Rub  them  together  in  a  mortar  until  the  acid  is  dissolved ;  or  Uie 
mixture  may  be  warmed."  Br. 

For  the  uses  of  this  preparation,  see  Amdum  CarhoUcum  (p.  47).  It  is  nearly 
identical  in  strength  with  the  Olyceriium  Addi  Carbolid  of  V.  8.  P.  1870,  which 
was  made  by  mixing  one  ti'oyottnoe  of  carbolic  acid  with  four  JUndouneei  of  glycerin. 
It  may  be  used  internally  or  locally,  and  for  both  purposes  should  in  general  be 
diluted  with  water  at  the  time  of  application.  Four  and  a  half  minims  represent 
about  a  grain  of  the  add.     The  dose  is  from  five  to  ten  minims  (0-3-0-6  C.c). 

GLYCEEINUM  ACIDI  GALLICL  Br.     Glycerine  of  GaOic  Add. 

(QLfgf-BfNCH  Xg'i-Di  GXL'LJCI.) 
Glye^role  d'Aetde  galliqae,  Fr.;  Gallassaiire-Glycerit,  0. 

"  Take  of  Gallic  Acid  one  ounce  [avoirdupois] ;  Glycerine  four  fluidounee^  [Im- 

*  Olyceritum  Piei9  Liquida.  U.  S.  1870.  Olycerite  of  Tar,  "Take  of  Tar  a  troyouncB,'  Carbonate 
of  Magnesiam,  in  powder,  two  troyouncet }  Qljeerva  four  JlmdouMea ;  Aloohol  tw  jfuidowmcf  f 
Water  ten  Jiuidounee:  Having  mixed  the  Glycerin,  Aloohol,  and  Watar,  rnb  tbe  Tar  in  a  mortar, 
first  with  tbe  Carbonate  of  Magneeium,  and  then  with  six  flaidounoes  of  the  mixed  liquids  gradu- 
ally added,  and  strain  with  expression.  Kub  the  residue  in  like  manner  with  half  the  remaining 
liquid,  and  strain  as  before.  Repeat  the  process  again  with  the  remaining  liquid.  Put  the  retidM 
into  a  percolator,  add  gradually  the  expressed  liquids  previously  mixed,  and  afterwards  a  sufSeieBt 
quantity  of  water  to  make  the  liquid  which  parses  measure  a  pint."  U.  S. 

This  is  a  very  excellent  preparation  of  tar,  which  may  be  used  either  externally  or  interea^y. 
The  formula  is  essentially  tne  same  as  that  proposed  by  Mr.  J.  B.  Moore,  although  employing  one- 
third  less  of  the  magnesium  salt  (A.  /.  P.,  1869,  p.  115).  As  first  made  it  is  of  a  reddish  brown 
color;  after  a  time  it  is  apt  to  deposit  pitchy  matter,  which  should  be  separated  by  filtration.  An 
ounce  of  it  repreients  half  a  fluidrachm  of  tar.  The  dose  is  a  drachm  to  a  naif  ounce  (3'7S-15  Ce.)- 
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perial  measure].  Stir  them  together  in  a  porcelain  dish,  and  apply  a  temperature 
BOt  exceeding  that  of  a  water-bath  until  complete  solution  is  effected."  Br. 

Thb  preparation  was  dropped  at  the  last  revision  of  the  U.  S.  Pbarmaoopoeia.  The 
strength  of  the  Glyceritum  Addi  GaUici  of  U.  8.  P.  1870  was  <me  troyounce  of 
gallic  acid  to /our  Hutdovnces  of  glycerin  the  manipulation  being  the  same  as  in 
the  British. 

Prof.  T.  E.  Thorpe  cautions  against  the  use  of  a  temperature  higher  than  100^  C. 
(212^  F.),  because  of  the  conrersion  of  the  gallic  acid  into  poisonous  pyrogaliic 
add.  ( YutrBook of  Pharmacy,  1862,  p.  469.) 

Glycerin  is  pecuharly  fitted  fbr  a  Tchicle  of  gallic  add,  which  it  readily  dissolres, 
while  the  acid  b  but  sparinglysoluble  in  water.  For  the  uses  of  this  glvcerite,  see 
Aeidum  ChUUcum  (p.  62).  The  solution  contains  one  grain  of  gallic  acid  in  about 
ftmr  and  a  half  minims  of  glycerin,  and  the  dose  is  ftom  twenty  to  sixty  minims 
(1-25-3-75  C.c). 

GLYCERINUM  ACIDI  TANNICI.  Br.    Glycerine  of  Tannic  Acid. 

Glre^Tole  de  Tannin,  Glycerine  tannique,  Fr,;  Tannin-Qlvoerol,  G. 

**Take  of  Tannic  Acid  one  ovnce  [avoirdupoisl ;  w^omne  four  fltndounce$  [Im- 
perial measure].  Stir  them  together  in  a  porcelain  dish,  and  apply  a  temperature 
not  .exceeding  that  of  a  water-bath  until  complete  solution  is  effected."  Br. 

This,  the  most  yalnable  of  all  glycerites,  was  unfortunately  dropped  at  the  last 
revision  of  the  U.  S.  Pharmacopoeia :  the  strength  of  the  British  preparation  very 
closely  corresponds  with  that  of  the  Glyceritum  Acidi  Tannicij  U.  S.  P.  1870, 
which  was  one  troyounce  of  tannic  add  to  four  fluidounce$  of  glycerin. 

This  preparation  may  be  used,  both  internally  and  externally,  for  most  of  the  pur- 
poses to  which  tannic  acid  is  applied.  (See  Acidiim  Tannicum,  p.  1 17.)  Dr.  S.  Ringer 
esteems  it  highly  as  a  remedy  in  ozsena  and  other  sanious  or  purulent  discharges 
from  the  nostrils  and  ears,  being  omitted  if  the  symptoms  present  an  acute  form. 
He  haa  found  it  also  very  senrioeable  in  the  early  stages  of  eczema,  and  in  impetigo; 
the  scabs  being  removed  before  it  is  applied ;  and  considers  it  extremely  useful  in 
chronic  inflammation  and  superficial  ulceration  of  the  fauces,  with  a  relaxed,  moist, 
and  granular  appearance  of  the  pharyngeal  mucous  membrane.  (^Am.  Joum.  of  Med. 
Set.,  Jan.  1869,  p.  241.)  The  solution  contains  one  grain  of  tannic  acid  in  between 
four  and  five  minims ;  and  the  dose  is  from  ten  to  forty  minims  (0*6-2*5  C.c). 

On  the  whole,  it  is  a  most  usefhl  preparation  of  tannic  acid  for  external  use ;  as 
cireumstanoes  require  it  the  officinal  strength  may  be  altered  by  direcUons  of  the 
physician ;  a  very  concentrated  solution,  two  parts  of  glycerin  to  one  of  tannin,  may 
be  made  by  the  aid  of  a  moderate  heat  This  applied  daily  to  nipples,  during  the 
later  months  of  pregnancy,  will  usually  prevent  the  occurrence  of  *'  sore  nipples** 
during  suei^ling. 

GLYCERINUM  ALUMINI8.    OlycmiM  of  Ahm. 

"  Take  of  Alum,  in  powder,  one  ounce  [avoir.] ;  QXjemoe  five  fluidowmeeB  [Imp. 
meas.].  Stir  them  together  in  a  porcelain  dish,  gently  applying  heat  until  solution  is 
effected.    Set  aside ;  and  pour  off  the  clear  fluid  from  any  deposited  matter."  Br. 

This  is  a  new  and  valuable  addition  to  the  British  Pharmacopoeia.  It  has  the  as- 
tringency  of  the  glyceride  of  tannin  without  the  tendency  to  soil  the  linen  or  blacken 
in  contact  with  iron.  It  was  proposed  by  Dr.  R.  W.  Parker.  Its  medical  proper* 
ties  are  those  of  alum.  {A.  J.  P.,  1886,  p.  296.) 

GLYCfERITUM  AMYLL  U.S.    GlycerUe  of  Starch. 

(GLtQ-|J-Bi'TtJM  jji-MY'Lf.) 

Olyoerinum  Amyli,  Br.;  Qlyoerine  of  Starch ;  Unguentam  Glyoerini,  P.  0,;  Qlyoamyl,  Plaama 
Glj96r6  d'Amidon,  Glyo^rat  simple  (d'Amidon),  Fr,;  Stilrke-Glyoerit,  G. 

«*  Starch,  ten  pcurU  [or  one  ounce  av.] ;  Glycerin,  ninety  parU  [or  seven  fluid- 
ounces],  To  make  one  hundred  parte.    Bub  them  togedier  in  a  mortar  until  they 
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are  intimately  mixed.  Then  tranafer  the  mixture  to  a  poraelain  capaale,  and  apply 
a  heat  gradually  raised  to  140«  C.  (284^  F.),  and  not  ezoeeding  IA4P  C.  (291^  F.;^ 
stirring  constantly,  until  tlie  starch-gnnulea  are  completely  dunoWed  and  a  trans- 
lucent jelly  is  formed."  D>8. 

"  Take  of  Starch  <me  ounce  [avoir.] ;  Glycerine  Jive  flmdomcei  [Imp.  meaa.] ; 
Distilled  Water  three  fluidounces  [Imp.  meas.].  Stir  them  together  in  a  poroelaia 
dish,  and  apply  heat,  stirring  constantly,  until  the  starch  partidea  are  oompleCely 
broken  and  a  translucent  jelly  is  formed."  Br, 

Of  these  preparations  it  is  only  necessary  to  say  that,  wiih  the  exception  of  an 
inconsiderable  difference  in  the  proportions,  they  are  the  same  as  that  brought  into 
notice  in  1858  by  Mr.  G.  F.  Schacht  under  the  name  ofpUumOy  aa  a  sabatitnte  ibr 
ointments,  the  emollient  and  demulcent  properties  of  which  they  pospcis,  withont 
their  inconvenience,  whether  used  simply,  or  as  a  vehicle  for  oiher  anbstanoea  to  be 
employed  locally.  Mr.  Schacht  prepares  plasma  by  mixing  70  grains  of  atarah  in 
powder,  and  a  fluidounce  of  glycerin,  heating  to  240^  F.  until  the  union  ia  effected, 
and  stirring  constantly.  The  stirring  should  be  continued  moderatdy,  during  the 
cooling,  to  secure  a  proper  consistence.  As  the  plasma  is  liable  to  absorb  moistnreb 
it  should  be  kept  in  well-closed  vessels.  (P.  •/.  Jr.,  Oct.  1866,  p.  210.) 

Phcmn,  Vkes.  Br.  Suppositoria  Acidi  Garbolici  cum  Sapone;  Suppoaitoria  Add! 
Tannici ;  Suppositoria  Morphinas  cum  Sapone. 

GLYCERINUM  B0RACI8.  Br.     Glyeerine  of  Borax. 

Glyo^role  de  Borax^  Fr,;  Borftz-Gljoerol,  G, 

'^  Take  of  Borax,  in  powder,  one  ounce  [avoir.] ;  Glycerine  /our  ^uicUnmeet 
[Imp.  meas.] ;  BistiJled  Water  two  Jlutdounces  [Imp.  meas.].  Bub  them  together  in 
a  mortar  until  the  borax  is  dissolved ;  or  heat  gently  until  solution  ia  effected.'*  Br, 

The  Olyceritum  Sodii  Boratis  of  U.  S.  1870  was  of  the  atrength  of  one  troy- 
ounce  to /our  Jlutdounces,    Otherwise  it  did  not  differ  from  the  British  preparation. 

The  demulcent  properties  and  sweet  taste  of  this  prq)aration  render  it  a  useful 
and  convenient  method  of  applying  borax  to  the  infantile  thrush,  and  other  forms 
of  sore  mouth  in  children.  It  has  been  very  highly  commended  in  facial  erysipelas 
by  Prof.  D.  M.  Salazar,  of  Madrid.  The  part  should  be  f^ly  painted  with  it  and 
then  covered  with  raw  cotton.  (JV.  F.  Med,  Record,  viii.  311.) 

GLYCERINUM  PLUMBI  SUBACETATIB.  Br.    Glyoerwe  nf 

Suhixcetate  of  Lead, 

(OLfQ-f-Bl'KtM   PLtlfBI  StB-Xg-^TATfe.) 

'^  Take  of  Acetate  of  hetid  Jive  ounces  [avoir.] ;  Oxide  of  Laid,  in  powder,  Uerm 
and  a  haJlf  ounces  [avoir.] ;  Glycerine  one  pint  [Imp.  meas.] ;  Dialed  Water 
twelve  fluidounces  [Imp.  meaa.].  Mix  togetner  and  boil  for  a  quarter  of  an  hour ; 
then  filter  and  evaporate  until  the  water  is  dissipated*'*  Br, 

This  glycerite  originated  with  Dr.  Balmanno  Squire,  of  London,  but  the  proeeas 
made  officinal  is  that  recommended  by  Dr.  B.  W.  JParker.  (See  A,  J.  P.,  1886,  p. 
296.)  It  is  a  powerful  sedative  astringent,  and  may  be  employed  aa  a  loeal  applm- 
tion  in  various  external  inflammations. 

GLYCERINUM  TBAGACANTHJE.  Br.    Olyoerme  of  Thxgacanlk. 

(OLtQ-f-BI'NtH  TR&G-^-CXKTELS.) 

"  Take  of  Tragacanth,  in  powder,  one  hundred  and  ten  grams}  Otmrine  one 
fluidounce  [Imp.  meaa.]  ;  Distilled  Water  seventy/our  fluic^rams.  Mix  the  trag- 
acanth  with  the  glvcerine  in  a  mortar,  add  the  water,  and  mb  until  a  tranafaioent 
homogeneous  jelly  is  produced.*'  Br, 

This  new  officinal  haa  been  introduced  into  the  British  Phannacopoia  mainly  to 
serve  aa  an  exei^nt  for  pilla. 
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GLYCERITUM  VITELLI.  U.  8.    OlycerUe  of  YoOc  of  Egg. 

[Olyoonin^ 

(OLtg-f-Kl'TttM  VJ-TttL'Ll.) 

"Fresh  Yolk  of  ^^^  forty-five parU  [or  thirteen  ounces  av.];  Glycerin, y|/ly- 
five  parts  [or  sixteen  ounces  av.],  To  make  one  hundred  parts,  Ruh  the  Tolk  of 
£^  with  the  Oljcerin  gradually  added,  until  they  are  thoroughly  mixed."  U.  S. 

Under  the  name  of  Glyconin  there  has  been  employed  in  France  for  many  years, 
both  for  medical  purposes  and  for  those  of  the  toilet,  an  emulsion  made  of  glycerin  and 
the  yolk  of  eggs.  When  these  two  substances  are  rubbed  together,  they  unite  to 
form  a  very  intimate  mixture,  which  does  not  separate.  It  has  the  consbtence  of 
honey,  and  forms  an  opaque  emulsion  with  water.  It  may  be  preserved  almost  in- 
definitely. The  usual  proportions  of  the  ingredients  are  four  parts  of  the  yolk  of 
eggs  and  five  parts  of  pure  glycerin.  Attention  was  called  to  its  usefulness  as  a 
▼ehide  for  the  administration  of  cod-liver  oil  by  Mr.  Geo.  C.  Close,  of  Brooklyn, 
N.  Y.,  in  1874,"*  and  it  has  since  been  repeatedly  recommended  for  this  purpose, 
and  as  a  basis  emulsion  for  general  purposes.  See,  also,  papers  by  Mr.  Close  in  JVoc. 
A.  P.  A.J  1884  and  1886.  It  is  itself  not  medicinal,  but  is  used  as  a  protective  local 
application  in  burns,  erysipelas,  fissure  of  the  nipples,  and  various  cutaneous  a£fections. 

GLYCYRRHIZA.  U.&     Obfeyrrhiza.    lIAquorice  Boot.'] 

(OLf^fS-BHl'Z^— glis-ir-rl'i^) 

BljejTTldMm  Radix,  Br,,-  Radix  LiqoiritisB  Glabra,  P.  O.;  Radii  Oljoyrrfalin  HltpanioaBi 
Spanish  Lieorioe  Root;  R^giiMe,  Bets  dovx,  Raoine  douoe;  Bois  de  R6gli8My  Fr,;  Spanisches 
Silaahols,  Spanisohe  Sfisiholswurie],  SiiBihoUwunel,  (?.;  Liquirisia,  //./  lUigaliia,  Sp. 

**  The  root  of  Glycyrrhiza  glabra.  Linn^.  (JVo^.  Ord.  LegumiDOSSS,  Papiliona- 
ceas.)"  U,  S.  "  The  root  and  subterranean  stems  or  stolons,  fresh  and  dried,  of 
Glycyrrhisa  glabra,  Linn"  Br, 

Gen,  Ch,  Calyx  bilabiate ;  upper  lip  three-cleft,  lower  undivided.  Legume  ovate 
ooDipressed.    WiUd. 

Olycyrrhixa  glabra.  Willd.  Sp,  Plant,  iii.  1144 ;  Woodv.  Med.  Bot,  p.  420,  t. 
152  ;  Carson,  lUust,  of  Med.  Bot,  i.  38,  pi.  32.  The  liquorice  plant  has  a  perennial'. 
rooty  which  is  round,  succulent,  tough,  and  pliable,  furnished  with  sparse  fibres,. 
mpid  in  its  growth,  and  in  a  sandy  soil  penetrates  deeply  into  the  ground.  The 
stems  are  herbaceous,  erect,  and  usually  four  or  five  feet  in  height,  have  few  branches,. 
and  are  garnished  with  alternate,  pinnate  leaves,  consisting  of  several  pairs  of  ovate, 
blunt,  petiolate  leaflets,  with  a  single  leaflet  at  the  end,  of  a  pale  green  color,  and^ 
chunmy  on  their  under  surface.  The  flowers  are  violet  or  purple,  formed  like  those 
of  the  pea,  and  arranged  in  axillaiy  spikes  supported  on  long  peduncles.  The  calyx. 
is  tubular  and  persistent.  The  fruit  b  a  compressed,  smooth,  acute,  one-celled 
legume,  containing  from  one  to  six  small  kidney-shaped  seeds.  There  are  two  very; 
distinct  varieties  of  the  plant,  yielding  the  root;  the  typical  form,  which  is  smooth 
throughout,  and  the  variety,  G.  glandrdifera,  W.  K.,  in  which  the  stem,  leaves,  and. 
pods  are  more  or  less  roughly  glandular  or  pubescent. 

The  plant  is  a  native  of  the  south  of  Europe,  Barbary,  Syria,  and  Persia ;  and 
is  enltivated  in  England,f  the  north  of  France,  and  Germany.  Much  of  the  root 
imported  into  this  country  comes  from  Messina  and  Palermo  in  Sicily.  It  is  also 
largely  produced  in  the  north  of  Spain,  where  it  is  an  important  article  of  com- 
merce.    It  is  probable  that  a  portion  of  the  root  from  Italy  and  Sicily  is  the  product 

•  Oiyecnin  £mmMa%  of  OoA-Lvht  Oil,  The  fonnnla  propoted  bj  Mr.  Close,  and  at  one  time 
largely  used  by  Dri.  Andrewi,  Beard,  and  others,  is  as  follows.  Cod-Lirer  Oil  4  flaidonnces^ 
Olyconin  9  flaidraohms,  Aromatio  Spirit  of  Ammonia  1  flnidraohm,  Sherry  Wine  2  flaidonncest 
IMliited  Phosphorio  Aoid  4  flnidraohms,  Bssenoe  of  Bitter  Almond  (made  by  dlssolring  1  fluidraohm 
of  the  TolatUe  oU  in  half  a  pint  of  alcohol)  3  floidraohms.  The  ood-liver  oil  is  to  be  added  very 
sftpfa  to  the  glyoonin  with  orisk  stirring,  and  the  other  ingredients  added  in  the  order  named. 

-f  Most  of  the  liqaorioe  root  of  oommeroe  appears  to  be  the  prodnet  of  wild  plants,  but  it  has 
been  svecessfally  ooltirated  in  England  {A,  J,  P.,  1874,  473)  and  in  Syria  (P.  J,  Tr.  xtI.  647), 
Although  the  attempts  to  produoe  it  in  the  United  States  hare  hitherto  met  with  no  great  snoeesi^ 
we  een  see  no  reason  why  in  some  of  the  lowlands  of  the  South-eastern  States  it  should  not  flourish* 
An  interesting  report  upon  the  production  of  liquorice  root  in  Spain  was  made  by  Mr.  H.  C.  Marsten, 
United  States  oonanl,  and  maybe  found  abstracted  in  New  ReuMdiu,  Ztxk,  1882. 
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of  O,  echinata^  which  grows  wild  in  Apulii.  This  species  is  also  abundant  in  the 
south  of  Russia,  where,  acoordiDg  to  Hajne,  sufficient  extract  is  prepared  from  it  to 
supply  the  whole  Russian  empire.  Lai^  quaotitieB  of  liquorice  root  are  now  im- 
ported for  the  purpose  of  making  the  Extract,  the  imports  for  1887  being  79,603,835 
pounds,  valued  at  91,670,041. 

A  species  of  Qljcyrrhiia,  O.  lepidota,  grows  abundantly  about  St  Louis,  In  the 
State  of  Missouri,  and  flourishes  along  the  banks  of  the  Missouri  River  to  its  soune. 
It  is  probably  the  same  as  the  liquorice  plant  mentioned  by  Mackenrie  as  growing 
on  the  northern  coast  of  this  continent.  Mr.  Nuttall  states  that  its  root  posseam 
in  no  inconsiderable  d^ree  the  taste  of  liquorice. 

Properties.  The  liquorice  root  of  the  shops  is  in  long  pieces,  yaxyins  in  thick- 
ness from  a  few  lines  to  two  inches,  fibrous  when  not  peeled,  eztemafiy  grayish 
brown  and  longitudinally  wrinkled  by  desiccation,  internally  yellowish,  pliable,  to^, 
without  smell,  and  of  a  sweet  mucilaginous  taste,  mingled  with  a  slight  degree  of 
aerimoDy.  '*  Fracture  coarsely  fibrous ;  bark  rather  thick ;  wood  porous,  but  dense, 
in  narrow  wedges ;  medullary  rays  linear ;  taste  sweet,  somewhat  acrid.  The  under- 
ground stem,  whiph  is  often  present,  has  the  same  appearance,  but  contains  a  thin 
pith.^  U.  S.  There  are  two  chief  varieties  of  it,  the  Spanish  and  ihe  Russian. 
The  roots  of  the  latter  form  are  much  larger  than  the  Spanish,  and  their  taste  has 
more  or  less  bitterness  mixed  with  its  sweetness.  Mr.  Henry  N.  Rittenhouse  informs 
us  that  commercially  the  roots  are  preferred  in  the  following  order :  1,  Italian ;  2, 
Spanish ;  3,  Syrian ;  4,  Turkish ;  5,  Russian, — the  Italian  being  the  sweetest  and 
the  Russian  the  most  bitter.  Liquorice  root  is  often  worm-eaten  and  more  or  less 
decayed.  The  best  pieces  are  those  which  have  the  brightest  yellow  color  internally, 
and  of  which  the  layers  are  distinct.  The  bark  is  chiefly  liber,  consisting  of  paren- 
chymatous tissue  with  bast-cells,  which  are  stained  yellow  by  iodine,  and  are  arranged 
so  as  to  make  ordinanr  liber  bundles,  and  also  a  sort  of  net- work.  A  diaracter  md 
by  Pro£  Rothrock  (J[.  J.  P.,  1884, 129)  to  be  diagnostic  is  the  oocnrrenoe  in  the 
wood  and  parenchyma  of  bundles  composed  of  numerous  bast-cells,  surrounded  by  a 
sheath  -of  lai^  cells  containing  crystals  of  oxalate  of  calcinm.  In  the  Russian 
root  the  prosenehymatous  wood-cells  are  larger  than  in  the  Spanish.  The  powder  is 
of  a  gra^^sh  yellow  color,  when  the  root  is  pulverized  without  being  deprived  of  its 
epidermis ;  of  a  pale  sulphur-yellow,  when  the  epidermis  has  been  removed.  Robiquet 
found  the  following  ingredients  in  liquorice  root:  1,  a  peculiar  transparent  yeUow 
substance,  called  glycyrrhiziny  of  a  sweet  taste,  scarcely  soluble  in  cold  water,  very 
soluble  in  boiling  water,  with  which  it  gelatinises  on  cooling,  thrown  down  from  its 
aqueous  solution  by  acids,  readily  soluble  in  cold  alcohol,  insusceptible  of  the  vinous 
fermentation,  yielding  no  oxalic  acid  by  the  action  of  the  nitric,  and  therefbre 
wholly  distinct  from  sugar ;  2,  a  crvstallizable  principle  named  agedoUe  by  Robiquet, 
but  subsequently  proved  to  be  iaentical  with  cuparagin ;  3,  starch ;  4,  albumeo ; 
5,  a  brown  acrid  resin ;  6,  a  brown  nitrogenous  extractive  matter ;  7,  Kgnin ;  8,  sahi 
of  lime  and  magnesia,  with  phosphoric,  sulphuric,  and  malic  acids.  The  chief 
constituent,  ^ycyrrAtstn,  Qorap-Besanez  (Ann.  Ch,  und  Pharm.y  118,  p.  236)  con- 
sidered to  be  a  glucoside,  having  the  composition  C^HJO,.  On  boiling  with  dihite 
acids  it  breaks  up  into  glycyrretin  and  an  uncrystalRiable  sugar  capable  of  ferami- 
tation.  Roussin  (Jaum,  de  Pharm,  et  de  Chim,^  Svlj^  1875,  p.  6)  found  that  die 
sweet  taste  of  the  root  was  not  owing  to  the  ftiee  glucoside,  but  to  its  compound 
with  ammonia.  Habermann  (Ann.  C9i.  und  Pharm,,  197,  p.  105)  found  tiiat  gly- 
cyrrhisin^mmonia  was  the  acid  ammonium  salt  of  glycyrrhiric  acid,  a  nitrogenous 
acid,  and  gave  the  formula  G^^H^NO^-NH^  for  it  (See  Oly^yrrhizimim  Anmumia- 
tum.)    He  succeeded  in  extracting  from  the  commercial  '^  ammoniacal  glycyrrhirin** 

?ly<Sfrrhizic  add^  which  may  be  considered  to  be  the  active  constituent  of  Uquoriee. 
t  was  obtained  by  dissolving  the  crude  glycyrrhisin  in  glacial  acetic  add  at  a  bcA* 
ing  temperature,  rapidly  filtering,  again  treating  the  crystalline  parts  of  the  filtnute 
in  the  same  manner,  and  finally  purifying  by  repeated  oystallisations  from  90  per 
cent  alcohol.  Its  properties  are  peculiar,  and  account  to  a  great  extent  for  the 
singular  behavior  of  liquid  liquorice  preparations.  With  water,  in  which  the  sub- 
stance is  bat  little  soluble  at  ordinary  tanperature,  it  forms  a  transparent,  ' '  '*~ 
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yellow  jelly.  On  tnizifig  1  Gm.  of  the  body  with  100  Co.  of  water,  the  mixture 
after  a  few  hours  becomee  so  jelly-like  that  the  open  vessel  may  be  ioverted  without 
loeiug  any  substance.  It  is  insoluble  in  ether,  but  slightly  soluble  in  absolute  alcohol 
(even  boUing),  more  so  in  alcohol  of  90  per  cent.,  and  especially  so  when  hot.  Its  solu- 
bility increases  with  the  decrease  of  the  percentage  of  alcohd.  The  apparent  glu* 
eosidal  character  of  glyoyrrhiaic  add  Habermann  explains  by  the  fact  that  it  breaks 
up  on  boiling  with  dilute  sulphuric  acid  into  gUfcyrrhetin  and  paroMoccharic  acid^ 
according  to  the  reaction  C^H^NO„  +  2B,0  =  Cj,H^NO^  +  2Cfi^fl^.  {Atm,  d. 
Chem,,  197, 105 ;  N,  i?.,  S^  187&.)  By  fusing  glycyrrhiiin  with  caustic  potash, 
Weselsky  and  Benedikt  (Deutsch,  Chem.  Oe$,j  1876,  p.  1158)  obtained  paraaxy' 
benzoic  acid, 

Kedieal  Propertiet  and  TTses.  Liquorice  root  is  an  excellent  demulcent,  well 
adapted  to  catarrhal  affections,  and  to  irritations  of  the  mucous  membrane  of  the 
bowels  and  urinary  passages.  It  is  best  given  in  the  form  of  decoction,  either 
alone,  or  combined  with  other  demulcents.  It  is  frequently  employed  as  an  addition 
to  the  decoctions  of  acrid  or  irritating  vegetable  substances,  such,  for  example,  as 
seneka  and  meiereon,  the  acrimony  of  which  it  covers,  while  it  renders  them  more 
acceptable  to  the  stomach.  Before  being  used,  it  should  be  deprived  of  its  cortical 
rart,  which  is  somewhat  acrid,  without  possessing  the  peculiar  virtues  of  the  root. 
The  decoction  may  be  prepared  by  boiling  an  ounce  of  the  bruised  root,  for  a  few 
minutes,  in  a  pint  of  water.  By  long  boiling,  the  acrid  resinous  principle  is  ex- 
tracted. Perhaps,  however,  to  this  principle  may  in  part  be  ascrib^  the  therapeu- 
tical virtues  of  liquorice  root  in  chronic  bronchial  diseases.  The  powder  is  used  in 
the  preparation  of  pills,  either  to  give  due  consistence,  or  to  cover  their  surface  and 
prevent  them  ftom  cohering. 

For  formulas  for  Aromatic  Elixir  and  Syrup  of  Liquorice,  see  Part  II.,  National 
Formukury, 

Off.  Prep.  Extractum  Olycyrrhiass  Fluidum ;  Extracturo  Olycyrrhizsd  Purum ; 
Glycyrrhixinnm  Ammoniatnm ;  Pulvis  GlycyrrhizsB  Compositus ;  Decoctum  Sarsa* 
parill»Gompositum;  Extractum  Sarsaperillae  Fluidum  Compositum;  Massa  Hydrar- 
gyri;  Pilula  Ferri  lodidi;  Pulvis  Morphinse  Compositus;  Syrupus  Sarsaparillao 
^Bpositus ;  Tinctura  Rhei  Dulcis. 

Off. Prep. Br.  Confectio  Terebinthinae;  Decoctum  SaresB  Compositum;  Extractuu* 
Glycyrrhissd ;  Extractum  Olycyrrhicm  Liquidum;  Infusum  Lini;  Pilula  Ferri 
lodidi ;  Pilula  Hydrargyri ;  Pulvis  Olycyrrhizsa  Compositus. 

GLYCYRRHIZINUM  AMMONIATUM.   U.S.    Ammoniated 

Glycyrrhizin. 

rOLlfg-yE-BH|-Zi'NtJM  AM-MO-N}-A'TtJM— glto.|iwrJ-Bl'nttm.) 

''  Glycyrrhisa,  in  No.  20  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ; 
Water,  Water  of  Ammonia,  Sulphuric  Acid,  each,  a  mfficient  guoTUity,  Mix  ninety" 
fiveparU  [or  six  pints]  of  Water  with ^ve parte  [or  five  fluidounces]  of  Water  of 
Ammonia,  and,  having  moistened  the  powder  with  the  mixture,  macerate  for  twenty- 
four  hours.  Then  pack  it  moderately  in  a  cylindrical  percolator  and  gradually  pour 
water  upon  it  until  five  hundred  part*  [or  five  pints]  of  percolate  are  obtained. 
Add  to  the  percolate,  slowly  and  while  stirring,  a  sufficient  quantity  of  Sulphuric 
Acid,  so  long  as  a  precipitate  is  produced.  Collect  this  on  a  strainer,  wash  it  with 
cold  Water,  redissolve  it  in  Water  with  the  aid  of  Water  of  Ammonia,  filter,  if 
necessary,  and  again  add  Sulphuric  Acid  so  long  as  a  precipitate  is  produced.  Col- 
lect this,  wadi  it,  dissolve  it  in  a  sufficient  quantity  of  Water  of  Ammonia  previously 
diluted  with  an  equal  volume  of  Water,  and  spread  the  clear  solution  upon  plates 
of  glass,  so  that,  on  drying,  the  product  may  be  obtained  in  scales."   U.  S. 

This  is  a  new  officinal  preparation ;  its  introduction  is  a  result  of  the  very  impor- 
tant researches  of  Z.  Roussin,  communicated  to  the  Soci^t^  de  Pharmacie  of  Paris, 
June  2, 1875.  This  investigator  noticed  that  yiycyrrhizin^  the  sweet  principle  of 
liquorice  root,  was  insipid  when  compared  with  the  root  itself,  and  suspected  that  it 
ensted  in  a  modified  form  in  the  root.    Experiment  showed  that  alkaUes  developed 
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the  sweet  taste,  and  he  ultimately  proved  that  the  alkali  with  which  it  was  oombined 
Id  the  root  was  ammoDia,  and  that  glycyrrhizin  played  the  part  of  an  acid.  He 
named  the  compound  gtycyrrhizate  of  ammoniurn^  and  called  attention  to  ihe  fact 
that  liquorice  root  which  had  lost  a  portion  of  its  sweetness  through  fermentation 
and  the  developmeut  of  acetic  acid  and  precipitation  of  insoluble  glycyrrhizin  could  be 
restored  to  its  former  sweetness  if  allowed  to  remain  a  sufficient  length  of  time  in 
an  ammoniacal  atmosphere.  The  officinal  process  for  ammoniated  glycyrrhizin  is 
closely  modelled  after  Roussin*s,  with  the  exception  of  the  substitution  of  percolation 
by  a  slightly  ammoniated  menstruum  for  maceration  and  expression  with  cold  water. 
Roussin  purified  his  product  by  redissolving  it  in  alcohol  and  precipitating  with 
ether ;  this  is  deemed  unnecessary  for  a  preparation  which  is  intended  to  be  useful 
without  beiug  expensive.  (See  Proc,  A.  P.  A,,  1876,  p.  544.)  Oonnerade  has  pro- 
posed some  modification  of  Roussin's  method ;  his  process  is  as  follows.  "  Macerate 
ground  liquorice  root  with  one  and  a  half  parts  by  weight  of  water,  strain,  wash  the 
residue  with  a  very  small  quantity  of  water,  heat  the  mixed  liquids  to  boiling  to 
coagulate  albumen,  strain  again,  and  then  add  diluted  sulphuric  add  (1  in  10),  as 
long  as  a  precipitate  is  produced.  Let  this  settle,  decant  the  liquid,  and  dissolve 
the  precipitate  in  solution  of  ammonia,  diluted  with  nine  parts  of  water,  ^ter 
the  latter  and  evaporate  it  to  dryness.  The  compound  then  remains  as  a  brown, 
friable  varnish,  unaltered  by  air,  of  a  pure,  sweet  taste,  easily  soluble  in  cold 
water,  and  imparting  to  the  latter,  even  when  diluted  to  1  in  1000  parts,  an  amber 
color.  The  yield  is  about  10  per  cent,  of  the  weight  of  the  root."  (iVl  J?.,  March, 
1881.) 

Properties.  The  following  is  the  description  given  in  the  U.  S.  Pharmaoopceia. 
"  Dark  brown  or  brownish  red  scales,  inodorous,  of  a  very  sweet  taste,  and  soluble 
in  water  and  in  alcohol.  The  aqueous  solution,  when  heated  with  potassa  or  soda, 
evolves  vapor  of  ammonia.  On  supersaturating  the  aqueous  solution  with  an  add, 
a  substance  (QlycyrrhizLn)  is  precipitated,  which,  when  dissolved  in  hot  water, 
forms  a  jelly  on  cooling.  This  substance,  when  washed  with  diluted  alcohol  and 
dried,  appears  as  an  amorphous,  yellow  powder,  of  a  strong,  bitter-sweet  taste,  and 
an  acid  reaction.'*   U,  S, 

Medical  Properties  and  TTses.  This  substance  appears  to  possess  the  medical 
properties  of  liquorice,  and  may  be  used  as  an  elegant  substitute  for  it  in  mixtures 
which  are  neither  acid  nor  alkaline.     The  dose  of  it  b  from  five  to  fifteen  grains. 

GOSSYPII  RADICIS  CORTEX.  U.  8.     CbtUm  Boot  Bark. 

(OQS-StP'l-i  K^-Di'ClS  COB'TfiX.) 

*'  The  bark  of  the  root  of  Grossypium  herbaceum,  Linn4,  and  of  other  spedes  of 
Gossypium.     (Nat,  Ord,  Malvaceae.)"   U,  S, 

Cottonroot  Bark ;  Eoorce  de  la  Raoine  de  (yotonnier,  Fr.;  BanmwolIeD-Wanelrinde,  6, 

Gen.  Ch.  Calyx  cup-shaped,  obtusely  five-toothed,  surrounded  by  a  three-parted 
involucel,  with  dentate-incised,  cordate  leaflets,  cohering  at  the  base.  Stiynuu  three 
to  five.  Capsule  three  to  five-celled,  many-seeded.  Seeds  surrounded  by  a  tomentose 
wool.    De  Uand. 

In  consequence  of  changes  produced  in  the  plants  of  this  genus  by  cultivation, 
botanists  have  found  great  difficulty  in  determining  which  are  distinct  species,  and 
which  are  merely  varieties.  De  Candolle  describes  thirteen  species  in  his  Prodromus, 
and  mentions  six  others,  but  considers  them  all  uncertain.  Boyle  describes  eight 
and  admits  others.  Schwartz  thiuks  they  may  all  be  referred  to  one  original  spedes. 
The  plants  inhabit  different  parts  of  tropical  Asia  and  Africa,  and  many  of  them 
are  cultivated  for  their  cotton  in  climates  adapted  to  thdr  growth.  The  spedes  from 
which  most  of  the  cotton  of  commerce  has  been  thought  to  be  obtained,  is  the  one 
specially  indicated  by  the  U.  S.  Pharmacopoeia.  According  to  Dr.  Boyle,  it  is  the 
India  cotton  which  is  produced  by  O.  herbaceum^  while  O,  Barbadense  fomisheB 
all  the  cotton  of  North  America,  and  G,  Peruvianum  that  produced  in  Brazil,  Peni, 
and  other  parts  of  South  America.  (See  A.  J.  P.,  1858,  p.  339.)  Dr.  A.  W.  Chap- 
man, however,  in  his  Flora  of  the  Sovihem  United  States  (N.  Y.,  1860,  p.  58), 
states  that  the  numerous  varieties  of  the  cotton-plant  are  now  referred  to  two  species. 
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che  long-staple^  or  ieorisland,  to  G.  album  (Haw.),  and  the  short-staple^  or  vpland, 
to  6r.  nigrum  (Haw.). 

Gossypium  herbaceum.  Linn.  Sp.  Plant,  975 ;  De  Cand.  Prodroni,  i.  466.  This 
is  a  bieoDial  or  trieDnial  plant,  with  a  branching  stem  from  two  to  six  feet  high,  and 
palmate  hoary  leayes,  the  lob€»  of  which  are  somewhat  lanceolate  and  acute.  The 
flowers  are  pretty,  with  yellow  petals,  having  a  purple  spot  near  the  claw.  The 
leaves  of  the  involuoel  or  outer  calyx  are  serrate.  The  capsule  opens  when  ripe,  and 
displays  a  loose  white  tuft  of  long  slender  filaments,  which  surround  the  seeds  and 
adhere  firmly  to  the  outer  coating.  The  plant  is  a  native  of  Asia,  but  is  cultivated 
in  most  tropical  countries.  It  requires  a  certain  duration  of  warm  weather  to  per- 
fect its  seeds,  and,  in  the  United  States,  does  not  mature  north  of  Virginia. 

The  herbaceous  part  of  the  plant  contains  much  mucilage,  and  has  been  used  as 
a  demulcent.  The  seeds  yield  by  expression  a  fixed  oil  of  the  drying  kind,  which 
is  employed  for  making  soap  and  other  purposes.  (See  Oleum  Goasypit.)  The  bark 
of  the  root  has  been  supposed  to  possess  medical  virtues,  and  is  now  recognized  by 
the  U.  S.  Pharmaoopceia.  Another  officinal  portion,  and  that  for  which  the  plant 
is  cultivated,  is  the  filamentous  substance  surrounding  the  seeds.  This  when  sepa- 
rated constitutes  the  cotton  of  commerce. 

Cotton  seeds  have  been  employed  in  our  Southern  States  with  great  asserted  suc- 
cess in  the  treatment  of  intermittents.  In  a  communication  from  Prof  H.  K.  Frost 
to  the  Charleston  Medical  Journal  for  May,  1850,  it  is  stated,  on  the  authority  of 
Dr.  W.  K.  Davis,  of  Monticello,  that  this  application  of  the  cotton  seed  originated 
with  a  planter  in  Newberry  District,  South  Carolina,  who  had  often  used  the  remedy 
in  intermittents,  and  never  failed  to  efiect  a  cure.  A  pint  of  the  seeds  is  boiled  in 
a  quart  of  water  to  a  pint,  and  a  teacupful  of  the  decoction  is  given  to  the  patient 
in  bed,  an  hour  or  two  before  the  expected  return  of  the  chill. 

Properties.  Cotton  Root  Bark  is  officinally  described  as  "  in  thin,  flexible  bands 
or  quilled  pieces ;  outer  surface  brownish-yellow,  with  slight,  longitudinal  ridges  or 
meshes,  small,  black  circular  dots,  or  short,  transverse  lines,  and  dull,  brownish 
orange  patches,  from  the  abrasion  of  the  thin  cork ;  inner  surface  whitish,  of  a 
ffllky  lustre,  finely  striate ;  bast  fibres  long,  tough,  and  separable  into  papery  layers ; 
inodorous;  taste  very  slightly  acrid  and  faintly  astringent."  U.  S.  Prof  E.  S.  Wayne, 
of  Cincinnati,  found  in  it  a  peculiar  acid  resin,  colorless  and  soluble  in  water,  when 
pure,  but  absorbing  oxygen  on  exposure,  and  then  becoming  red  and  insoluble  in 
water.  It  is  deposited  by  the  fluid  extract  on  standing.  He  suggests  that  this  may 
be  the  active  principle  of  the  root ;  but  the  fact  has  not  been  determined.  {A.  J,  P., 
1872,  p.  289.) 

William  C.  Staehle  (A.  J.  P.,  1875,  p.  457)  made  an  examination  of  this  resin, 
and  obtained  results  somewhat  different  from  those  of  Prof.  Wayne.  Staehle's  per- 
colate was  of  a  dark,  reddish  brown  color,  whilst  Wayne's  was  pale  amber.  This  is 
accounted  for,  however,  by  the  presence  of  a  principle  which  is  colorless  in  the  fresh 
bark,  but  of  a  dark  red  in  bark  which  has  been  exposed  to  air  and  light.  W.  A. 
Taylor  noticed  that  the  change  in  color  from  pale  amber  to  dark  red  took  place  in 
an  alcoholic  tincture.  (A.  J,  P.,  1876,  p.  403.)  Staehle  found  the  resin  soluble  in  14 
parts  of  alcohol,  15  parts  of  chloroform,  23  parts  of  ether,  and  122  parts  of  benzol. 

Xedieal  Properties.  It  has  been  employed  by  Dr.  Bouchelle,  of  Mississippi, 
who  believes  it  to  be  an  excellent  emmenagogue,  and  not  inferior  to  ergot  in  pro< 
moting  uterine  contraction.  He  states  that  it  is  habitually  and  effectually  resorted 
to  by  the  slaves  of  the  South  for  producing  abortion,  and  thinks  that  it  acts  in 
this  way  without  injury  to  the  general  health.  To  assist  labor,  he  employs  a  decoc- 
tion made  by  boiling  four  ounces  of  the  inner  bark  of  the  root  in  a  quart  of  water 
to  a  pint,  and  gives  a  wineglassful  (60  CcO  every  twenty  or  thirty  minutes.  (  West. 
•/bum.  of  Med,  and  Surg.^  Aug.  1 840.)  These  opinions  of  Dr.  Bouchelle  have  been 
confirmed  by  various  Southern  medical  practitioners,  and  Dr.  H.  I.  Garrigues  asserts 
that  the  cotton-root  has  great  powers  in  arresting  hemorrhage  and  ameliorating  the 
other  symptoms  of  uterine  fibroids,  but,  for  some  reason,  the  drug  has  not  yet  come 
into  general  use.  Dr.  Bellany,  of  Columbus,  Georgia,  says  that  the  root  should  be 
gathered  as  late  as  possible  in  the  fall  before  frost.     The  officinal  fluid  extract  may 
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be  «8ed  in  doses  of  half  a  flaidraohm  to  one  flaidraohm  (1*9  to  3*75  Co.),  ropeatod  ak 
short  intervals  if  neoessarj. 

Off.  Prep.  Bztraetnm  Oossypii  Radiois  Fluidam. 

GOSSYPIUM.  U.S.,  Br.    (Mm.    [Piirified  OoUan.    Absorbent  QMom.] 

(GgS  StP'J-tJM.) 

"  The  hairs  of  the  seed  of  Oossvpium  herbaoeum,  Linn6,  and  of  other  species  of 
(}o8Bypiam  (Nat,  Ord,  Malyaoesd),  freed  from  adhering  imparities  and  deprived 
of  fatty  matter."  U.  S.  "  The  hairs  of  the  seed  of  Gossypiiim  barbadense,  Linn,; 
and  of  other  species  of  Oossypium,  from  which  &tty  matter  and  all  foreign  impuri- 
ties have  been  removed."  Br. 

Bonelyax,  Lana  (Lanugo,  s.  Pili)  QosBjpii ;  Coton,  Fr.;  BanmwoUe,  0,;  Cotone,  It.;  Algodon,  J^ 

Cotton  consists  of  *'  white,  soft,  fine  filaments,  under  the  microscope  appearing  as 
flattened,  hollow  and  twisted  bands,  spirally  striate  and  slightly  thickened  at  the 
edges ;  inodorous,  tasteless,  insoluble  in  water,  alcohol,  or  ether ;  soluble  in  an  am- 
moniacal  solution  of  sulphate  of  copper."  It  is  without  smell  or  taste,  soluble  in 
strong  alkaline  solutions,  and  decomposed  by  the  concentrated  mineral  acids.  In 
chemical  character  it  is  identical  with  lignin.  By  nitric  acid  it  is  converted  into 
that  remarkable  explosive  substance  denominated  gun  cotton,  for  an  account  of  whidi, 
see  Pyroxylimim  and  CoUodium,  Officinal  cotton  is  made  by  boiling  the  raw  cotton 
in  a  diluted  alkaline  solution.  A  soap  is  formed  through  the  union  of  the  fatQr  matter 
with  the  alkali,  and  this  is  subsequently  dissolved  out  by  repeated  washingps.  Mr. 
F.  L.  Slocum  published  in  1881  a  process  for  preparing  it  For  details  see 
the  foot-note.*  The  U.  S.  P.  tests  are  as  follows.  "  Cotton  should  be  perfectly 
free  from  all  perceptible  impurities,  and,  on  combustion,  should  not  leave  more  than 
0-8  per  cent,  of  ash.  When  thrown  upon  water,  it  should  immediately  absorb  the 
latter  and  sink,  and  the  water  should  not  acquire  either  an  acid  or  an  idkaline  reao- 
tion."  U.  8,  The  latter  test  proves  the  absence  of  fatty  matter,  for  if  even  a  sniA 
quantity  be  present  the  cotton  will  float  in  water.  Repeated  experiments  have  profven 
that  cotton  will  take  fire  and  bum  spontaneously,  if  impregnated  with  dive  ml, 
linseed  oil,  or  almost  any  other  fixed  oil,  and  allowed  to  stand.  {P.  J.  IV.,  1872,  p. 
225.)  Cotton,  analyzed  by  M.  Sohunck,  was  found,  independently  of  oellulose, 
(Cf  Hj^Og),  of  which  it  chiefly  consists,  to  contain  vegetable  wax,  a  fatty  acid,  color' 
ing  matter,  pectio  acid,  and  a  little  of  an  albuminoid  substance.  (Joum.  de  PhamL^ 
Sept.  1868,  p.  233.)  For  medical  use  it  should  be  carded  into  thin  sheet8.f  It 
is  said  that  air  passed  through  cotton  loses  the  property  of  inducing  fermentatioD, 
on  account  of  the  microscopic  organisms  being  strained  out  of  it ;  and  this  Ihct  has 
been  utilized  in  preserving  infusions  by  placing  them  in  bottles,  containing  corks 
armed  with  tubes,  loosely  filled  with  cotton,  and  drawing  the  inftwion  from  a  stop- 
cock near  the  bottom. 

Medical  Properties.  Cotton  has  been  used  firom  time  immemorial  ibr  the  fiibri* 
cation  of  cloth ;  out  it  is  only  of  late  that  it  has  entered  the  catalogue  of  mediciBes. 
The  use  of  cotton  as  a  filtering  medium  and  in  the  preparation  of  medicated  waten 
has  already  been  alluded  to.  It  is  ehiefiy  employed  in  recent  bums  and  sealds ;  an 
application  of  it  adopted  from  popular  practice.   It  is  said  to  relieve  the  pain,  dimin- 

*  Take  of  the  best  qaalitj  of  oarded  ootton  batting,  any  desired  anantitj,  and  boll  U  with  a 
6  per  cent,  solntion  of  eaustio  potassa  or  soda  for  one-half  hoar,  or  unul  the  ootton  Is  eatirelj  sat- 
urated with  the  solution,  and  the  alkali  has  saponified  all  oily  matter.  Then  wash  thoroaghly,  te 
remoTe  all  soap,  and  nearly  all  alkali ;  pren  oat  the  excess  of  water,  and  Immerae  in  a  5  per  eeat. 
solution  of  chlorinated  lime  for  15  or  20  minutes;  again  wash,  first  with  a  little  water,  then  dip  in 
water  acidulated  with  hydrochloric  acid,  and  thoroughly  wash  with  water;  press  out  the  excess  of 
water,  and  again  boll  for  15  or  20  minutes  in  a  6  per  oent.  solution  of  eaustio  potassa  or  soda;  new 
wash  well,  dipping  in  the  acidulated  water  and  washing  thoroughly  with  pure  watar.  Aft«rwardi 
press  out  and  dry  quickly. 

The  amount  of  loss  by  this  process  is  practically  10  per  oent  A  sample  of  3S0  grs.  lost,  ^ 
boiling  with  alkali  and  bleaching,  15  grs.,  or  4*17  per  oent,  and  270  gn.  of  this  bieaehed  wsqpk 
lost,  on  again  boiling  with  an  alkali,  14  grs.,  or  6*18  per  cent,  a  total  loss  of  9*36  par  cent  {A.J.  P« 
1881,  p.  63.) 

t  Wood  Wool,  Under  this  name  Prof.  Bruns  has  introduced  finely  grained,  nnrifled  wood- 
fibre,  such  as  is  used  in  making  paper.    It  may  be  medicated  like  ootton.  {N.  E^  18S3,  p.  3S1.) 
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kh  the  inflammafcioD,  pieveiit  vedcation,  and  very  maob  to  liaateii  the  onre.  What- 
ever advantages  result  fvom  it  are  probably  ascribable  to  the  absorption  of  ^effused 
Hquids,  and  the  protection  of  the  part  affeeted  fh>m  the  air.  It  is  appKed  in  thin 
and  Bucoessive  layers ;  and  benefit  is  said  to  result  firom  the  application  of  a  bandage 
when  the  skin  is  not  too  much  tnflamed  We  have,  however,  seen  cotton  do  much 
ham  in  bums,  by  becoming  consolidated  over  a  vesicated  sur&ce  and  acting  as  a 
meohanical  irritant.  Such  a  result  may  be  prevented  by  first  dressing  the  burn  with 
a  piece  of  fine  linen  tftetA  with  simple  ointment  Cotton  is  also  recommended  in 
erysipelas,  and  as  a  dressing  for  blisters ;  and  we  have  found  it  useful,  applied  in  a 
ki^  bunch  over  parts  aflfeeted  with  rheumatism,  especially  in  lumbago.'*'  It  has 
abo  beea  used  as  s  dressing  for  wounds,  inchiding  amputation  and  other  operationB 
by  the  suTgeons ;  being  laigely  applied  to  injured  surfaces,  and  confined  in  ita  place 
by  bandages,  which  are  allowed  to  remain  undisturbed,  in  order  to  prevent  the  mju- 
lious  influence  of  the  impure  hospital  air,  and  the  access  to  the  wounds  of  organic 
germs,  which  dispose  to  suppuration  and  septic  disease.  (See  Bost  Med.  do  Surg, 
Jimm.,  Hay,  1872,  p.  825 ;  Aug.  1874,  p.  197 ;  Arch.  Ohi.^  Dec  1871 ;  Jemm.  de 
Fharm.,  Jan.  1872.) 

Off.  JPrtp.  Pyrozylinum.    'Off.  Brtp.  Br.  ¥jwLJlbL 

GEANATUM.  U.S.    Pomegranate. 

**The  bark  of  the  root  of  Punica  Qranatum.  Linn6.   {Nat.  Ord,  OranataoeiB.)" 
K  S.    "  The  dried  bark  of  tho  root."  Br. 

Oranati  Badids. Cortex,  Br,j  Cortoz  Radicit  Onuiati,  P.O.;  ]£ooroe  de  la  Racine  de  Grena. 
dim  (de  BaJaofiier),  Sooroe  de  Granade,  JV.;  OnmatwanebiiidBi  Granati&pfelsohale,  G,;  Mali- 
oorio^  Boona  del  Melogranati,  It.;  Corteia  de  Granada^  Sp, 

GefuCh.  Cb^ya;  five-defi,  superior.  Petals  five.  Pome  many-celled,  many-seeded. 
WtUd. 

Punica  Granatum.  Willd.  Sip.  Plant,  ii.  981 ;  Wood  v.  Med.  Bot.  p.  531, 1 190; 
Carson,  lUust.  of  Med.  Bot.  i.  45,  pi.  38.  The  pomegranate  is  a  smalt  shrubby  tree, 
attaining  in  favorable  situations  the  height  of  twenty  feet,  with  a  very  unequal  trunk, 
and  numerous  branches  which  sometimes  bear  thorns.  The  leaves  are  opposite,  en- 
tire, oblong  or  lance-shaped,  pointed  at  each  end,  smooth,  shining,  of  a  bright  green 
color,  and  placed  on  short  footstalks.  The  flowers  are  large,  of  a  rich  scarlet  color, 
and  stand  at  the  end  of  the  young  branches.  The  petals  are  roundish  and  wrinkled, 
and  are  inserted  into  the  upper  part  of  the  tube  of  the  calyx,  which  is  red,  thick, 
and  fleshy.  The  fruit  is  a  globular  benr,  about  the  size  of  an  orange,  crowned 
with  the  calyx,  covered  with  a  reddish  ydlow,  thick,  coriaceous  rind,  and  divided 
internally  into  many  cells,  which  contain  an  acidulous  pulp,  and  numerous  oblong, 
angular  seeds. 

This  tree  grows  wild  upon  both  shores  of  the  Mediterranean,  in  Arabia,  Persia, 
Bengal,  China,  and  Japan,  has  been  introduced  into  the  East  and  West  Indies,  and 
is  cultivated  in  all  civilized  countries  where  the  climate  is  sufficiently  warm  to  allow 
the  fruit  to  ripen.  In  higher  latitudes,  where  it  does  not  bear  fruit,  it  is  raised  in 
gardens  and  hot-houses  for  the  beauty  of  its  flowers,  which  become  double  and  ac- 
quire increased  splendor  of  coloring  by  cultivation.  Doubts  have  been  entertained 
as  to  its  original  country.  The  name  of  Punicum  malum^  applied  by  the  ancienta 
to  its  fruit,  implies^that  it  was  abundant  at  an  early  age  in  the  vicinity  of  Carthage. 

*  Abeorbent  eotton  has  been  medicated  in  yarions  wayi  and  come  largely  into  use.  (See  lodi" 
ntxed  Cotton,  under  lodinum.)  Picrte  Ootton  is  prepared  by  dissolying  0*25  Gm.  of  picric  acid  in  26 
Bm.  of  ether,  or  of  94  per  oent.  alcohol^  and  immersing  in  the  solntion  10  Gm.  of  clean  cotton,  and 
di7iag.  Salieylie  Cotton  (5  per  cent.)  may  he  prepared  by  Prof.  Bnin*B  prooew,  by  saturating  1 
kilogramme  of  cotton  with  4  litres  of  a  solution  of  50  Gm.  of  salioylio  acid,  20  Gm.  of  castor  oil  in 
8*930  litres  of  alcohol.  BenMoio  Cotton  is  made  in  the  same  way,  sabstitnting  benzoic  for  salicylic 
acid.  (A.  J.  P.f  Deo.  1878.)  Chlorinated  CoHon,  Prof.  Paresi  subjects  cotton  moistened  with  gly- 
eeriop  and  suspended  at  the  top  of  a  large  wide-mouthed  bottle,  to  the  action  of  chlorine  vapor, 
generated  by  adding  sulphuric  acid  to  chlorinated  lime.  (N.  R.,  July.  1880.) 

Senerated  hj  adding  ralphnrio  add  to  chlorinated  Hme.  (J^.  R.,  Jnly,  1880.)  Mr.  Joseph  W. 
Ingland  communicatee  in  A.  J.  P.,  1887,  p.  173,  practical  formulas  for  preparing  the  following 
medicated  cottons  and  gauzes :  Borated  Cbfton,  Btnuoated  Cotton^  Salieylated  Cotton,  Naphthalt- 
tmied  Cotton,  lodo/ormined  O(ptton,  (hrbotized  (htton,  SublimtUed  Cotton^  Oarholiaed  GauMe,  Subit' 
mated  Gawse,  Aheorh^nt  Canton  Flannel. 


Granaium,  PAST 


J 


The  fruit,  for  whioh  the  plaot  is  onltivated,  varies  madi  in  om  and  flaTor.  Ii  k 
said  to  attun  greater  perfection  in  the  Weet  Indies  than  in  itH  aatiTe  eoantrj.  Tbe 
edible  pulp  is  red,  sacculent,  pleasantly  acid,  and  sweetish.  The  flowers  were  raoog- 
niied  hj  the  Duhlin  College,  and  the  seeds  are  ofGdnal  in  France. 

Ri«d  o/th«  Fruit.  This  is  presented  in  oommeroe  nndei  the  form  of  im^Dhr 
fragments,  hard,  dry,  brittle,  of  a  yellowish  or  reddish  brown  color  externally,  paler 
within,  without  smell,  and  of  an  astringent,  slightly  bitter  taste.  It  ooataina  a  large 
proportion  of  tannin,  and,  in  countries  where  the  tree  abounds,  has  been  employed 
for  tanning  leather. 

Flowerg,  The  flowers,  som^mefl  called  balauilviet,  are  inodorous,  have  abitteriah, 
astringent  caste,  and  impart  a  violetr-red  oolor  to  the  saliva.  They  oontain  tannia 
and  ^lio  unds,  tad  were  used  by  the  ancients  in  dyeing. 

Bark  of  the  Root-  The  roots  of  the  pomegranate  ars 
hard,  heavy,  knotty,  ligneous,  and  oovered  with  a  baric 
which  is  yellowish  gray  or  ash-gray  on  the  ont»  surfaM, 
and  yellovr  on  the  inner.  As  officinally  described,  the  bark 
is  "  in  thin  quills  or  fragments,  from  two  to  four  iuchca 
(ft  to  10  cm.)  long,  Utile  oVpi  one  twenty-fitlh  of  an  iach 
(1  mm.)  thick;  outer  sur&ce  yellowish  gray,  free  ftom 
lichens ;  somewhab  warty,  or  longitudinally  and  reticn- 
lately  ridged ;  inner  surface  smooth,  finely  striate,  gray- 
ish yellow ;  fracture  short,  granular,  greenish  yellow,  in- 
dbtinotly  radiate."  {f.  S.  £  has  little  or  no  smell,  oobn 
the  saliva  yellow  when  chewed,  and  leaves  in  the  mouth 
an  astringent  taste  without  disagreeable  bitterness.  The 
infusion  of  the  bark  yields  a  deep  blue  precipitate  with 
salts  of  iron,  and  a  yellowish  white  precipitate  with  solu- 
tion of  gelatin.  The  inner  surface  of  the  bark,  steeped  in 
water  and  then  rubbed  on  paper,  produces  a  yellow  stain, 
which,  by  the  contact  of  sulphate  of  iron,  is  rendered  blue, 
and  by  that  of  nitric  acid  acquires  a  slight  rose  tint,  whidi 
soon  vanishes.  (Ibid.,  zvii.  43S.)  These  properties  serve 
to  distingnislt  this  bark  from  those  of  the  box  root  and 
barberry,  with  which  it  is  said  to  be  sometimes  adulter- 
ated. When  used,  it  should  be  separated  fVom  the  lig- 
neous portion  of  the  root,  as  the  latter  is  inert,* 

The  bark  contains  more  than  22  per  cent,  of  tannic  acid, 
which  Rembold  (Ann.  der  Ck.  and  Pharm.,  143,  p.  285) 
found  to  consist  for  the  most  part  of  a  peculiar  variety 
called  punicotanme  acid,  0.11^^11  i  ^heu  boiled  with 
dilute  sulphuric  acid,  it  is  resolved  iuto  eUa^  add, 
GjjHgO,,  and  sugar.  Punico-taonic  add  is  accompanied 
taJJrrT^dT.  ta!^';  .ji5w  ^3  common  tannic  acid,  yielding  by  means  of  sulphuric 
tu-k;  r.  mrduiiiirf  nyt;  j,    acid  gallic  acid,  which  appears  sometimes  to  pre-exist  in 

~»"~- ""—'■'     ih.b„k. 

Pomegranate  bark  also  yields  a  considerable  quantity  of  mantiit,  which  was  for- 
merly described  under  the  mtmes  ofpunicia  or  granatin.  The  active  power  of  the 
root,  however,  is  due,  according  to  Tauret  (Comp.-Read.,  86,  p.  1270,  and  87,  p. 
358),  to  an  alkaloid  peHetierine,  CiH„NO,  a  dextr(^;yrate  liquid  boiling  at  195"  C. 
The  alkaloid  is  easily  soluble  in  water,  aloohol,  and  ether,  and  specially  so  in  (Uon>- 
fonn.  It  baa  strong  basic  properties,  and  precipitates  many  metallio  salts.  1000 
parts  of  dry  bark  yielded  4  parts  of  the  alkaloid. 

■Dr.C.  Ban  itated  in  1S70  that  the  sommernlkl  bark,  nid  ai  Uubarkof  th«  root  of  lb*  poaa- 

gratiftte,  aoniiited  mil;,  In  gnat  meatnre,  of  that  of  tha  lUm ;  a  1iul«  of  the  proper  nxrt-barfc 
bnng  oocaiionall;  intarmlngled  with  it.  Tbe  roat-bark,  the  anther  obMrrea,  "haa  large  ealla;  ud 
at  a  diaCaDce  from  the  cambium,  the  oeHa  of  the  medallar;  ra^a  are  not  elongatsd  bat  qoadrmlia. 
Tbe  trnnk-bark,  ai  well  ai  that  of  the  root,  bu  anthelmintio  properCiea."  (.1.  J.  P.,  1S70,  p.  US.) 
A  minnte  deaarlption  of  tbe  mlorotooplo  ebaraetar  of  the  root-bark,  bj  whleh  It  maj  be  diitia- 
gniihed,  ia  eonUiaed  In  P.  J.  TV.  (1873,  p.  703). 
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Id  a  later  oomnmnioatioD  (Chmp.'Rmd.,  88,  p.  716),  Tanret  announceB  that  he 
has  found  three  additional  volatile  bases  in  the  bark,  a  liquid  left-rotating  one,  a 
liquid  optically  inactive  one,  and  a  ciyataUizable  inactive  one,  which  latter  has  the 
formula  C^HuNO  -f  2H,0,  fuses  at  46''  C,  and  boils  at  246""  G.  His  process  for  ob- 
taining these  alkaloids  is  as  follows.  *'  A  mixture  of  the  salts  of  the  alkaloids  is 
pr^Mred  by  mixing  the  powdered  bark  with  a  milk  of  lime,  exhausting  with  water, 
shaking  the  resulting  liquor  with  chloroform  and  neutralising  the  latter  with  dilute 
add.  A  solution  of  the  mixed  alkaloids  is  thus  obtained  in  which  one  or  other  of 
them  predominatesy  according  to  the  source  of  the  bark.  Two  of  the  four  alkaloids 
are  displaced  from  their  salts  by  bicarbonate  of  sodium,  and  two  are  not.  This  so- 
lution is  therefore  treated  with  an  excess  of  bicarbonate  of  sodium  and  shaken  with 
chloroform,  and  this  in  its  turn  b  agitated  with  dilute  sulphuric  acid.  The  result- 
ing solution  contains  the  sulphates  of  two  alkaloids,  to  which  the  names  of  "  methyl- 
peUeHerine,''  C,H,,NO,  and  '^ pseudopeUetteriTie"  C^Hj^NO,  have  been  given.  CSaus- 
tic  potash  is  then  added  to  the  first  liquor,  and  upon  repeating  the  treatment  with 
chloroform  and  acid  there  is  obtained  a  solution  of  the  sulphates  of  ''  pelletierine" 
and  «  uop^JleHerine:'  (P.  J.  Tr.,  1880,  p.  829.)  Carl  J.  Bender  (Pharm.  C5w- 
tralh.y  1885,  p.  6)  found  three  bases  in  pomegranate  bark,  one  crystallisable  and 
two  amorphous,  fie  objects  to  the  name  pelletierine,  and  substitutes  ^^  punicvie,*^ 
Wm.  F.  Junkuna  analysed  pomegranate  bark,  and  believes  that  the  alkaloid  exists  in 
the  bark  as  a  tannate.  (A.  J.  P.,  1884,  p.  137.) 

Kedieal  Propertios  and  Uses.  The  rind  of  the  pom^ranate  fruit  was  formerly 
veeogniied  by  the  U.  S.  Pharmacopoeia.  It  is  astringent,  and  in  the  form  of  decoc- 
tion is  sometimes  employed  in  diarrhoea  and  colliquative  sweats,  and,  more  frequently, 
as  an  injection  in  leucorrhosa,  and  as  a  gargle  in  sore  throat  in  the  earlier  stages,  or 
after  the  inflammatory  action  has  in  some  measure  subsided.  The  powdered  rind 
has  also  been  recommended  in  intermittent  fever.  The  flowers  have  the  same  medi- 
cal properties,  and  are  used  for  the  same  purposes.  The  bark  of  the  root  was  used 
by  the  ancients  as  a  vermifuge,  and  is  recommended  in  the  writings  of  Avioenna, 
but  was  unknown  in  modem  practice  till  brought  into  notice  by  Ih.  F.  Buchanan, 
who  learned  its  powers  in  India.  The  Mahometan  physicians  of  Hindostan  consider 
it  a  specific  against  taenia.  One  of  these  practitioners,  having  relieved  an  English 
gentieman  in  1804,  was  induced  to  disclose  his  secret,  which  was  then  made  public. 
The  French  writers  prefer  the  product  of  the  wild  pomegranate,  growing  on  the 
borders  of  the  Mediterranean,  to  that  of  the  plant  cultivated  in  gardens  for  orna- 
meotal  purposes.  The  bark  may  be  administered  in  powder  or  decoction ;  but  the 
latter  form  is  usually  preferred.  The  decoction  is  prepared  by  macerating  two  ounces 
of  the  bruised  bark  in  two  pints  of  water  for  twenty-four  hours,  and  then  boiling 
to  a  pint.  Of  this  a  wineglassful  may  be  given  every  half-hour,  hour,  or  two  hours, 
until  the  whole  is  taken.  It  often  nauseates  and  vomits,  and  usually  purges.  Por- 
tions of  the  worm  often  come  away  soon  after  the  last  dose.  It  is  recommended  to 
give  a  dose  of  castor  oil  and  to  diet  the  patient  strictly  on  the  day  preceding  the 
administration  of  the  remedy ;  and,  if  it  should  not  operate  on  the  bowels,  to  follow 
it  by  castor  oil,  or  an  enema.  If  not  successful  on  the  first  trial,  it  should  be  re- 
peated daily  for  three  or  four  days,  until  the  worm  is  discharged.  It  appears  to 
have  been  used  bv  the  negroes  of  St.  Domingo  before  its  introduction  into  Europe. 

The  efficacy  of  pelletierine  as  a  tasnicide  has  been  abundantly  confirmed,  and  it 
appears  to  be  established  that  the  tannate  is  the  most  effective  and  the  least  dangerous 
form  of  the  remedy ;  probably  because  its  insolubility  prevents  its  rapid  absorption  and 
enables  it  to  come  in  prolonged  contact  with  the  worm.  The  experiments  of  Dr. 
Dttjardin-Beaumeti  have  shown  that  the  pelletierine  alkaloids  act  upon  the  higher 
animals  like  curare,  causing  paralysis  of  the  motor  nerves,  without  affecting  sensa- 
tion or  muscular  contractility.  The  same  authority  asserts  that  hypodermic  injec- 
tions of  six  grains  produce  in  man  severe  vertigo,  muscular  weakness,  and  great  reti- 
nal congestion.  Double  vision  has  also  been  noted,  and  Oalezowski  has  been  led 
by  it  to  prescribe  pelletierino  in  paralysis  of  the  third  and  sixth  pairs  of  nerves ;  he 
affirms  that  he  has  succeeded  in  bringing  relief  after  the  failure  of  iodide  of  potas- 
sium and  blisters.    The  proper  dose  of  the  tannate  of  pelletierine  is  variously  given 
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by  authorities.  It  has  been  stated  to  be  one-half  to  threo^iuurten  of  a  grain  (0-03 
to  0-05  6m.)  (Bull.  I^Mrcp.,  xovL,  zevii.),  bat  others  plaoe  it  as  high  as  eight  grnns 
(0-52  Om.).  Commereially,  it  ooours  almost  exolnsiFdy  as  a  syrapy  solution,  pal 
up,  we  believe,  under  the  supervisioD  of  its  discoverer,  each  bottle  containing  a  single 
dose,  it  is  stated,  of  about  five  grains.  We  have  seen  prononnoed  temporaiy  gonofal 
palsy  produced  in  a  female  adult  by  this  dose.  The  dose  of  pomegranate  rind  and 
flowers  in  powder  is  from  twenty  to  thirty  grains  (1*3-1*95  Om.).  A  deooetion  may 
be  prepared  in  the  proportion  of  an  ounce  of  the  medicine  to  a  pint  of  water,  and  given 
in  the  dose  of  a  flnidounoe  (SO  C.e.).  The  remedy  should  always  be  given  afW  a 
twelve  hours'  fast,  and  be  followed  in  two  houn  by  a  brisk  ealhartie.  The  seeds 
are  demulcent. 

Off.  Ptep.  of  the  Bark  of  the  Root.  Br.  Deooctum  Oranati  Badids. 

GRINDELU.  U.S.     OHnddia. 

(0ElN-DB'L)-4.) 

*'  The  leaves  and  flowering  tops  of  Orindelia  robusta.  NuttalL  (Nat.  (ML  Cob- 

positsB.)"  ^^• 

Gen.  Ch.  Heads  solitaiy,  terminating  leafy  branches,  or  oeoasionally  more  or  Urn 

corymbose,  heterogamous  with  the  rayis  fertile,  or  in  one  species  homogamous  (lay- 

less),  many-flowered.     Involucre  hemispherical  or  globular,  commonly  coated  with 

resin  or  balsam ;  its  scales  very  numerous,  imbricated,  narrow,  with  coriaceoos,  ap- 

pressed,  bare,  and  slender,  more  or  less  spreading  or  squarxose,  green  tips.     ReoM' 

tade  flat  or  convex,  foveolate.     Bays  numerous,  narrow.     Branches  of  the  style 

tipped  with  a  lanceolate  or  linear  appendage.     Akenes  compressed  or  turgid,  or  the 

outermost  somewhat  triangular,  glabrous,  truncate.     I\xppu8  of  two  to  eight  cado> 

cons  awns  or  stout  corneous  bristles.    Biennial  or  perennial,  and  mostly  eoarse  hest^ 

with  sessile  or  partly  clasping  leaves,  often  viscid  or  resinous,  and  middle-siied  or 

rather  large  heads  of  yellow  flowers.   Torre^  <Sc  Gray. 

This  genus  inhabits  the  western  side  of  both  North  and  South  Amerioa.  Most 
if  not  all  of  the  species  produce  a  resinous  exudation,  eqpeeially  from  the  flowe^ 
heads,  and  it  is  probable  that  medical  properties  are  common  to  Uie  grana 

G.  robusta,  Nuttall,  is  an  herbaceous  plant,  from  one  to  three  feet  high,  veiy  gla- 
brous, with  leaves  varying  from  broadly  spatulato  or  oUong  to  lanceolate,  or  the  upper 
cordate  and  clasping,  commonly  obtuse,  sharply  more  or  less  senate ;  the  soaks  of 
the  involucre  are  produced  into  long  oirmnate,  squarrose,  awn-like  tips ;  the  pappus 
of  two  to  three,  rarely  five,  nearly  smooth,  fiattish  awns ;  akeaes  mostly  one-  to 
three-toothed  at  the  apex. 

Grindelia  squarrosa,  Dunal,  is  in  general  a  less  leafy  and  bushy  pknt  than  01 
robusta,  but  so  closely  resembles  some  varieties  of  the  latter,  that  after  a  eaieM 
study  of  various  published  descriptions  and  of  the  specimens  in  the  herbariuB  of 
the  Academy  of  Natural  Sciences,  we  are  not  satisfied  of  this  speoifie  dietinetossa 
The  character  pointed  out  by  Torrey  and  Gray,  that  in  robiuta  the  leaves  are  broadei 
at  the  base  than  above,  does  not  hold ;  for  in  a  specimen  in  the  herbarium  of  the 
Philadelphia  Academy  of  Natural  Sciences  labelled  in  Nuttall's  handwriting,  and, 
therefore,  probably  the  type  of  G.  robusta,  the  leaves  are  not  broader  at  the  bass; 
whilst  in  various  specimens  of  G.  squarrosa  they  are  not  narrowed  at  the  base. 
The  most  constant  distinctive  characters  in  the  specimens  at  hand  are  that  O.  roUuim 
has  a  more  leafy  involucre  and  its  leaves  usually  are  more  coarsely  serrate ;  hut  Wat- 
son describes  a  variel^  of  G.  robusta  in  which  the  upper  leaves  are  entire.  Thete  is 
no  constant  difference  in  the  scales  of  the  involucre. 

Properties.  The  offidnal  description  of  grindelia  is  as  fellows.  '^Leaves  aboot 
two  inches  (5  cm.)  or  less  long,  varying  from  broadly  spatulate  or  oblong  to  hmce- 
olate,  sessile  or  clasping,  obtuse,  more  or  less  sharply  serrate,  pale  green,  smooth, 
finely  dotted,  brittle ;  heads  many-flowered ;  the  involucre  hemispherical,  about  half 
an  inch  (12  mm.)  broad,  composed  of  numerous,  imbricated,  squarrosdy  tipped  soalsB-, 
ray-fiorets  yellow,  ligplate,  pistillate;  disk-florets  yellow,  tubular,  perfect;  pappus 
consisting  of  about  three  awns  of  the  length  of  the  disk-fi<»ets."  Ui  S. 
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Ab  it  ooeura  in  oommeroe,  grindelia  is  in  the  form  of  tbe  whole  dried  herb ;  the 
stems  are  aboat  eighteen  inches  in  length,  light  brownish,  very  frequently  stripped 
of  their  leares,  bat  with  some  of  the  floral  heads  adherent  The  brittle  leaves  are 
much  broken,  and  with  separated  floral  he«ds  are  mixed  with  the  stem.  The  taste 
Is  warmish,  peonliar,  and  very  persistent.  The  specimens  we  have  examined  seemed 
to  contain  numeroos  floral  heads,  some  aooording  with  those  of  the  typical  O, 
rohuita^  others  without  trace  of  inyolnoral  lesTes,  Some  of  the  latter  may  have  been 
Tvmoyed,  it  b  tme,  by  aoddents  of  eairiage ;  bat  if  O.  iquarro9a  aod  robu^a  be  dis- 
tiad  speeies,  it  wcwdd  appear  that  they  are  indiscriminately  collected.  The  activity 
•f  the  drag  probably  remdes  in  the  restnous  exudation.  Dr.  C.  J.  Rademaker  ob- 
teined  from  it  an  oU,  the  odor  of  which  closely  resembled  that  of  oil  of  turpentine, 
resin,  and  a  crystalline  body,  having  an  alkaline  reaction:  the  constituents  deserve 
fnither  ehemiM  investigatioo.  (JVi  B.,  1876,  p.  205.) 

Kedioal  Ptopertiei  uid  Uses.  According  to  Dr.  Buffington,  when  given  to 
the  lower  animals  in  veiy  large  doses  grinddia  produces  narcosis,  with  dilated  pupils, 
slowing  of  the  action  of  the  heart  from  stimulation  of  the  inhibitory  nerves,  and 
devation  of  the  blood-pressure  from  stimulation  of  the  vaso-motor  centre.  Dobro- 
klowsky  has  found  that  on  the  isolated  frog's  heart  it  acts  in  small  doses  as  a  stimulant 
and  in  large  doses  as  a  paralysant.  Grindelia  is  not,  however,  used  in  practical  medi- 
ane  for  its  influence  upon  the  circulation,  but  as  an  antispasmodic,  especially  in 
asthma.  Dobroklowsky  found  that  it  acts  upon  the  motor  nerves  and  musdes,  but 
Bufington  states  that  it  paralyses  flrst  the  sensory  nerve-trunks,  then  the  sensory 
side  of  the  spinal  cord,  and  afterwards  involves  the  motor  nerve-trunks  and  cord. 
In  practical  medicine  it  has  been  found  especially  valuable  in  asthma,  and  in  bron- 
chitis when  there  is  a  distiDct  tendency  to  dyspncea  and  bronchial  spasm.  It 
seems  probable  that  it  not  only  exerts  an  antispasmodic  influence,  but  also  stim- 
ulates the  bronchial  mucous  membrane,  and  it  may  be  confldently  exhibited  in 
chronic  bronchitis,  especially  of  the  aged.  It  has  been  emf^yed  with  asserted  suc- 
cess in  hooping-cough.  Its  active  principles  appear  to  be  excreted  from  the  kid- 
neys ;  hence  after  large  doses  there  are  sometimes  evidences  of  renal  irritation ;  and 
in  chronic  catarrh  of  the  bladder  good  has  been  efiected  by  its  stimulant  influence 
upon  the  mucous  membrane  of  the  visons.  As  a  kcal  application,  grindelia  has  been 
emfdoyed  with  asserted  advantage  in  bums,  vaginitis,  genito-ujrinary  catarrh,  etc, 
applied  ^ther  in  the  form  of  a  poultice  or  in  solution. 

Off.  Frep.    Extractum  Qrindeliss  Fluidum. 

QUAIACI  LIGNUM.     K  &,  Br.    Gwiacum  Wood. 

(6UA1^-0I  LlOT^t^— gwft'y^sL) 

"The  heart-wood  of  Quaiacnm  officinale,  Linn^,  and  of  Gnai&cnm  sanctum, 
Linn^.  (Nat.  Ord,  ZygophyllaceaB.)"  U.  S.  "  The  heart-wood  of  Guaiacum  offi- 
cinale, IdHn.j  or  of  Guaiacum  sanctum,  Linn,  For  use  in  pharmacy  the  wood,  as 
usually  imported,  should  be  deprived  of  its  sap-wood,  and  the  heart-wood  reduced 
to  the  form  of  chijps,  raspings,  or  shavings.**  Br, 

Lignum  Gnajaei,  P.O.;  Lignum  Sanotom  (vel  Benediotnm,  retVitn);  Llgnnm  Vttfe;  Bolf  de 
B»j9LO,  Fr.;  QwLJakholi,  Framotenholi,  Pookenholi,  O.;  Lagoo  Ouiaeo,  JU;  Gnayaoo^  Sp, 

Oen,  CK  Calyx  five-deft,  uDcqual.  Fetah  five,  inserted  into  the  ^yx.  Cap- 
mde  angular,  three*  or  five-cdled.  WUld. 

Gvaiacwn  officinale.  WiUd.  Sp.  Flani.  ii.  538 ;  Woodv.  Med,  Bot.  p.  667,  t.  200 ; 
Carson,  lUuii,  of  Med,  Bot.  i  25,  pi.  17.  This  is  a  large  tree,  of  very  slow  growth. 
When  of  ftdl  siae  it  is  from  forty  to  sixty  feet  high,  with  a  trunk  four  or  five  feet 
in  ouroumferenee.  The  branches  are  knotted,  and  covered  with  an  ash-odored  stri- 
ated bark.  That  of  the  stem  is  of  a  dark  gray  color,  variegated  with  greenish  or 
purplish  spots.  The  leaves  are  opposite,  and  abruptly  pinnate,  consisting  of  two, 
three,  and  sometimes  four  pairs  of  leaflets,  which  are  obovate,  veined,  smooth, 
shining,  dark  green,  from  an  inch  to  an  inch  and  a  half  long,  and  almost  sessile. 
The  flowers  are  of  a  rich  blue  color,  stand  on  long  peduncles,  and  grow  to  the 
number  of  eight  or  ten  at  the  axils  of  the  upper  leaves.  The  seeds  are  solitary, 
hard,  and  of  an  oblong  shape. 
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G»  sanctum^  L.,  is  distingaished  from  G.  officinale  by  its  five-celled  fruit  and  its 
oblong  or  obliquely  obovate,  or  sometimes  rhomboid-ovate  leaflets,  nz  to  eight  to 
each  leaf.  It  grows  in  Cuba  and  some  other  of  the  West  India  Islands,  and  in  the 
Bahama  Islands.  Its  wood  is  smaller  than  that  of  G.  officinale^  and  is  said  by  F^ 
to  be  paler  and  less  dense. 

G.  officinale  grows  in  the  West  Indies,  particularly  in  Hayti  and  Jamaica,  and 
is  found  also  in  the  warmer  parts  of  the  neighboring  continent.  All  parts  of  the 
tree  are  possessed  of  medicinal  properties ;  but  the  wood  and  the  concrete  juice 
only  are  officinal.  The  bark,  though  much  more  efficacious  than  the  wood,  is  not 
kept  in  the  shops.  It  is  said  that  other  species  of  Guaiacum  contribute  to  the 
supplies  brought  into  the  market.  G.  sanctum  of  lannseus,  and  G.  arhoreum  of 
De  Candolle,  are  particularly  specified. 

Ouaiacum  wood  is  imported  from  Hayti  and  other  West  India  islands,  in  the 
shape  of  logs  or  billets,  covered  with  a  thick  gray  bark,  which  presents  on  its  inner 
surface,  and  upon  its  edges  when  broken,  numerous  shining  crystalline  points. 
These  were  supposed  by  G-uibourt  to  be  bensoio  acid,  by  others  a  resinous  exuda- 
tion from  the  vessels  of  the  plant ;  but  Dr.  Otto  Berg  has  determined  that  they  are 
crystals  of  sulphate  of  calcium.  The  billets  are  used  by  the  turners  for  the  fabri- 
cation of  various  instruments  and  utensils,  for  which  the  wood  is  well  adapted  by  its 
extreme  hardness  and  density.  It  is  kept  by  the  drnggists  and  apothecaries  in  the 
state  of  shavings  or  raspings,  which  they  obtain  from  the  turners.  It  is  commonly 
called  lignum  vUst^  a  name  which  obviously  originated  from  the  supposition  that  Uie 
wood  was  possessed  of  extraordinary  remedial  powers. 

Properties.  Ouaiacum  wood  is  hard  and  heavy.  The  color  of  the  sap-wood  is 
yellow,  that  of  the  older  and  central  layers  greenish  brown,  that  of  the  shavings  a 
mixture  of  the  two.  It  is  said  that,  when  the  wood  is  brought  into  a  state  oi  minute 
division,  its  color  is  rendered  green  by  exposure  to  the  air,  and  bluish  green  by  the 
action  of  nitric  acid  fumes ;  and  the  latter  change  may  be  considered  as  a  test  of  its 
genuineness.  (^Duncan.)  An  easier  test  is  a  solution  of  corrosive  sublimate,  which, 
added  to  the  shavings  and  slightly  heated,  causes  a  bluish  green  color  in  the  genuine 
wood.  (^Chem.  Gojs.,  No.  80,  Feb.  1846.)  Ouaiacum  wood  is  almost  without  smell 
unless  rubbed  or  heated,  when  it  becomes  odorous.  When  burnt  it  emits  an  agree- 
able odor.  It  is  bitterish  and  slightly  pungent,  but  requires  to  be  chewed  for  some 
time  before  the  taste  is  developed.  It  contains,  according  to  Trommsdorf,  26  pa 
cent,  of  resin,  and  0*8  of  a  bitter  pungent  extractive,  upon  both  of  which,  prooably, 
though  chiefly  on  the  former,  its  medicinal  virtues  depend.  (See  Guaiaei  Rema.) 
It  yields  its  virtues  but  partially  to  water.  One  pound  of  the  wood  afforded  to  Gki- 
ger  two  ounces  of  extract 

Medical  Properties  and  Uses.  Ouaiacum  wood  ranks  among  the  stimulant 
diaphoretics.  It  is  said  to  have  been  introduced  to  the  notice  of  European  practi- 
tioQcrs  by  the  natives  of  Hispaniola,  soon  after  the  discovery  of  America.  It  was 
used  in  Europe  so  early  as  1508,  and  attained  great  celebrity  as  a  remedy  for  lues 
venerea ;  but  more  extended  experience  has  proved  it  to  be  wholly  inadequate  to 
the  cure  of  that  disease ;  and  it  is  now  employed  simply  to  palliate  the  secondary 
symptoms,  or  to  assist  the  operation  of  other  and  more  efficient  remedies.  It  is 
thought  to  be  useful  also  in  chronic  rheumatism  and  gout,  scrofula,  certain  cuta- 
neous eruptions,  ozeena,  and  other  protracted  diseases  dependent  on  a  depraved  or 
vitiated  condition  of  the  system.  It  is  usually  exhibited  in  decoction,  and  in  com- 
bination with  other  medicines,  as  in  the  compound  decoction  of  sarsaparilla.  As  bat 
a  small  portion  of  the  guaiao  contained  in  it  is  soluble  in  water,  the  probability  is 
that  its  virtues  have  been  greatly  overrated,  and  that  the  good  which  has  followed 
its  employment  resulted  rather  from  the  more  active  medicines  with  which  it  is 
associated,  or  from  the  attendant  regimen,  than  from  the  wood  itself.  The  ample 
decoction  may  be  prepared  by  boiling  an  ounce  in  a  pint  and  a  half  of  water  down 
to  a  pint,  the  whole  of  which  may  be  administered  in  divided  doses  daring  the 
twenty-four  hoars.     An  aqueous  extract  is  directed  by  the  French  Godex. 

Off.  Prep,  Decoctum  Sarsaparillse  Oompositum ;  Syrupus  SarsaparillsB  Gompositoa 

Off,  Prep,  Br.  Decoctum  SarssB  Oompositum. 
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GUAIACI  RESINA.    U.  S.,  Br.     Ouaiac. 

(GUil^-Ci  Ry^i'N^— gwa'jvrt-) 

*'  The  redo  of  the  wood  of  Goaiacum  officinale.  LIdd^.  ( JVat.  Ord.  Zjgophyl- 
laoete. V'  U.  S,  "  The  resio  ohtained  from  the  stem  of  Gaaiacnm  officinale,  Linn,^ 
or  of  Onaiacum  sanctum,  Idnn^^  by  natoral  exudation,  by  incision,  or  by  heat/'    Br. 

Retina  Gaajael*  P.O.;  Onaiaonm;  wwiaonm  Reflin:  RMne  de  Gayao,  Fr.;  Guigak,  Onajak- 
han,  0.;  Resina  de  Gaajaoo,  It.;  Resina  de  Guayaeo,  Sp. 

For  a  description  of  Cftuudcum  officinale^  see  GhMiaci  lAgwum^  p.  727. 

Guaiac  is  the  concrete  juice  of  this  tree.  It  is  obtained  in  several  different  modes. 
The  most  simple  is  by  spontaneous  exudation,  or  by  incisions  made  into  the  trunk. 
Another  method  is  by  sawing  the  wood  into  billets  about  three  feet  long,  boring 
them  longitudinally  with  an  auger,  then  placing  one  end  of  the  billet  on  the  fire, 
and  receiving  in  a  calabash  the  melted  guaiac,  which  flows  out  through  the  hole  at 
the  opposite  extremity.  But  the  plan  most  f^requently  pursued  is  probably  to  boil 
the  wood,  in  the  state  of  chips  or  sawdust,  in  a  solution  of  common  salt,  and  skim 
off  the  matter  which  rises  to  the  surface.  Guaiac  is  brought  to  this  market  from 
the  West  Indies.  It  is  usually  in  large  irregular  pieoes  of  various  sise,  in  which 
small  fragments  of  bark,  sand,  and  other  impurities  are  mixed  with  the  genuine 
guaiac,  so  as  to  give  to  the  mass  a  diversified  appearance.  Sometimes  we  find  it  in 
small  roundish  homogeneous  portions,  separate  or  agglutinated ;  sometimes  in  homo* 
geneous  masses,  prepared  by  melting  and  straining  the  drug  in  its  impure  state.  It 
is  probable  that  the  guaiac,  obtained  from  the  billets  in  the  manner  above  described, 
is  of  uniform  consistence.* 

Properties.  The  masses  are  irregular  or  somewhat  globular,  of  a  glassy  lustre 
and  resinous  fracture.  They  are  of  a  deep  greenish  brown  or  dark  olive  color  on 
their  external  surface,  and  internally  wherever  the  air  can  penetrate.  The  pre* 
dominant  hue  of  those  parts  not  exposed  to  the  air  is  reddish  brown  or  hyacinthine, 
diversified,  however,  with  shades  of  various  colors.  The  odor  is  feeble  but  fragrant, 
and  is  rendered  stronger  by  heat.  The  taste,  which  is  at  first  scarcely  perceptible, 
becomes  acrid  afler  a  short  period ;  and  a  permanent  sense  of  heat  and  pungency 
18  left  in  the  mouth  and  fauces.  Guaiac  is  brittle,  and  when  broken  presents  a 
shining  glass-like  surface,  conchoidal  or  splinteiy,  with  the  smaller  fragments  more 
or  less  translucent.  It  is  readily  pulverized ;  and  the  powder,  at  first  of  a  light  gray 
color,  becomes  green  on  exposure  to  the  light.  Its  sp.  gr.  varies  from  1*2  to  1*23. 
It  softens  in  the  mouth,  and  melts  with  a  moderate  heat.  Water  dissolves  a  smaK 
proportion  of  guaiac,  not  exceeding  nine  parts  in  100,  forming  an  infusion  of  a 
greenish  brown  color  and  sweetish  taste^  which,  upon  evaporation,  yields  a  brown 
substance  soluble  in  hot  water  and  alcohol,  but  scan^ely  so  in  ether.  Alcohol  takes 
up  the  whole,  with  the  exception  of  impurities.  The  tincture  is  of  a  deep  brown 
color,  is  deoomposed  by  water,  and  affords  blue,  green,  and  brown  precipitates,  with 
the  mineral  acids.  It  is  colored  blue  by  nitric  acid,  by  chlorine,  and  by  tincture  of 
the  chloride  of  iron,  and  usually  by  spirit  of  nitrous  ether ;  and  is  similarly  changed 
when  treated  successively  by  dilute  hydrocyanic  acid,  and  solution  of  sulphate  of 
copper.  Either  in  substance  or  tincture,  guaiac  gives  a  blue  color  to  gluten  and  sub- 
stances containing  it,  to  mucilage  of  gum  arabic,  to  milk,  and  to  various  freshly  cut 
roots,  as  the  potato,  carrot,  and  horseradish.  It  is  soluble  also  in  ether,  alkaline 
solutions,  and  sulphuric  acid.  The  solution  in  sulphuric  acid  is  of  a  rich  claret 
color,  deposits,  when  diluted  with  water,  a  lilac  precipitate,  and,  when  heated,  evolves 
charcoal.  Exposed  to  air  and  light,  guaiac  absorbs  oxygen  and  becomes  green,  and 
the  change  takes  place  rapidly  in  the  sunshine.  Tincture  of  guaiac  has  been  used 
for  the  detection  of  blood-stains,  which  it  does  by  the  blue  color  produced  by  it, 
when  in  contact  with  the  red  coloring  matter  of  blood,  in  connection  with  some 
ozonized  substance,  especially  peroxide  of  hydrogen.  (^Guy's  ffosp.  Reports^  3d  ser., 
xiii.  432.) 

It  may  be  used  also  to  distinguish  the  blood  of  man  and  other  mammals,  in  which 

*  Under  the  name  of  Ruina  Ouaiaei  Peruviana  Aromatiea  there  is  a  BnlMtabue  circalating  in 
European  commeroe,  whioh  probably  has  no  relation  to  goaiao.  For  a  fommary  of  oar  knowloige 
eonceming  it,  see  A,  J.  P.,  1877y  p.  18. 


750  Ouaiad  Bemuu  part  i. 

the  corpuscles  are  non-Dudeated,  ftom  that  of  other  clasBes,  as  birds,  fishes,  and  rep- 
tiles, which  have  nucleated  corpuscles.  The  following  method  of  applying  the  test, 
made  known  by  Dr.  R.  M.  Bertolet,  microscopist  of  the  Philadelphia  Hospitel,  has  the 
advantage  that  it  will  present  the  evidence  to  the  spectator,  and  thus  be  made  to  give 
conviction  in  jury  trials.  A  microsoopic  preparation,  duly  mounted,  is  carefully  irri- 
gated with  a  simple  tincture  of  guaiao  resin,  and  then,  under  glass,  exposed  to  the 
action  of  a  very  small  quantity  of  an  ethereal  solution  of  peroxide  of  hydrogen. 
The  mammalian  corpuscles  wUl  exhibit  a  uniform  blue  coloration  throughout,  of 
different  shades  in  the  different  corpuscles,  while,  if  the  blood  corpuscle  ib  nucleated, 
the  nucleus  is  seen  as  a  well-defined  and  deep  blue  body,  with  a  delicate  violet-col- 
ored medium  around  it  (^Am.  Jaum,  of  Med,  ScL^  Jan.  1874,  p.  129.) 

The  composition  of  guaiacum  resin  was  ascertained  by  Hadelich  (t/aum.  /Ur  pr. 
Chem,^  87,  p.  336)  to  be  as  follows.  Ouaiaconic  add  70-3  per  cent.,  goaiaretic 
acid  10*5  per  cent,  guaiac  beta-resin  9*8  per  cent.,  gum  3*7  per  cent.,  ash  oon- 
Btituents  0*8  per  cent.,  guaiacio  acid,  coloring  matter  (guaiac  yellow),  and  impuritiei 
4*9  per  cent.  Of  these  constituents,  gfiaiaretic  (widj  C^H^O^,  was  discovered  by 
Hla^wetc  in  1859.  It  may  be  extracted  from  the  crude  resin  by  alcoholic  potash 
or  by  quicklime,  forming  a  crystalline  salt  with  the  former  and  an  amorphous  com- 
pound with  the  latter.  The  free  acid  is  obtained  by  decomposing  one  of  these  salts 
with  hydrochloric  add  and  crystallising  from  alcohol.  The  crystals,  which  are  sdu- 
ble  in  ether,  alcohol,  beniol,  d^oroform,  carbon  disulphide,  or  acetic  add,  but  not  in 
ammonia  or  in  water,  mdt  bdow  80^  C.,  and  may  be  volatilised  without  deoompo* 
sition.  They  are  not  colored  blue  by  oxidizing  agents.  If  the  mother-liquor  fiom 
the  potassium  salt  of  the  jguaiaretic  acid  be  decomposed  with  hydrochloric  add  and 
the  precipitate  washed  with  water,  ether  will  extract  ^uauxcontc  acid^  C^^JO^ 
This  compound,  discovered  by  Hadelich  in  1862,  is  a  light  brown  amorphous  sab- 
stance,  fusing  at  100^  C.  It  is  without  add  reaction,  but  decomposes  alkaline  ear> 
bonates,  forming  salts  eadly  soluble  in  water  and  alcohol  It  is  insoluble  in  water, 
bensol,  or  bisulphide  of  carbon,  but  dissolves  in  ether,  chloroform,  acetic  add,  or 
alcohol.  With  oxidizing  agents  it  assumes  a  transient  blue  tint.  After  the  extraction 
of  the  guaiaconic  add,  tl^re  remains  a  substance  insoluble  in  ether,  to  which  the 
name  of  Quaiac  Betchrum  has  been  applied.  Its  composition  does  not  appear  to 
differ  greatly  from  that  of  guaiaconic  add. 

Gvauwic  add^  CqHjcO^,  obtained  in  1841  by  Thierry,  from  guaiacum  wood,  or 
ftom  the  resin,  ciyst^lizes  in  colorless  needles.  Haddich  states  Uiat  not  more  than 
one  part  in  20,000  can  be  obtained  from  the  resin. 

Owiiac  yeUow^  the  coloring  matter  of  guaiacum  resin,  was  first  observed  by  Pel- 
letier.  It  crystallises  in  pale  ydlow  quadratic  octahedra,  having  a  bitter  taste,  but 
is  not  a  glucoside. 

Guaiac  resin  also  yidds  interesting  products  oq  dry  distillation.    First,  according  to 

Hlasiwets,  is  obtained  guaiaoene,  CgHgO,  at  llff*  C,  next,  guaiacol,  C,H^  |  qS^*, 

being  the  methyl  ether  of  pyrocatechin,  at  205^-210^  C,  and  with  it  hrtomly 
C,H,(CH,),OH,  and  finally, pytvgumacm^  C,eH^Og (according  to  Wiesner,  C^H^O,), 
iu  pearly  scales,  mdting  at  180°  G. 

According  to  Lieben  and  Zeisel  (^Ber.  d,  Chem.  Ges,^  xiv.  p.  932),  guaiaccoe  » 
the  aldehyd  of  tiglic  add,  C.H.O,,  and  can  be  made  synthetically  n-om  a  mixtora 
of  acetaldehyd  and  propionafdehyd. 

It  will  be  inferred,  from  what  nas  been  said,  that  the  mineral  acids  are  incom- 
patible with  the  solutions  of  guaiac. 

Adulterations.  This  drug  is  sometimes  adulterated  with  the  resin  of  the  pine. 
The  fraud  may  be  detected  by  the  terebinthinate  odor  exhaled  when  the  sophisticated 
guaiac  is  thrown  upon  burning  coals,  as  wdl  as  by  its  partial  solubility  in  hot  oil  of 
turpentine.  This  liquid  dissolves  resin,  but  leaves  pure  guaiac  untouched.  Amber 
is  said  to  be  another  adulteration.  Nitric  acid  affords  an  excdlent  test  of  guaiac.  If 
paper  moistened  with  the  tincture  be  exposed  to  the  fumes  of  this  add,  it  speedily 
becomes  blue.  Purgotti  proposed  guaiac  resin  as  a  test  for  copper.  (See  A.  J.  i% 
June,  1880.) 
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Medical  Properties  and  ITies.  Gaaiao  Is  stimulant  and  alterative,  prodacing, 
wbeo  swallowed,  a  seuse  of  warmth  in  the  stomach,  with  dryness  of  the  mouth  and 
thint)  and  promoting  varioiis  secretions.  If  given  to  a  patient  when  covered  warm 
in  bed,  especially  if  accompanied  with  opium  and  ipecacuanha,  or  the  antimonials, 
and  assisted  by  warm  drinks,  it  often  excites  profuse  perspiration ;  and  hence  it  has 
been  usually  ranked  among  the  diaphoretics.  If  the  patient  be  kept  cool  during  its 
administration,  it  is  sometimes  directed  to  the  kidneys,  the  action  of  which  it  pro- 
motes. In  large  doses  it  pargea;  and  it  is  thought  by  some  practitioners  to  be  pos- 
seoBed  of  emmenagogne  powers.  It  has  been  given  with  asserted  advantage  in  chronic 
iheamatism,  gouty  affections,  secondary  syphUis,  sorofulons  diseases,  and  cutaneous 
eruptions.  It  was  much  relied  upon  by  the  kte  Dr.  Dewees  in  the  cure  of  amen« 
orrhcea  and  dysmenorrhoea.  Dr.  James  Jackson,  of  Boston,  recommends  it  occa* 
sionally  as  a  lazadve,  in  the  dose  of  a  drachm. 

The  medicine  is  given  in  substance  or  tincture.  The  dose  of  the  powder  is  fh>m 
ten  to  thirty  grains  (0*65-1*95  Gm.),  which  may  be  exhibited  in  pill  or  bolus,  in  the 
shape  of  an  emulsion  formed  with  gum  arable,  sugar,  and  water,  or  as  a  syrup.*  An 
objection  to  the  form  of  powder  is  that  it  quickly  aggregates.  Quaiac  is  sometimes 
administered  in  combination  with  alkalies,  with  which  it  readily  unites.  Several 
Bnropean  Pharmacopoeias  direct  a  soap  of  guaiac^  under  the  name  of  sapo  guaia^ 
efnua,  to  be  prepared  by  diluting  the  liquor  potassss  with  twice  its  weight  of  water, 
boiling  lightly,  then  adding  guaiac  gradually,  with  continued  agitation,  so  long  as  it 
eontinnes  to  be  dissolved,  and  finally  filtering,  and  evaporating  to  thepilular  con- 
aiatence.    One  scruple  (1*3  Gm.)  may  be  taken  daily  in  divided  doses. 

Of.  Prtp.  Pilulsd  Antimonii  Oompositn ;  Tinctuia  Guaiad ;  Tinctura  Guuad 
Ammoniata. 

Of.  Frq>.  Sr.  Mistura  Guaiaci ;  Pilula  Hydrargyri  Subchloridi  Gomposita ; 
Tinctura  Guaiaci  Ammoniata. 

GtlAEANA.  U.S.    Ouoowm.'^ 
(on^-Bl'N^.) 

^*  A  dried  paste  prepared  ftom  the  crushed  or  ground  seeds  of  Paullinia  Sorbilis. 
Martins.    (^Nat.  Ord.  Sapindaoess.)  "  U.  8. 

PMdlinift,  Brmrilnn  Ooeo%  Qnamift  Bnad;  Pa«  da  Gnanius  Indian;  Pasta  Onannft,  P. (7.; 
Onaranay  Fr.,  0, 

Gen.  Ch.  Ocmsule  pyriform,  septicidal.  Stem  climbing.  Leaves  compound. 
Bentham  and  JBboker. 

There  are  described  of  the  genus  Paullinia  80  species,  all  of  them  confined  in 
their  geographical  range  to  Eastern  South  America,  except  one,  which  has  strayed 
to  Western  Africa.  The  name  of  the  genus  was  given  m  honor  of  Christ.  FrecL 
Paullini,  a  German  medico-botanical  writer,  who  died  in  1712. 

P.  Sorbdis.  Martins,  Reiie  in  BrasS,  vol.  iii.  p.  1098  \  B.dhT.  67. — Oua/rana  Uva. 
This  woody  climber  grows  in  the  northern  and  western  provinces  of  Brazil,  ripening 
its  seeds  in  October  and  November.  The  leaves  are  alternate,  on  long  stalks, 
impari-pinnate,  with  five  oblong  oval,  coarsely  irregularly  sinuate-dentate  leaflets, 
five  to  six  inches  long  by  two  to  three  broad,  contracted  into  a  shortly  attenuated 
blunt  poinL  The  flowers  are  arranged  in  axillaiy,  spicate  panicles,  four  inches  or 
more  in  length.  The  firuit  b  about  the  siie  of  a  grape,  ovoid  or  pyriform,  on  a  short 
peduncle,  with  a  short  strong  beak,  glabrous,  with  six  longitudinal  ribs.  The  three- 
valved  pericarp  is  thin,  tough,  and  strongly  hairy  within.    Another  species,  the  P. 

*JSMrw  of  Gnaiac  Dr.  T.  C.  Craig,  (if.  /.  P.,  Jaly,  1880.)  Powd.  Onalao  Reain,  640  graiaa ; 
Caostio-PotAssa,  58  grains;  White  Sugar,  Ibj  (ayoird.);  Water,  a.  s.  Dissolve  the  Potassa  in  8 
flaidonncee  of  water;  moisten  the  Gnaiao  with  this  solution ;  paok  it  in  a  peroolator  and  gradnally 
poor  cm  the  remainder  of  the  eolation ;  when  this  oeases  dropping,  add  saffielent  water  to  malte  tlM 
percolate  meaeare  eight  flaidounoes  ;  add  the  sugar  and  dissolye. 

fit  is  said  to  hare  been  by  mistake  that  Paullinia  rndguarana  have  been  oonsidered  identical ; 
the  former  term  being  applicable  exolusiTely  to  the  product  of  the  two  species  of  Paullinia  abore 
refarred  to,  while  the  latter  belongs  properly  to  a  preparatioB  made  by  tne  aborigines,  belonging  to 
the  tribe  Qaaranas,  whence  its  name.  This  seoond  substance  contains  the  seeds  of  the  Panllinlai 
but  is  a  mixture  of  various  substances,  among  them  chocolate  and  farina,  the  precise  composition 
«f  whifih  ia  most  careful^  kept  leoret  by  the  natiyee.  {Ann,  cfo  Tkinqt.,  t868,  p.  70.) 
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Oupana^  growing  on  the  banks  of  the  Orinoco  Biver,  is  said  also  to  be  used  in 
making  guarana.  (^Ann.  de  Th6rap,,  1858,  p.  70.) 

Preparation  and  Properties.  The  seeds,  which  look  like  small  hone-chestnuts, 
are  contained  in  a  three-celled,  three-valTed,  coriaceous  capsule,  are  lenticular  and 
almost  thorny,  and  invested  with  a  flesh-colored  aiiUus,  which  is  easily  separable 
when  dry.  Guarana  is  made  exclusively  by  the  Ouaranis,  a  tribe  of  South  Amerioa 
Indians,  and  probably  varies  in  the  details  of  its  preparation,  as  it  certainly  does  i 
appearance  and  quality.  The  general  method  of  manufacture  is  said  to  be  by  pow- 
dering the  seed  in  a  mortar,  or  upon  a  chocolate-stone  previously  heated,  mixing  the 
powder  with  a  little  water,  exposing  it  for  some  time  to  the  dew,  then  kneading  it 
into  a  paste,  mixing  with  this  some  of  the  seeds,  either  whole  or  merely  bruiaed,  and 
finally  forming,  probably  with  the  addition  of  various  foreign  matters,  a  mixture  whidi 
is  shaped  into  cylindrical  or  globular  masses.  After  having  been  dried  and  hardened 
in  the  sun,  or  by  the  smoke  of  a  fire,  these  maases  are  of  a  reddish  brown  color,  mgoee 
on  the  surface,  very  hard,  with  an  irr^ular  fracture,  and  of  a  marbled  appearance  when 
broken,  due  to  the  fragments  of  the  seeds  and  their  black  testa  imbedded  in  the 
mass.  PauUinia  is  of  a  somewhat  astringent  and  bitterish  taste,  and,  in  this  as  well 
as  in  its  odor,  bears  some  resemblance  to  chocolate,  though  not  oleaginous.  It  sweUs 
up  and  softens  in  water,  which  partially  dissolves  it.  Martins  found  in  it  a  ajstal- 
lisable  principle,  which  he  named  gvaa^anine^  but  which  has  been  proved  by  MM. 
Berthemot  and  Deohastelus  to  be  identical  with  caffeine,  Alexander  Bennett,  in  an 
elaborate  series  of  physiological  experiments,  has  confirmed  this  identity.*  The 
discovery  of  caffeine  in  plants  belonging  to  distinct  natural  families,  namely,  the 
coffee  and  tea  plants,  the  Paraguay  tea,  and  the  Paullinia,  is  a  highly  interesting 
result  of  recent  chemical  investigations.  It  is  said  to  be  more  abundant  in  the 
PauUinia  than  in  either  of  the  other  vegetables ;  6*07  per  cent,  having  been  found 
by  Dr.  Stenhouse  in  PauUinia,  whUe  he  got  only  2*lo  from  good  black  tea,  1*00 
per  cent,  from  coffee,  and  1*2  from  Paraguay  tea.  (/^  J,  Tr.^  xvi.  213.)  Accord- 
ing to  Berthemot  and  Dechastelus,  it  exists  in  the  seeds  united  with  tannic  acid, 
with  which  it  appears  to  form  two  compounds,  one  crystallizable  and  soluble  in  water, 
the  other  of  a  resinoid  appearance  and  insoluble.  Besides  these  ingredients,  the 
seeds  contain  free  tannic  add,  gum,  albumen,  starch,  and  a  greenish  fixed  oil.  (t/onm. 
de  Pharm,^  xxvi.  514^  For  a  method  of  preparing  guaranine,  see  Joum.  de  Pharm^ 
4e  s6r.,  xviiL  224.  Ilochefontaine  and  Gusset  prepare  guaranine  by  mixing  one 
part  of  calcined  magnesia  with  five  parts  of  powdei^  guarana,  moistening  with  vrater, 
and  after  standing  24  hours,  exhausting  the  mass  with  boUing  chloroform,  evapo- 
rating the  chloroform,  treating  the  residue  with  boiling  water,  filtering,  and  evapo- 
rating over  sulphuric  acid.  {A.  J.  P.,  1886,  p.  248.)  Dr.  F.  V.  Greene,  U.  S.  N., 
? refers  a  process  for  obtaining  caffeine  from  guarana  similar  to  one  proposed  by 
^^rof.  Wayne  for  its  extraction  from  tea  and  coffee.  The  details  of  the  method  are  as 
foUows.  The  powdered  guarana  is  intimately  mixed  with  three  times  its  weight  of 
finely  divided  litharse,  and  the  mixture  boiled  in  distiUed  water,  until,  on  allowing  the 
temperature  to  fall  below  the  boiUng  point,  the  insoluble  portion  is  found  to  subside 
rapidly,  leaving  the  supernatant  liquid  clear,  and  without  color.  When  cool,  the  dear 
liquid  is  filter^,  and  the  predpitate  is  transferred  to  the  filter  and  washed  with  boiling 
water,  the  washing  to  be  continued  as  long  as  yellowish  predpitates  are  produced  with 
either  phosphomolybdio  acid  sdution,  auric  or  platinic  chloride.  A  stream  of  sulphu- 
retted hydrogen  gas  is  now  passed  through  the  filtrate,  and  the  sulphide  of  lead  thus 
formed  separated  by  filtration.  The  solution  is  evaporated  on  a  water-bath  to  expd 
the  excess  of  sulphuretted  hydrogen,  filtered  to  remove  a  trace  of  sulphur,  finiJIy 
evaporated  to  the  crystallizing  point,  and  the  caffeine,  which  crystallises  out  on  cool- 
ing, removed  from  the  mother-liquor  and  pressed  between  folos  of  bibulous  paper. 
After  being  thus  treated,  the  crystals  wiU  be  found  to  be  perfectly  white.  Dr.  F 
y.  Greene  has  shown  that  the  tannic  acid  from  guarana  has  different  propercieB 
from  that  found  in  other  plants,  and  proposes  to  caU  it  pauHinitannic  acid,  (^A,  J.  /% 
1877,  p.  390.)  M.  Fournier  has  found  in  pauUinia,  beaides  tannate  of  caffdoe, 
the  following  principles :  gum,  starch,  an  acnd  green  fixed  oil,  a  concrete  volatik 

•  This  identity  hM  raoently  been  denied  by  Dr.  T.  J.  lUyt.  (See  H.  C.  Wood'a  J%ervptmiim,) 
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cil,  «n  aitmmtio  liquid  Toladle  oQ  soluble  in  water  with  a  little  aloohd,  another 
fiqaid  volatile  oil  scareely  aolvUe  in  water,  a  peculiar  principle  not  precisely  de- 
tarauned,  and  tannio  add.  (/6uL,  Avril,  1861,  p.  291.)  Dr.  £.  R  Squibb  exam- 
ined oommeroial  guarana,  and  obtained  4*38  per  cent  of  alkaloid  in  good  specimens. 
On  account  of  the  uncertainty  of  the  oompoeition  of  guarana,  he  recommends  fluid 
extract  of  green  coffee  aa  a  aubatitnte.  (See  Part  II.,  National  Formulary;  also, 
li^hemens,  1884,  p.  612.) 

Medical  Fropcortiea  and  Vaes.  The  effects  of  guarana  upon  the  system  are 
diiefly  thoae  of  its  alkaloid,  although  ib  contains  enough  tannin  to  have  an  appreciar 
ble  influence.  It  is  habitually  employed  by  the  Indians,  either  mixed  with  articles 
of  diet,  as  with  casBava  or  chocolate,  or  in  the  f<Nrm  of  drink,  prepared  by  scraping 
ity  and  suspending  the  powder  in  sweetened  water,  predsely  as  other  nations  use  teas, 
coffees,  etc.  It  is  also  considered  by  the  Indians  useful  in  the  preyention  and  cure 
of  bowel  complaints.  Dr.  Gkvrelle,  who  was  formerly  physician  to  Dom  Pedro,  in 
Brasil,  and  there  became  acquainted  with  the  virtues  of  this  medicine,  called  the 
attention  of  the  profession  to  it  some  years  since  in  France.  He  had  found  it  ad- 
vanti^eous  in  the  diarrhoea  of  phthisis,  sick  headache,  paralysis,  tedious  convalescence, 
and  generally  as  a  tonic.  It  has  £nce  been  employed  in  various  affections,  but  is 
now  chiefly  used  in  migraine  or  nervous  sick  headaches,  administered  when  the 
attack  is  developing.  It  m&y  be  given  in  substance^  in  the  quantity  of  one  or  two 
drachms  (3*9-7*8  Gm.),  rubbed  into  powder  and  mixed  with  sweetened  water; 
but  the  fluid  extract  may  be  substituted  in  equivalent  doses. 

Q^.  fVep.  Extractum  Ouaranss  Fluidnm. 

GUTTA-PERCHA.  U.S., Br.    OvJUa-PenM. 

(GDT'T^  PfiB'CHA.) 

''  The  concrete  exudation  of  Isonandra  Outta.  Hooker.  (iVa^.  Ord,  SapotacesB.)** 
U-  S.  '^  The  concrete  juice  of  Dichopsis  Outta  (Isonandra  Gatta,  HooJc),  and  of 
eeveral  other  trees  of  the  natural  order  Sapotaceae."  Br. 

Outta- Peroha  Deparata,  P.O,;  Gatta-Taban ;  Qatta-Peroha,  Fr,,  0, 

This  valuable  product  of  the  East  Indies  was  first  brought  into  notice  by  Dr.. 
Wm.  Montgomerie,  a  British  army  surgeon,  who  became  acquainted  with  its  singular 
properties  in  the  year  1842,  at  Singapore,  and  in  the  following  year  sent  specimens' 
of  it  to  Europe.  It  is  the  product  of  a  lar^e  tree  growing  in  the  southern  extremity 
of  the  Malayan  Peninsula,  the  islands  of  Singapore  and  Borneo,  and  probably  many 
other  islands  in  the  neighborhood.  Itanandra  gvita  is  of  considerable  magnitude,. 
with  a  trunk  commonly  three  feet  and  sometimes  as  much  as  six  feet  in  diameter^. 
having  numerous  ascending  branches,  which  are  crowded  with  leaves  at  their  ex- 
tremities.  The  flowers  are  small  and  white ;  the  leaves  petiolate,  oblong,  four  on 
five  inches  long  by  two  in  breadth,  bright  green  above  and  brownish  beneath.* 

Dr.  Montgomerie  states  th^t  the  natives  procure  the  gutta-percha  by  the  very 
wasteful  mode  of  cutting  down  the  tree,  stripping  off  the  bark,  and  then  collecting 
the  milky  juice,  which  is  put  into  convenient  recipients,  and  coagulates  on  exposure 
to  the  air.  Twenty  or  thirty  pounds  are  thus  collected  from  each  tree ;  but  the 
probability  is  that  the  product  would  be  much  greater  if  obtained  by  tapping  the 
tree,  and  thus  preserving  it  for  future  use.  In  consequence  of  the  abundance  in 
which  it  is  collected,  and  the  wasteful  methods  pursued,  fears  are  entertained  that 
the  tree  will  before  long  be  extirpated.  The  exportations  from  Singapore  (which 
port  furnishes  the  bulk  of  all  the  gutta-percha  of  commerce)  now  amount  to  four  and  a 

•  Bulata,  Under  the  name  of  hulata,  the  product  of  Sapota  MulUri,  a  tree  g^wlng  in  great 
abundance  in  Dntoh  C^aiana  in  South  America,  has  recently  attracted  considerable  attention,  having 
l>een  imported  into  England  from  Demerara.  It  is  said  to  hare  properties  which  will  render  it, 
In  some  instances,  a  useful  substitute  for  gutta-percha,  which  it  resembles  in  elasticity  and  exceeds 
in  daetility,  while  requiring  a  much  higher  heat  to  soften.  Its  solubilities  in  various  menstrua  do 
not  aeem  to  have  been  determined ;  but  they  are  probably  analogous  to  those  of  gutta-peroha  and 
cao«tefa<nio.  It  is  the  oonerete  Juice  of  the  Sapota  MulUri,  or  bnllet  tree.  The  idea  is  entertained 
that  it  may  serve  as  a  good  insulating  material  for  submarine  telegraphic  wires.  Another  possible 
rabetitate  for  gutta-percha  has  been  found  in  the  eonorete  juice  of  an  Apoeynea  growing  in  CeyloPf 
named  Aletonia  eeholarie.  iP,  J,  Tr.^  2d  ser.,  vi.  490.    See  also  Camttehtmef  Part  11.^  ^ 
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half  millioQ  kilogrammes  aDDually,  valued  at  three  and  a  quarter  milHon  doHaiB.  Ai 
found  in  commerce  ^tta-pereha  is  generally  impure,  containing  (ragments  of  vegetable 
matter  and  earth.  From  these  it  may  he  freed  by  kncsading  it  in  hot  water,  or  by  meltiog 
it  with  oil  of  turpentine,  straining,  and  evaporating.  It  may  also  be  purified  by  meaoi 
of  chloroform.  One  part  of  gutta-percha  cut  into  small  pieces,  put  into  a  flask  with  20 
parts  of  chloroform,  and  frequently  shaken,  will  be  fully  dissolved  in  two  or  three  days. 
To  this  solution,  which  cannot  be  readily  filtered,  add  one-fourth  of  a  part  of  water, 
shaking  the  mixture,  and  then  allowing  it  to  rest  for  two  weeks.  The  impurities  rise  or 
sink,  and  the  clear  intervening  liquid  yields  pure  guttsrperchaby  the  distillation  of  the 
chloroform.  {Chem.  OentrcUbLy  Feb.  1857,  p.  108.)  A  more  satisfactory  method 
is  probably  by  dissolving  one  part  of  gutta-percha  in  twenty  of  boiling  beniol, 
shaking  the  solution  frequently  with  sulphate  of  calcium,  which  upon  standing  two 
or  three  days  carries  down  with  it  the  coloring  matter,  then  decanting  the  clear 
liquid,  and  adding  it,  in  small  portions  at  a  time,  to  alcohol,  agitating  continually. 
During  this  process  the  gutta-percha  is  deposited  perfectly  white.  Thorough  desic- 
cation requires  an  exposure  of  several  weeks,  but  it  may  be  hastened  by  rubbing  ii 
a  mortar.  (Jonrn,  de  Pharm.^  Aofit,  1863,  p.  138.)* 

PropertieB.  Gkitta-percha  is  of  a  dull  white  or  whitish  color,  oilen  with  reddirii 
brown  streaks,  of  a  feeble  odor,  tasteless,  at  ordinary  temperatures  hard  and  almost 
homy,  somewhat  flexible  in  thin  pieces,  having  an  unctuous  feel  under  the  fingere, 
and  very  tenacious.  Ite  sp.  gr.  is  0-9791.  (^Souheiran.)  At  about  49**  C.  (120*' F.), 
it  becomes  softer  and  more  flexible,  but  is  still  elastic,  resisting,  and  tenacious.  At 
66°  C.  to  71°  C.  (150°  F.  to  160°  F.),  it  is  soft,  very  plastic,  and  capable  of  being 
welded  and  moulded  into  any  form;  "plastic  above  120°  F.  (48°-8  C.)"  Br.  It 
can  be  soft:ened,  eilher  by  means  of  hot  water  or  by  dry  heat.  On  cooling  it  reas- 
sumes  its  former  state,  and  retains  any  form  which  may  have  been  given  toil.  In  the 
softened  state  it  is  readily  cut  with  a  knife,  though  with  some  difficulty  when  cold.  Ex- 
posed to  a  heat  of  166°  0.  (330°  F.),  it  loses  a  portion  of  water,  and  on  hardening  be- 
comes translucent  and  gray ;  but  it  recovers  its  original  characters  if  immersed  in  water. 
Subjected  to  igneous  distillation,  it  yields  volatile  products,  resembling  closely  the  vola- 
tile oil  obtained  from  caoutchouc  by  the  same  process.  Heated  in  an  open  vessel,  it 
melts,  foams  up,  and  takes  fire,  burning  with  a  brilliant  flame  and  smoke.  A  portion  thus 
melted  retains  the  state  of  a  viscid  fluid  on  cooling.  Gutta-percha  is  a  non-oondnctor 
of  electricity.  It  is  insoluble  in  water,  alcohol,  alkaline  solutions,  and  the  weak  acid& 
Ether  and  the  volatile  oils  soften  it  in  the  cold,  and  imperfectly  dissolve  it  with  the 
aid  of  heat.  Oil  of  turpentine  dissolves  it  perfectly,  forming  a  clear  colorless  sola- 
tion,  which  yields  it  unchanged  by  evaporation.  It  is  also  dissolved  by  bisulphide 
of  carbon,  chloroform,  and  benzol  and  beniin.  According  to  Soubeiran,  it  obntains, 
besides  pure  gutta-percha,  small  portions  of  a- vegetable  acid,  casein,  and  two  resins 
one  soluble  in  ether  and  oil  of  turpentine,  the  other  in  alcohol.  {Joum,  de  Pharm^ 
3e  s^r.,  xi.  22.)  Freed  from  these  impurities,  it  has  an  ultimate  composition  eksely 
analogous  to  if  not  identical  with  that  of  caoutchouc.  For  a  particular  account  </ 
the  distinctive  properties  of  pure  gutta-percha,  and  the  two  resins  mixed  with  it,  the 
reader  is  referred  to  an  article  by  M.  Pay  en,  in  the  Jaum,  de  Pharm.  (3e  s^r.,  xxiL 
183),  also  in  the  Chem,  Gaz.  (x.  353).  According  to  Baumhauer,  pure  gutta- 
percha,  as  it  issues  from  the  tree,  is  a  hydrocarbon,  with  the  formula  C,^H,g,  which 

*  Pure  to&t<«  gutta-percha.  For  dental  parpoMS,  M  for  filling  earioui  hoUowiy  itisdeiinUe  tbit 
gatta-peroha  should  be  purified,  and  rendered  perfeotly  white.  Bui  what  is  sold  as  «veh  in  the 
market  is  said  to  consist  largely  of  the  white  ozide  of  lino,  and  is  on  this  aeoonnt  badly  adapted 
to  the  purpose  intended.  Mr.  F.  Baden  Benger  recommends  the  following  method  of  parifiefttieB 
for  dentists'  use.  He  states  that  good  ontde  gutta-peroha  will  yield  at  leeat  75  per  cent,  of  the 
purified.  Four  ounoes  of  the  gntta-peroha,  in  small  pieoes,  are  to  be  digested  for  a  few  days  with 
fire  pounds  of  methylated  ehloroform ;  and  the  solution  thus  formed  should  be  filtered  in  sueh  a 
way  as  to  permit  little  or  no  loss  of  chloroform.  To  the  liquid  thus  filtered,  whioh  shoaM  be  neariy 
colorless,  an  equal  bulk  of  alcohol  should  be  added,  or  a  snfllelenoy  to  precipitate  the  gutta-perc^ 
whioh  will  separate  as  a  white  mass.  This  Is  to  be  washed  with  alcohol,  pressed  in  a  eloth,  ud 
dried  by  exposure  to  the  air.  In  this  state,  the  gutta-percha  is  perfeoily  white,  but  too  porous  ftr 
use.  To  giro  it  the  proper  consistence,  it  should  be  boiled  for  half  an  hour  in  a  porcelain  eapsuH 
and  rolled  into  cylinders  while  hot.  The  dentist  can  prepare  this  himself  with  lufBcient  economy, 
if  he  guard  against  the  loss  of  chloroform.  This  may  be  separated  from  alcohol  by  washing  wA 
water,  and  the  alcohol  from  the  water  by  distillation.  (P.  J.  Tr^  Sept.  ISfiS,  p.  ISO.) 
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he  calls  gutta^  and  by  the  oxidatioD  of  which,  in  various  degrees,  the  different  bodies 
eonstitating  gutta-percha  are  produced.  This  hydrocarbon  can  be  separated  by  treat- 
ing gutta-percha  with  dilute  hydrochloric  acid,  and  boiling  the  residue  with  ether, 
which  deposits  the  gutta  on  cooling ;  but  the  ethereal  treatment  must  be  frequently 
repeated  to  obtain  it  quite  pure.  {Journ,  fur  prakt,  Chem,,  Ixzviii.  279.)  M.  Arppe 
ODDsiders  gutta-percha  as  a  mixture  of  six  different  resins,  which  may  have  been  formed 
from  a  hydrocarbon,  Cj^H,^  (See  Chem.  Gaz.^  ix.  471.)  Oudemans  (Jahrether,^ 
1859,  p.  517)  finds  two  resinous  products  in  gutta- percha:  fluavil^  fusing  at  42°  C, 
with  the  formula  C^H„0,  and  soluble  in  oold  alcohol,  and  albane^  fusing  at  140°  C, 
with  the  formula  Ci^H,^0,  and  soluble  in  chloroform,  bisulphide  of  carbon,  and  ether, 
from  which  last  it  crystallizes  out  on  cooling.  Gutta-percha  resists  putrefaction 
strongly ;  but  in  certain  situations,  as  when  employed  to  protect  underground  tele- 
graph wires  passing  near  the  roots  of  the  oak,  it  has  been  observed  to  undergo  speedy 
decomposition,  in  consequence,  as  is  supposed,  of  the  action  of  fungi.  (P.  J.  2V., 
xvii.  193.) 

Gutta-percha  has  been  applied  to  many  useful  and  ornamental  purposes.  Its  plas- 
ticity when  moderately  heated,  great  firmness  and  tenacity  at  ordinary  temperatures, 
and  insolubility  in  water  and  alcohol  are  the  properties  to  which  it  chiefly  owes  its 
value.  By  immersing  it  in  hot  water,  it  is  made  susceptible  of  being  formed  into 
any  desirable  shape ;  so  that  utensils  of  various  kinds,  ornamental  impressions,  casts, 
sheets,  bands,  cords,  sticks,  tubes,  etc.,  applicable  to  numerous  purposes  in  the  arts, 
may  be  made  from  it  with  great  facility.  To  give  it  greater  pliability,  it  is  some- 
times mixed  with  the  tar  resulting  from  the  igneous  decomposition  of  caoutchouc, 
or  with  its  own  tar  and  lampblack.  It  may  be  vulcanised  in  the  same  manner  as 
caoutchouc,  and  undergoes  a  similar  change  of  properties.  (See  CatnUchoucJ)  In 
the  dissolved  state  it  may  be  employed  as  a  varnish,  impervious  to  moisture. 

Xedical  ITses.  Gutta-percha  has  been  introduced  into  surgery,  in  order  to  pre« 
serve  limbs  and  joints  in  fixed  positions,  and  has  been  used  beneficially  in  club-foot, 
fractures,  and  diseases  of  the  joints.  It  is  employed  for  these  purposes  in  the  shape 
of  bands,  two  or  three  inches  broad  and  about  a  line  thick,  which,  being  softened 
in  water,  are  applied  in  this  state,  and,  when  they  harden,  form  a  firm  case  for  the 
limb.  Holes  should  be  made  through  the  bands,  for  the  escape  of  the  vapor  from 
the  surface.  It  may  in  some  cases  be  applied  by  moulding  it,  in  its  soft  state,  upon 
the  part  to  be  kept  at  rest,  as  to  the  hip  and  adjacent  parts  of  the  body  and  thigh, 
in  cases  of  hip-joint  disease,  for  which,  when  dried,  it  will  form  a  support  equal  to 
the  most  accurately  carved  wooden  splint.  It  is  also  used  for  the  formation  of  cath- 
eters and  other  tubes,  splints,  stethoscopes,  bougies,  specula,  pessaries,  and  various 
other  instruments  useful  in  surgery.  In  fractures  it  is  much  used  as  a  splint ;  some- 
times, after  softening  by  immersion  in  warm  water  at  the  time,  it  is  applied  as  a 
bandage  without  difficulty,  and,  hardening  afterwards,  acts  as  a  splint  to  the  injured 
limb.  The  officinal  Liquor  Gutta- Perchse  affords  a  liquid  which,  when  applied  by 
ineans  of  a  camers-hair  pencil,  forms,  on  the  evaporation  of  the  solvent,  a  thin,  elastic 
covering,  which  completely  excludes  the  air,  and  acts  like  an  artificial  cuticle  to  the 
part.  Another  application  of  gutta-percha  is  to  serve  as  a  vehicle  of  certain  caustic 
substances,  particularly  chloride  of  sine,  and  caustic  potassa.  The  preparation  is 
made  by  reducing  the  caustic  substance  to  fine  powder,  and  then  thoroughly  mixing 
it  with  its  weight  of  ^tta-percha,  melted  at  the  lowest  possible  temperature.  (See 
Fbtassa,  and  Zinei  CoZorufum.)  A  great  advantage  of  the  preparation  is  that  it 
may  be  made  into  any  desirable  form,  and  will  retain  that  form  when  applied  for  a 
considerable  length  of  time. 

Off.  Prep,  Liquor  Gutta-Perohss. 

HJEMATOXYLON.   17.8.    Hsmatoxylon.    [Loffwood.'] 

(H-s-M4-t5x't-l6n.) 

"The  heart-wood  of  Hsematoxylon  9ampechianum.  Lion^.  (Nat.  Ord.  Legu- 
miooesd,  PapilionacesD.)"  U.  S.  "  The  sliced  heart-wood  of  Haematoxylum  Cam- 
pechianum.     Br. 
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HBmatOSjU  Ugnnm,  Br.;  Lignum  CampcehlsDam,  P.G.;  Lignum  Cnrnlciim  ;  B^^  dlnda. 
Boil  da  Song,  Boia  de  Campjoba,  Fr.;  Blnuholi,  Ckmpecbeboli,  Blatholi,  Euipachcnluili,  O.; 
Lagna  di  Cftmpwglo,  /(.;  Pala  de  Campeche,  Sp. 

Gen.  Ch.  Calyx  five-parted.  Petalt  five.  CaptuU  lanceolate,  0De.«elled,  two- 
Talved,  with  the  valves  boat-form.  VfilM. 

Hxmatoxi/lon  Campechianvm.  Willd.  Sp.  Plant,  ii.  &47 ;  Woodv.  lUed.  Bot.  p. 
455, 1. 163  ;  Carson,  Illiut.  of  Med.  Bot.  i.  33,  pi.  25.  ThU  is  a  tree  of  middle  riie, 
usually  not  more  than  twenty-four  feet  high,  though,  under  favorable  cinnimstaDOM, 
it  sometimes  rises  forty  or  fifty  feet.  The  trunk,  seldom  exceeding  tweotj  inchea 
in  diameter,  is  oflen  very  crooked,  and  is  covered  with  a  dark  rough  bark.    The 


branohes  are  also  orooked,  with  nnmerous  smaller  ramiScstioDs,  which  ar«  beset  with 
sharp  spinee.  The  aap-vood  is  yellowish,  l^ut  the  interior  layers  are  of  a  deep  red 
color.  The  loaves  are  alternate,  abruptly  pinnate,  and  composed  of  three  or  four 
pairs  of  sessile,  nearly  ohoordate,  obliquely  nerved  leaflets.  The  flowers,  which  are 
]n  azillarv  spikes  or  racemes  near  the  ends  of  the  branches,  have  a  brownish  pnrple 
calyx  and  lemon-yellow  petals.  They  exhale  an  agreeable  odor,  said  to  rMenible  fbat 
of  the  jonquil. 

The  tree  ia  a  native  of  Campeachy,  the  shores  of  Honduras  Bay,  and  other  parts 
of  tropical  America,  and  has  become  naturalized  in  Jamaica.  The  wood,  which  it 
the  part  used  in  medicine,  is  a  valuable  article  of  commerce,  and  lately  employed 
in  dyeing.  It  comes  to  us  in  logs  deprived  of  the  sap-wood,  and  having  a  blackish 
brown  color  externally.  For  medical  use  it  is  cut  into  chips,  or  luped  into  ooaise 
powder,  and  in  these  states  it  is  kept  in  tift  shops. 

FrOMities.  Logwood  is  hard,  compact,  heavy,  of  a  deep  red  color,  becomiDg 
purplish  black  by  exposure,  internally  brown-red,  and  marked  with  irr^nlar,  coit- 
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centric  circles,  splitting  irregularly,  of  a  slight  peculiar  odor,  and  a  sweet,  somewhat 
astringent  taste.  Logwood  is  generally  kept  in  the  shops  in  small  chips  or  coarse 
powder  of  a  dark  hrown-red  color,  of^en  with  a  greenish  lustre.  When  chewed  it 
colors  the  saliva  dark  pink.  It  imparts  its  color  to  water  and  to  alcohol.  The  in- 
fusion made  with  cold  water,  though  red,  is  less  so  than  that  with  boiling  water.  It 
afR)rds  precipitates  with  sulphuric,  nitric,  hydrochloric,  and  acetic  acids,  alum,  sul- 
phate of  copper,  acetate  of  lead,  and  sulphate  of  iron,  striking  a  bluish  black  color 
with  the  last-mentioned  salt.  ( ThompsoiC^  Dispensatory.')  Precipitates  are  also 
produced  with  it  by  lime-water  and  gelatin.  Chevreul  found  in  logwood  a  volatile 
oil,  an  oleaginous  or  resinous  matter,  a  brown  substance  the  solution  of  which  is 
precipitated  by  gelatin  (Jtannin)^  another  brown  substance  soluble  in  alcohol  but  in- 
soluble in  water  or  ether,  a  nitrogenous  substance  resembling  gluten,  free  acetic 
acid,  various  salts,  and  a  peculiar  principle,  called  hsematoxyUn  or  tUmatin,  on  which 
the  coloring  properties  of  the  wood  depend.  This  is  obtained  by  digesting  the  aqueous 
extract  in  alcohol,  evaporating  the  tincture  till  it  thickens,  then  adding  a  little  water, 
and  submitting  the  liquid  to  a  new  but  gentle  evaporation.  Upon  allowing  it  to  rest^ 
hsematozylin  is  deposited  in  crystals,  which  may  be  purified  by  washing  with  alco- 
hoi  and  drying.  Thus  procured,  the  crystals  are  shining,  of  a  yellowish  rose  color, 
bitterish,  acrid,  and  slightly  astringent  to  the  taste,  readily  soluble  in  boiling  water, 
forming  an  orange-red  solution  which  becomes  yellow  on  cooling,  and  soluble  also 
in  alcohol  and  ether.  According  to  Erdmann,  who  obtained  hsdmatozylin  by  the 
process  of  Chevreul,  substituting  ether  for  alcohol,  its  crystals,  when  quite  pure,  are 
colorless,  without  a  tinge  of  redness ;  its  taste  is  sweet,  like  that  of  liquorice,  with- 
out bitterness  or  astringency ;  and  it  is  not  of  itself  a  coloring  substance,  but  affords 
beautiful  red,  blue,  and  purple  colors,  by  the  joint  action  of  an  alkaline  base  and 
the  oxygen  of  the  air.  He  obtained  from  logwood  9  to  12  per  cent,  of  crystallised 
hsematoxylin,  to  which  he  gave  the  formula  Cj^Hj^O^.  It  crystallizes  with  1  or 
with  3  molecules  of  water,  and  is  readily  soluble  in  hot  water  or  alcohol,  but  sparingly 
in  cold  water  or  in  ether.  (Joum./Ur  pr.  Chem,,  36,  p.  205.) 

By  the  combined  action  of  ammonia  and  oxygen  dark  violet  crystalline  scales  of 
hsemcUcin,  C^^ H^O,  +  3H,0,  are  produced.  They  show  a  fine  green  hue,  which  is 
also  very  commonly  observable  on  the  surface  of  the  logwood  chips  of  commerce. 
Hsematein  may  again  be  transformed  into  hsdmatoxylin  by  means  of  hydrogen  or 
of  sulphurous  add.  Commercial  extract  of  logwood  extracted  ftom  the  wood  by 
boiling  water  contains  both  hsBmatoxylin  and  h»matein. 

Medical  Properties  and  XTses.  Logwood  is  a  mild  astringent,  devoid  of  irri^ 
taring  properties,  and  well  adapted  to  the  treatment  of  that  relaxed  condition  of 
bowels  which  is  apt  to  succeed  cholera  infimtum.  It  is  also  occasionally  used  with 
advantage  in  ordinary  chronic  diarrhcsa  and  chronic  dysentery.  The  only  officinal 
preparation  is  the  extract.     Dose,  ten  to  twenty  grains  (0  65-1*3  Qm.). 

Off,  Prep.  Extractum  Hsematozyli. 

HAMAMELIS.   U,S.    Hamamelis.    [Jilichhazd.'] 

(HAH-^-HB'LtS.) 

*'  The  fresh  leaves  of  Hamamelis  virginica,  Linn^  (Nat.  Ord,  Hamamelacese), 
collected  in  autumn."   U.  S. 

Gren,  Ch.  Flotoers  in  little  axillary  clusters  or  heads,  usually  surrounded  by  a 
scale-like  three-leaved  involucre.  Calyx  four-parted,  and  with  two  or  three  bractlets 
at  its  base.  Fetali  four,  strap-shaped,  long  and  narrow,  spirally  involute  in  the  bud. 
Stamens  eight,  very  short ;  the  tour  alternate  with  the  petals  anther-bearing,  the 
others  imperfect  and  scale-like.  Styles  two,  short.  Pod  opening  loculicidally  from 
the  top.   Oray*9  Manual, 

H.  Virginica,  L.  WUch-hazel  is  an  indigenous  shrub,  from  five  to  fifteen  feet 
high,  growing  in  almost  all  sections  of  the  United  States,  usually  on  hills  or  in  stony 
places,  and  often  on  the  banks  of  streams.  It  is  the  only  species  of  the  genus  found 
in  Eastern  North  America,  and  is  specifically  characterized  by  its  leaves  being 
obovate  or  oval,  wavy-toothed,  and  somewhat  downy  when  young.  The  seeds  are 
black  and  shining  externally,  white,  oily,  and  farinaceous  within,  and  edible  like  the 
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hazelDut.  It  is  remarkable  for  the  late  appearance  of  its  yellow  flowers,  which  ex- 
pand in  September  or  October,  and  continue  till  the  weather  becomes  Tery  cold  in 
winter.  The  fruit,  which  is  a  nut-like  capsule  not  unlike  the  haselnut,  ripens  in 
the  following  autumn,  and  is  often  mingled  on  the  same  plant  with  the  new  blossoms. 

Properties.  The  leaves  of  the  witchhazel  are  officinally  described  as  *^  short- 
petiolate,  about  four  inches  (10  cm.)  long,  obovate  or  oval,  slightly  heart-shaped  mod 
oblique  at  the  base,  sinuate-toothed,  nearly  smooth  ;  inodorous ;  taste  astringent  and 
bitter."  IL  S.  The  bark,  which  is  sometimes  used,  has  a  bitter,  astringent,  some- 
what sweetish,  and  pungent  taste. 

Walter  B.  Cheney  examined  witchhaiel  bark,  and  found  tannin,  resin,  extractive, 
but  no  indication  of  an  alkaloid  or  other  crystalline  principle.  (A,  J,  P,,  1886,  p. 
418.)  It  contains  a  trace  of  volatile  oil,  however.  Dr.  John  Marshall,  of  the 
University  of  Pennsylvania,  also  found  that  hamamelis  root  contains  tannic  acid  and 
a  trace  of  volatile  oil,  but  no  other  active  substance.  ( Therap.  Gaz,^  ii.  295.) 

Medical  Properties.  The  bark  of  the  witch  liaEel  is  said  to  have  first  attracted 
attention  on  account  of  its  use  by  the  North  American  Indians  as  a  sedative  appli- 
cation to  external  inflammations.  It  was  many  years  ago  strongly  recommended  by 
Dr.  James  Fountain  and  Dr.  N.  8.  Davis  {N.  Y.  Jour.  Med,,  x.  208 ;  TVaau, 
Amer.  Med.  Anoc,,  i.  350)  in  hemorrhage  of  the  lungs  and  stomach.  Dr.  Foun- 
tain also  used  with  allied  great  advantage  an  ointment  prepared  from  lard  and  the 
decoction  of  equal  parts  of  hamamelis,  white-oak  bark,  and  apple-tree  bark.  Of 
late  years  the  professional  attention  has  been  very  strongly  directed  to  the  remedy 
on  account  of  the  enormous  sale  of  a  much  vaunted  proprietary  remedy  said  to  be 
made  by  distilling  the  bark  with  very  dilute  alcohol  (six  per  cent,  solution),  and 
used  externally  for  sprains  and  bruises,  and  internally  for  most  of  the  diseMes  to 
which  flesh  is  heir.  The  pecuniary  success  of  this  remedy  probably  has  depended 
in  very  small  part  upon  the  virtues  of  the  witchhazel,  which  seems  to  possess  no 
active  physiological  properties.  At  least  we  have  injected  a  very  concentrated  dis- 
tillate in  large  quantities  into  frogs  and  into  mammals  without  perceiving  any  more 
efiiects  than  would  be  produced  by  the  injection  of  similar  quantities  of  distilled 
water,  and  Dr.  Quy,  in  Paris,  has  reached  similar  conclusions.  The  fluid  extract 
of  the  drug  has  been  used  as  a  remedy  in  various  forms  of  venous  dilatation  and 
engorgement.  It  was  very  strongly  commended  by  Dr.  Jno.  H.  Musser  in  varicose 
veins  {PhUa.  Med.  Itmes^  vol.  xiiL  499),  and  has  been  used  by  some  pracdlioners 
with  good  results  in  cases  of  hemorrhoids,  but  has  failed  to  yield  in  other  hands 
corresponding  advantage.  (See  Boston  Med.  and  Sur^.  Joum.^  April  16,  May, 
1885 ;  also  Bull.  Oin.  de  Thirap.,  vol.  cvi.  p.  94.)  The  dose  of  the  fluid  extract 
given  by  Dr.  Musser  was  a  teaspoonful  four  times  a  day.  It  may,  however,  be  given 
in  double  the  quantity  with  impunity,  and  probably  in  such  doses  is  advantageous 
through  the  gallic  acid  which  it  contains. 

Off.  Prep,  Extractum  Hamamelidis  Fluidum. 

HEDEOMA.   U.S.    Hede&ma.    [Pennyro!fal.J 

(HfiD-¥-d'MA.) 

<'  The  leaves  and  tops  of  Hedeoma  pulegioides.  Persoon.  (ATof .  Ord.  Labiatse.)** 

U.S. 

Herbe  de  Pouliot  iiin^rioaine,  Fr.;  Amerikanisober  Poley,  G. 

This  herb,  first  attached  to  the  genus  Melissa,  and  afterwards  to  Ountla^  is  at 
present  universally  considered  by  botanists  as  belonging  to  the  Hedeoma  of  Persoon. 
It  has  been  confounded  by  some  with  Mentha  Palegiumy  or  European  pennyroyal 

Gen.  Ch.  Calyx  bilabiate,  gibbous  at  the  base,  upper  lip  three-toothed,  lower  two ; 
dentures  all  subulate.  Corolla  rincrent.  Stamens  two,  sterile  ;  the  two  fertile  stamens 
about  the  length  of  the  corolla.  Nuttall. 

Hedeoma  pulegioides.  Barton,  Med.  Bot.  ii.  165. —  OunHa  pulegioides.  Willd.  Sv. 
Plant,  i.  122.  This  is  an  indigenous  annual  plant,  from  nine  to  fifteen  inches  high, 
with  a  small,  branching,  fibrous,  yellowish  root,  and  a  pubescent,  quadrangular  stem, 
which  sends  off  numerous  slender  erect  branches.  The  leaves  are  opposite,  having 
short  petioles,  about  half  an  inch  long,  oblong-lanceolate  or  oval,  neariy  acute,  atten- 
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nated  at  the  base,  remotely  serrate,  ron^h  or  pubescent,  and  promineDtly  veined  and 
gDanduIar  on  the  under  surface.  The  flowers  are  very  small,  pale  blue,  supported  on 
short  peduncles,  and  arranged  in  axillary  whorls  along  the  whole  length  of  the 
branches.  They  have  a  tubular-ovoid,  two-lipped  and  five-toothed  calyx,  and  a  pale 
blue,  spotted,  two-lipped  corolla,  containing  two  sterile  and  two  fertile  exserted 
stamens.  The  plant  is  common  in  all  parts  of  the  United  States,  preferring  dry 
grounds,  and,  wnere  abundant,  scenting  the  air  for  a  considerable  distance  with  its 
grateful  odor.  Both  in  the  recent  and  dried  state  it  has  a  pleasant  aromatic  smell, 
and  a  warm,  pungent,  mint-like  taste.  It  readily  imparts  its  virtues  to  boiling  water. 
The  volatile  oil  upon  which  they  depend  may  be  separated  by  distillation,  and  em- 
ployed instead  of  the  herb  itself.  For  the  chemical  nature  of  the  oil,  see  Oleum 
Hedeomst, 

Xedical  Properties  and  Uses.  Pennyroyal  is  a  gently  stimulant  aromatic,  and 
may  be  given  in  flatulent  colic  and  sick  stomach,  or  to  qualify  the  action  of  other 
medicines.  Like  most  of  the  aromatic  herbs,  it  possesses  the  property,  when  ad- 
ministered in  warm  infusion,  of  promoting  perspiration,  and  of  exciting  the  men- 
strual flux  when  the  system  is  predisposed  to  the  effort.  A  large  draught  of  the 
warm  tea  is  in  popular  practice  often  given  at  bedtime,  in  recent  cases  of  suppres- 
sion of  the  menses,  the  feet  having  been  previously  bathed  in  warm  water. 

HEMIDESMI  BADIX.  Br.  Hemidemm  RooL   [Indian  Sarmparilla.} 

(BJtM-l-Dli^lli   BADlX.) 

*^  The  dried  root  of  Hemidesmus  indious,  i?."  Br.  (Not.  Ord.  Asclepiadacese.; 

NuniiAri,  JS.;  Haolna  d«  Hemidamafl,  Fr,;  Hemideimas-Wonel,  O. 

Oen.  Ch.  OoroSa  rotate.  FUaments  connate  at  the  base,  not  united  above,  inserted 
into  the  tube  of  the  corolla.  AnthcrB  cohering  separate  firom  the  stigma,  with  twenty 
poUeo-maases.  Stigma  flattbh,  pointless. 

MemideamuM  IndicuB,  R.  Brown,  Hart.  Kew.  ii.  75 ;  Lindley,  Flor,  Med.  p.  543. — 
Per^phca  Indica.  Wiiid.  Sp>^  Plant,  i.  1251.  This  is  a  climbing  plant,  with  twining, 
woody,  slender  stems,  and  opposite  petiolate  leaves,  which  are  entire,  smooth,  shining, 
and  of  a  firm  consistence.  The  leaves  vary  much  in  size  and  shape,  some  being  linear 
and  acute,  others  broad-lanceolate,  and  others  again  oval  or  ovate.  The  flowers  are 
small,  green  on  the  outside,  purple  within,  and  disposed  in  axillary  racemes.  The 
calyx  is  five-partod,  with  acute  divisions ;  the  corolla  flat,  with  oblong,  pointed  di- 
visions.    The  fruit  consists  of  two  long,  slender,  spreading  follicles. 

This  plant  is  common  over  the  whole  peninsula  of  Hindostan.  The  officinal  portion 
is  the  root,  which  has  long  been  used  in  India  as  a  substitute  for  sarsaparilla.  It  is 
long,  slendier,  tortuous,  cylindrical,  and  little  branched,  consisting  of  a  ligneous  centre, 
and  a  brownish,  corky  bark,  marked  with  longitudinal  furrows  and  transverse  fissures. 
The  microscopic  characters  of  this  root  are  curious  and  of  much  interest  to  the 
structural  botanist  (See  P.  J.  Tr,y  1872,  p.  62.)  It  has  an  aromatic  odor  and  bitter 
taete.  Mr.  Garden  obtained  from  it  a  peculiar  volatilizable  acid  principle,  which  he 
named  tmUcuperic  etdd,  under  the  erroneous  impression  that  the  root  was  derived 
from  Smdlax  aspera.  Pereira  proposed  to  call  it  hemidetmic  add.  Scott  ( Chem. 
Ghizette,  1843,  p.  378)  also  obtained  a  stearopten  by  distillation  with  water,  pre- 
sumably the  same  material.     It  has  not  been  ftirther  investigated. 

Medical  Properties  and  Vses.  Indian  sarsaparilla  is  said  to  be  tonic,  diuretic, 
and  alterative,  it  was  introduced  into  Great  Britain  from  India,  and  was  employed 
for  some  time  under  the  name  of  smilaso  aspera.  It  is  used  for  the  same  purposes 
as  samqparilla.  In  some  instances  it  is  said  to  have  proved  successful  in  syphilis 
when  that  medicine  had  Mled;  but  it  cannot  be  relied  on.  The  native  practitioners 
In  India  are  said  to  employ  it  in  nephritic  compUdnts,  and  in  the  sore  mouth  of 
children.  It  is  used  in  the  form  of  infusion  or  decoction,  made  in  the  proportion 
of  two  ounces  of  the  root  to  a  pint  of  water.  A  pint  may  be  given  in  wineglassful 
doees,  in  the  course  of  the  day.  A  syrup  is  directed  in  the  British  Pharmacopoeia. 
(See  SyrwpuM  Hemidetmi.) 

Off.  Prep.  Br.  Syrupus  Hemidesnu. 
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HIRUDO.  Br.     me  Leech. 

(H|-Btr'DO.) 

"  SaDgaisnga  medicinalis  {Savigny)j  the  Speckled  Leech  ;  and  S.  offioiiialis  (iSmX 
the  Crveen  Lecch!'^  Br. 

HiradineSy  P,0,;  Sangsue,  iV./  Blutegel,  0,;  Mign&tta,  //./  SaagnijuelAy  iS(p. 

HiRUDO.  Class  1,  Aonelides.  (?rc^  3,  Abraochiatsd.  Famify  2,  ABetigens. 
Cktvier. 

The  leech  belongs  to  that  class  of  invertebrated  articulated  animals  called  Anne- 
lides.  This  class  contains  the  worms  with  red  blood,  having  soft  retractile  bodiea 
composed  of  numerous  segments  or  rings,  breathing  generally  by  means  of  branchis, 
with  a  nervous  system  consisting  in  a  double  knotted  cord,  destitute  of  feet,  and 
supplying  their  place  by  the  contractile  power  of  their  a^ments  or  ringa.  The  third 
order  of  this  class — AhrancMatm — comprehends  those  worms  which  have  no  appar- 
ent external  organ  of  respiration.  This  order  is  again  divided  into  two  families,  to 
the  second  of  which — the  Asetigers^^  or  those  not  having  setsd  to  enable  them  to 
crawl — the  leech  belongs. 

It  is  an  aquatic  worm  with  a  flattened  body,  tapering  towards  each  end,  and  ter- 
minating in  circular  flattened  disks,  the  hinder  one  being  the  larger  of  the  two.  It 
swims  with  a  vertical  undulating  motion,  and  moves  when  out  of  the  water  by  means 
of  these  disks  or  suckers,  fastening  itself  first  by  one  and  then  by.  the  other,  and  al- 
ternately stretching  out  and  contracting  its  body.  The  mouth  is  placed  in  the  centre 
of  the  anterior  disk,  and  is  furnished  with  three  cartilaginous  lens-shaped  jaws  at 
the  entrance  of  the  alimentary  canal.  These  jaws  are  lined  at  their  edges  with  fine 
sharp  teeth,  and  meet  so  as  to  make  a  triangular  incision  in  the  flesh.  The  head  is 
furnbhed  with  small  raised  points,  supposed  by  some  to  be  eyes.  Respiration  is  car- 
ried on  through  small  apertures  ranged  along  the  inferior  surfaoe.  The  nervoiia 
system  consists  of  a  ooid  extending  the  whole  length,  furnished  with  nametous 
ganglions.  The  intestinal  canal  is  straight,  and  terminates  in  the  anos,  near  the 
posterior  disk.  Although, hermaphrodite,  leeches  mutually  impregnate  eaeh  otiMr. 
They  are  oviparous ;  and  the  eggs,  varying  from  six  to  fifteen,  are  contained  in  a 
sort  of  spongy,  slimy  cocoon,  from  half  an  inch  to  an  inch  in  diameter.  These  an 
deposited  near  the  edge  of  the  water,  and  hatched  by  the  heat  of  the  sun.  The 
leech  is  torpid  during  the  winter,  and  casts  off  from  time  to  time  a  thidc  slimy 
coating  from  its  skin.  It  can  live  a  considerable  time  in  sphagnons  moss,  or  in 
moistened  earth,  and  is  frequently  transported  in  this  manner  to  great  distanoea. 

Savignv  has  divided  the  genus  Hirudo  of  Linnsaus  into  several  genera.  The  tme 
leech  is  the  Sanguisuga  of  this  author,  and  is  charaeteriaed  by  its  three  lentieokr 
jaws,  eadi  armed  widi  two  rows  of  teeth,  and  by  having  ten  ooulaz  points.  Sevecai 
species  are  used  for  medical  purposes,  of  which  the  most  common  are  the  gray  aad 
the  green  leech  of  Europe,  both  of  which  are  varieties  of  the  JSirudo  mediemaiu 
of  LinnsDus ;  and  the  Hirudo  decora  of  this  country. 

1.  Hirudo  medicinalis,  Linn.  Ed,  Chnel.  L  Z^^db.-^^SanguiMvga  officinalis.  8a- 
vigny,  Mon.  Hvr.  p.  112,  t  5,  f.  1.  The  green  leech.  —  Samguimtga  medieinaUs. 
Savigny,  Mon,  Hir.  p.  114, 1 5,  f.  2.  The  gray  leech.  Many  of  the  best  loologiito 
regard  the  Sanguisuga  officinalis  and  S.  medicinalis  of  Savigny  as  mere  variedai. 
They  are  both  marked  with  six  longitudinal  dorsal  ferruginous  stripes,  the  four  lat- 
eral ones  being  interrupted  or  tessellated  with  black  ^ts.  The  color  of  the  Uaek 
varies  from  a  blackish  to  a  grayish  green.  The  b^ly  in  the  first  variety  is  of  a  yd- 
lowish  green  color,  free  from  spots,  and  bordered  with  longitudinal  black  stripes.  Li 
the  second  it  is  of  a  green  color,  bordered  and  maculated  with  Uack.  This  keeh 
varies  irom  two  to  four  inches  in  length.  It  inhabits  marshes  and  running  atreamai 
and  is  abundant  throughout  Europe.* 

*  A  yariety  of  the  leeoh  has  oome  into  ose  in  Europe,  called  in  oemraeroe  ^rioan  Imchn^  Tfafr 
are  of  a  beautiful  light  arreen  color,  varying  to  a  deep  green,  and  often  inclining  to  red,  with  hlaek 
points  on  the  back,  and  broad  streaks  of  a  bright  orange  yellow,  which  are  black  towards  the  ab- 
domen. They  correspond  perfectly  with  the  Sanguituga  inUrrupta  of  Moqnia-Tandon.  These 
leeches  draw  very  well.  (P,  J,  Tr.,  x.  38.)  The  leeches  from  Algiers,  called  in  Freoeh  commeroe 
dragona  {Sanguituga  troctena  of  Moquin-Tandon),  of  which  considerable  numbers  have  been  taken 
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The  great  use  made  of  leeohes  in  the  modern  practioe  of  medicine  has  oocasioned 
them  to  heoome  a  considerahle  article  of  commerce.  They  are  collected  in  Spain, 
France,  Italy,  Germany,  and  Sweden,  and  carried  in  large  nambers  to  London  and 
Paris.  They  are  also  frequently  brought  to  this  coantiy ;  as  the  practitioners  in 
some  of  onr  large  cities  use  only  the  foreign  leech,  although  our  own  waters  furnish 
an  inexhaustible  supply  of  this  useful  worm.* 

2.  Hirudo  decora.  Say,  Colonel  Lon^*$  Second  EocpedUiony  ii.  268.  The  medici« 
nal  leech  of  America  has  been  described  by  Say  under  the  name  of  Hirudo  decora^ 
in  the  Appendix  to  the  Second  Expedition  of  Colonel  Long.  Its  baek  is  of  a  deq> 
pistachio-green  color,  with  three  longitudinal  rows  of  square  spot&  These  spots  are 
placed  on  every  fifth  ring,  and  are  twenty-two  in  number.  The  lateral  rows  of  spots 
are  black,  and  the  middle  range,  of  a  light  brownbh  orange  odor.  The  belly  is  of 
the  latter  color,  yarionsly  and  irr^ularly  spotted  with  black.  The  American  leech 
sometimes  attains  the  length  of  four  or  fiye  inches,  although  its  usual  length  \b  from 
two  to  three.  It  does  not  make  so  large  and  deep  an  incision  as  the  European  leech* 
and  draws  less  blood. 

The  indigenous  leech  is  much  used  in  the  city  of  Philadelphia.  The  practitioners 
of  New  York  and  Boston  are  supplied  chiefly  ^m  abroad.  The  leeches  employed 
in  Philadelphia  are  generally  brought  from  Bucks  and  Berks  Counties,  in  Pennflyl<» 
Tania,  and  occasionally  iVx^m  other  parts  of  the  State. 

The  proper  preserration  of  leeches  is  an  object  of  importance  to  the  practitioner, 
as  they  are  liable  to  a  great  and  sudden  mortotity.  They  are  usually  kept  in  jars, 
in  clear,  soft  water,  which  should  be  changed  twice  a  week  in  winter,  and  every  other 
day  in  summer.  The  jar  must  be  covered  with  a  linen  cloth,  and  placed  in  a  situa- 
tion not  liable  to  sudden  changes  of  temperature.  They  will  live  a  long  time  and 
continue  active  and  healthy,  without  any  other  attention  than  that  of  frequently 
changing  the  water  in  which  they  are  kept.  M.  Derheinm  has  proposed  the  follow* 
ing  excellent  method  of  preserving  them.  In  the  bottom  of  a  large  basin  or  trough 
of  marble  he  places  a  bed,  six  or  seven  inches  deep,  of  a  mixture  of  moss,  turf,  and 
in^ments  of  wood.  He  strews  pebbles  above,  so  as  to  retain  them  in  their  place 
without  compressing  them  too  much,  or  preventing  the  water  from  freely  penetrating 
them.  At  one  end  of  the  trough,  and  about  midway  of  its  height,  is  placed  a  thin 
slab  of  marble  or  earthenware,  pierced  with  numerous  hdes,  and  covered  with  a  bed 
of  moss,  which  is  compressed  by  a  thick  layer  of  pebbles.  The  reservoir  being  thus 
disposed  is  half  filled  with  water,  so  that  the  moss  and  pebbles  on  the  shelf  shall 
be  kept  constantly  moist.  The  basin  b  protected  from  the  light  by  a  linen  cover 
stretched  over  it  By  this  arrangement  the  natural  habits  of  the  leech  are  not  coun- 
teracted. One  of  these  habits,  essential  to  its  health,  is  that  of  drawing  itself  through 
the  moss  and  roots  to  clear  its  body  from  the  slimy  coat  which  ibrms  on  its  skin  and 
is  a  principal  cause  of  its  disease  and  death.  Mr.  James  Banes  recommends  that, 
when  kept  in  jars,  they  should  be  cleansed  by  mcfins  of  a  whisk  of  very  fine  Inroom 

to  France,  are  qaid  by  M.  A.  de  Qaatrefagee,  contrary  to  former  opinion,  to  be  qnite  eoaal  to  tbe 
European.  {Journ,  <U  Pkarm.,  3e  i^r.,  zxxili.  105.)  It  is  stated  (P,  J.  TV.,  June,  1867,  p.  735) 
that  great  numbers  of  leeches  are  collected  in  Anstralia,  and  sent  to  Melbonme,  whence  a  large 
proportion  are  exported  to  Europe  and  America,  chiefly  to  London  and  Paris  in  the  former  conti- 
nent, and  San  Francisco,  Panama,  and  New  York  in  the  latter.  It  is  estimated  that  two  or  thret 
millions  annaally  pass  through  the  hands  of  the  Murray  River  Fishing  Company.  The  leech  is 
■aid  {Ibid.,  March,  1865,  p.  481)  to  ebound  in  almost  eyery  river  and  lagoon  in  Australia^  apd  to 
differ  from  the  ordinary  English  leech  only,  that  the  olive  streaks  are  much  lighter  in  the  former. 
They  are  ooUeoted  by  throwing  into  the  water  a  fresh  sheep-skin,  to  which  they  attach  themselves. 
They  bear  transportation  wonderfully  well.  In  Hindostan  and  the  island  of  Ceylon,  where  the 
varieties  of  leeohes  are  said  to  be  more  namerous  than  in  any  other  part  of  the  world,  it  is  stated 
by  Mr.  P.  L.  Simmonds,  that  the  propagation  of  the  kind  used  in  medicine  is  carefully  kept  seoreti 
(P.  /.  Tr.,  Deo.  1870,  p.  522.) 

*  Attempts  have  been  made,  in  France,  on  a  large  scale,  to  propagate  leeohes  for  sale.  This  ii 
done  by  means  of  natural  meadows,  in  which  numerous  small  ponds  are  made,  where  the  leeclies^ 
with  oertain  cautions  as  to  nourishment  and  preservation,  multiply  and  grow  so  rapidly  as  to  hep 
come  a  source  of  profit.  In  order  that  they  may  propagate,  it  is  neoessary  that  they  should  be  fed 
on  blood,  which  is  driven  them  either  by  causing  animals,  as  horses^  oows,  eto»,  to  be  driven  intc 
the  meadows,  or  by  obtaining  blood  from  slaughter-houses,  and,  after  depriving  it  of  fibrin  bj 
agnation,  immersing  the  animate  for  a  time  in  it  wliile  yet  wacm.  (See  Joum,  de  Pkarnu,  Jan. 
1854,  p.  6,  and  Mai,  1864,  p.  366.) 
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or  wiUoWy  when  the  water  is  changed.  M.  Lahache,  an  apothecary  at  Bruj^res, 
strongly  recommends  the  carrageen  or  Irish  moss  (^Chondrus  crupus)^  as  admirablj 
adapted  to  the  habits  and  wants  of  the  leech,  furnishing  the  animal,  as  he  sappoaes, 
with  nutriment,  as  it  does  not  die  of  inanition  when  thus  kept.  The  water  should 
be  renewed  in  the  jars  daily.  (Joum.  de  Fharm,  et  de  Chim,^  4e  s^r.,  iii.  128.) 
Mr.  Alfred  AUchin  keeps  them  in  aquaria  with  growing  water-plants  and  soaih, 
which  keep  the  water  pure.*  {A,  J,  P.,  xxviii.  222.) 

Medical  TTsea.  Leeches  afford  the  least  painftil  and  in  many  instances  the  moat 
effectual  means  for  the  local  abstraction  of  blood.  They  are  often  applicable  to  parts 
which,  either  from  their  situation  or  their  great  tenderness  when  inflamed,  do  not 
admit  of  the  use  of  cups ;  and,  in  the  cases  of  infants,  are  under  all  circumstanoeB 
preferable  to  that  instrument.  They  are  indeed  a  powerful  therapeutic  agent,  and 
give  to  the  physician,  in  many  instances,  a  control  over  disease  which  he  could  ob- 
tain in  no  other  way.  Their  use  is  in  great  measure  restricted  to  the  treatment  of 
local  inflammation ;  and,  as  a  general  rule,  thev  should  not  be  resorted  to  until  the 
force  of  the  circulation  has  been  diminished  by  bleeding  from  the  arm,  or  in  the 
natural  progress  of  the  complaint. 

In  applying  leeches  to  the  skin,  care  should  be  taken  to  shave  off  the  hair,  if  there 
be  any,  and  to  have  the  part  well  cleansed  with  soap  and  water,  and  afterwards  with 

(>ure  water.  If  the  leech  do  not  bite  readily,  the  skin  should  be  moistened  with  a 
itUe  blood,  or  milk  and  water.  It  is  said  to  bite  more  fteely  if  the  skin  is  previously 
reddened  bv  a  sinapism,  and  then  washed  perfectly  dean.  Sometimes  the  leech  is 
put  into  a  large  quill  open  at  both  ends,  and  applied  with  the  head  to  the  akin  until 
It  fiistens  itself,  when  the  quill  is  withdrawn.  If  it  be  desirable  that  the  leech  shall 
bite  in  a  particular  spot,  this  end  may  be  attained  by  cutting  a  small  hole  in  a  piece 
of  blotting-paper,  and  then  applying  this  moistened  to  the  skin,  so  that  the  hole  shall 
be  immediately  over  the  spot  from  which  the  blood  is  to  be  taken.  Leeches  continue 
to  draw  blood  until  they  are  gorged,  when  they  drop  off.f  The  quantity  of  blood 
which  they  draw  varies  with  the  part  to  which  they  are  applied,  and  the  degree  of 
inflammation  existing  in  it.  From  the  loose  and  vascular  textures  they  will  abatnct 
more  than  from  those  which  are  firm  and  compact,  and  more  from  an  inflamed  than 
from  a  healthy  part.  As  a  general  rule,  our  leechers  apply  six  for  eveiy  fluidounoe 
of  blood.  A  single  European  leech  will  draw  from  half  an  ounce  to  an  ounce.  The 
quantity  may  often  be  much  increased  by  bathing  the  wound  with  warm  water. 
Leeches  will  continue  to  suck  after  their  tails  are  cut  off,  which  is  sometimes  done, 
although  it  KB  a  barbarous  practice.;^  It  is  said  that  they  will  draw  better  if  pot 
into  cold  beer,  or  diluted  wine,  and  allowed  to  remain  until  they  become  very  lively. 
They  may  be  separated  from  the  skin  at  any  time  by  sprinkling  a  little  adi  upon 
them.  After  they  drop  off,  the  same  application  wUl  miJ^e  them  disgorge  the  blood 
they  have  swallowed.  Some  leechers  draw  the  leeches  from  the  tail  to  the  head 
through  their  fingers,  and  thus  squeeae  out  the  blood,  after  which  all  that  is  neoss- 
sary  is  to  put  them  in  dean  water,  and  change  it  frequently.!     Leeches  which  aie 

•  For  other  metbods  of  keeping  leeebes,  also  for  r&itmg  them,  see  U.  S,  D,,  14th  ed.,  p.  472. 

t  As  a  very  elBoient  mode  of  applying  leeehes,  it  is  recommended,  after  having  moistened  the 
•kin  with  pure  warm  water,  to  put  the  leeches  into  a  tumbler  half  full  of  oold  water,  and  by  an 
adroit  movement  invert  it  upon  the  part.  The  leeches  are  said  to  attach  themselves  so  rapidly 
that  it  seems  to  the  patient  as  thougn  th^  made  hot  a  single  bite.  When  they  are  all  attaehed, 
the  glass  is  to  be  earefUly  removed,  the  water  being  absorbed,  as  it  runs  off  on  one  side,  by  a 
sponge  or  linen  cloths. 

X  Under  the  name  of  bdellatomy,  a  praotioe  has  been  introdooed  into  Germany,  of  making  a 
small  incision  in  the  side  of  the  leeoh  while  drawing.  The  blood  escapes  through  the  wound,  and 
the  animal  will  continue  to  suck  for  a  long  time,  so  that  one  will  perform  the  ofioe  of  many  In  the 
quantity  of  blood  taken. 

2  MM.  Soubeiran  and  Bouohardat,  after  numerous  experiments  upon  the  different  modes  of  fit- 
ting the  gorged  ^eeohes  for  use  again,  oame  to  the  oonclusion  that  a  earefully  managed  pressure  is 
the  best.  Two  oonditions,  however,  are  necessary  to  success;  one  that  they  should  be  dispoeed  to 
disgorge  the  blood,  and  the  other  that  they  should  be  immersed  in  warm  water  previously  to  the 
stripping.  The  first  object  is  effected  by  common  salt.  The  following  plan  is  recommended.  The 
leeches  are  to  be  thrown  into  a  solution  of  16  parts  of  common  salt  in  100  of  water,  fh>m  which 
they  are  to  be  taken  out  one  by  one,  and,  being  held  by  the  tail,  are  to  be  dipped  into  water  vhidi 
feels  hot  to  the  hand,  but  yet  can  be  borne  by  it,  and  then  passed  lightly  between  the  fingen. 
Thus  treated,  they  easily  give  up  the  blood.    After  being  stripped,  they  should  be  placed  in  res- 
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gorged  with  blood  should  be  kept  in  a  vesfiel  by  themselves ;  as  they  are  more  sub- 
ject to  disease,  and  often  occasiou  a  great  mortality  among  the  others.  They  should 
not  be  again  ujsed  until  they  have  recovered  their  activity.  In  cases  where  the  bleed- 
ing from  leech-bitee  continues  longer  than  is  desirable,  it  may  be  stopped  by  con- 
tinued pressure,  with  the  application  of  lint,  by  the  use  of  coUodium,  or  by  touching 
the  wounds  with  lunar  caustic.  A  little  cotton,  impregnated  with  a  saturated  solu- 
tion of  alum  in  boiling-hot  water,  and,  after  it  has  become  sufficiently  cool,  but 
before  the  alum  has  b^un  to  crystallize,  pressed  upon  the  wound)  will  often  prove 
effectual.  Another  mode  of  repressing  the  hemorrhage  is  to  press  upon  the  bite  a 
piece  of  thin  caoutchouc,  previously  softened  upon  one  side  by  heat,  so  as  to  become 
adhesive.  If  hinar  caustic  be  applied,  the  stick  must  first  be  brought  to  a  fine  point, 
which  is  to  be  inserted  in  the  wound.  Some  have  even  recommended  the  use  of  a 
fine  wire  made  red  hot  When  the  part  wounded  is  without  a  bony  basis,  pressure 
may  be  made  by  pinching  the  wound  between  the  fingers.  It  may  sometimes  be 
necessary,  in  the  case  of  a  deep  bite,  to  sew  the  wound,  which  is  readily  done  with 
a  single  stitch  of  the  needle,  that  need  not  penetrate  deeper  than  the  cutis.* 

HORDEUM  DECORTICATUM.  Br.    Pearl  Barley. 

(H5Ba)9-0M   B9-O5B.TI-OAT0M.) 

*<  The  dried  seed  of  Hordeum  distichon,  Linn.^  divested  of  its  integuments. 
From  plants  cultivated  in  Britain."  Br,     (Nat  Ord,  Oraminacesd.) 

Hordeum,  U,S,  1870;  Hordeom  Perlatum;  Org*  perl6,  Orge,  /V./  Perlgente,  Perigraapen^ 
Gentengraupen,  0,;  Ono,  /I./  CebwU,  Sp. 

Gtn.  Ck.  Calyx  lateral,  two-valved,  one-fiowered,  three-fold.  WiOd, 

Several  species  of  Hordeum  are  cultivated  in  different  parts  of  the  world.     The 

most  common  are  H,  vidgare  and  H,  distichon,^  both  of  which  have  been  introduced 

into  the  United  States. 

1.  Hordeum  tndgaare.  Willd.  &>.  Plant,  i.  472 ;  Loudon's  Eiu^c  of  Plants,  p.  73, 
The  culm  or  stalk  of  common  barley  is  from  two  to  four  feet  in  height,  fistular,  and 
famished  with  alternate,  sheathing,  lanceolate,  roughish,  and  pointed  leaves.  The 
flowers  are  all  perfect,  and  arranged  in  a  dose  terminal  spike,  the  axis  of  which  is 
dentate,  and  on  each  tooth  supports  three  sessile  flowers.  The  calyx  or  outer  chaff 
has  two  valves.  The  corolla  or  inner  chaff  is  also  composed  of  two  valves,  of  which 
the  interior  is  larger  than  the  other,  and  terminates  in  a  long,  rough,  serrated  awn 
or  beard.     The  seeds  are  arranged  in  four  rows. 

2.  E.  distichon.  Willd.  Sp.  Plant,  i.  473;  Loudon's  JSyicyc.  of  Plants,  p.  73. 
This  species  is  distinguished  by  its  flat  spike  or  ear,  which  on  each  flat  side  has  « 
double  row  of  imperfect  or  male  florets  without  beards,  and  on  each  edge,  a  single 

■els  oontaining  fresh  water,  which  should  be  renewed  once  a  day.  At  the  end  of  eight  or  ten  days^ 
they  are  fit  for  reapplioation.  {Jouru.  dt  Pharm.,  3e  86r.,  zi.  343  and  350.)  It  is  said  that,  in  the 
French  military  hocpitals,  a  mixtare  of  one  part  of  vinegar  with  eight  parts  of  water  is  preferred  to 
■alt  water  for  promoting  disgorgement.  ( Lond.  Med.  Timet  aiui  Gax.,  Oct.  1856,  p.  375.)  It  has 
been  stated  that,  if  the  leeches,  after  being  stripped,  be  pat  into  water  sweetened  with  a  little  white 
sagar,  and  the  solation  be  renewed  several  times,  at  intervals  of  six  or  twelve  hoars,  they  will 
■peedily  re(M>ver  their  activity,  and  may  be  reapplied  two  or  three  times  in  the  course  of  a  few  days. 
Immersion  in  camphor- water,  for  a  few  moments,  is  said  by  Mr.  Boyoe  to  cause  them  to  vomit  Uie 
blood.  They  should  afterwards  be  put  into  clean  water,  to  be  changed  in  half  an  hour.  Dr. 
Frodsham,  of  England,  has  found  camphor- water  preferable  either  to  salt  water  or  diluted  vinegar, 
for  disposing  the  gorged  leech  to  part  with  blood.  M.  Qrannat,  a  French  military  pharmaeeutisty 
has  found  the  natural  process  of  disgorging  preferable  to  all  others.  He  placed  some  gorged  leeches 
in  wooden  tubs,  oontaining  at  bottom  a  little  clay  and  water,  and  renewed  the  water  every  forty- 
eight  hours.  After  eight  days,  the  leeches,  now  in  good  health,  were  transferred  to  a  pond  pre- 
pared for  the  purpose,  where  they  propagated.  He  put  1000  leeches  in  the  pond,  and  at  the  end 
of  a  year  had  taken  out  850  fit  for  service,  without  interfering  with  the  reproduction.  (J*mm,  de 
PkarM.f  3e  s^r.,  xx.  188.)  M.  Vayson's  plan  of  preserving  leeches  has  been  highly  recommended. 
It  oonsists  simply  in  putting  them,  after  stripping,  if  they  have  been  used,  in  an  earthenware  ves- 
sel of  the  shape  of  an  inverted  truncat'vl  cone,  with  holes  in  the  bottom  so  small  as  to  prevent  the 
escape  of  the  leech,  and  filled  with  turfy  earth.  After  the  introduction  of  the  leech,  the  opening 
is  to  be  closed  with  a  coarse  cloth.  The  vessel  is  then  placed  in  a  tub  containing  water  four  inches 
deep.     If  to  be  sent  to  a  distance,  the  earth  in  the  vessel  should  be  moistened  throughout. 

*  An  instrument  has  been  invented  called  the  meekanical  leech,  by  which  the  attempt  has  been 
made  to  imitate  the  action  of  the  leech  in  drawing  blood.  It  oonsists  essentially  of  two  parts,  one 
for  making  the  puncture,  and  the  other  for  abstracting  blood  through  the  agency  of  atmospheric 
pressure.     In  other  words,  It  is  a  minnte  cupping  instrument  (  Am.  Jaum.  Med.  Sei.,  xvl.  207.) 
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row  of  bearded  perfect  or  hermaphrodite  florets.    The  seeds,  therefore,  are  in  two 
rows,  as  indicated  by  the  specific  name  of  the  plant 

The  original  country  of  the  cultivated  barley  is  unknown.  The  plant  has  been 
found  growing  wild  in  Simly,  and  various  parts  of  the  interior  of  Asia.  H.  vulgare  is 
said  by  Pursh  to  grow  in  some  parts  of  the  United  States,  apparently  in  a  wild  state. 
The  seeds  are  used  in  various  forms. 

1.  In  thmr  natural  state  they  are  oval,  oblong,  pointed  at  one  end,  obtuse  at  the 
other,  marked  with  a  longitudinal  furrow,  of  a  yellowish  color  externally,  white 
within,  having  a  faint  odor  when  in  mass,  and  a  mild  sweetish  taste.  Gai^ul 
analyses  of  barley  have  been  made,  which  agree  in  the  main,  though  differiog  io 
some  details,  especially  as  to  whether  any  Bus;ar  exists  in  the  barley  before  malting: 

PillitB  found  {ZeU.  filr  Anal  Chem.,  1872,  p.  62)  in  the  dry  barley  14-3  per 
cent,  of  insoluble  albuminates,  2-1  per  cent  of  soluble  albuminates,  62*6  per  cent 
of  starch,  1*9  per  cent  of  dextrin,  2'7  per  cent  of  sugar,  1*7  per  cent  of  extractive 
materia],  3-1  per  cent  of  fiit,  1-4  per  cent  of  soluble  ash,  1*2  per  cent  of  insoluble 
ash,  and  8*9  per  cent  of  l^in.  The  presence  of  sugar  seems  to  have  been  shown 
by  Kiihnemann  {Deuisch.  Chem,  Oes,,  1875,  p.  387,  and  1876,  p.  1385),  who  found 
a  crystallized  dextrogyrate  sugar  which  did  not  reduce  alkaline  copper  solution,  and 
an  amorphous  Isdvogyrate  mucilaginous  substance  called  nnutrin.  According  to 
Kuhnemann,  barley  does  not  contain  dextrin* 

Clifford  Richardson  (^Bulletin  Dq^artmerU  of  Agriculiurej  No.  9,  1886,  p.  77) 
gives  the  following  as  the  average  composition  of  American  barley :  water,  6*47  per 
cent;  ash,  2  87;  oil,  2-67;  sugar,  etc.,  7*02;  dextrine  and  soluble  starch,  3*55; 
starch,  62*09  ;  albumenoids  soluble  in  80  per  cent  alcohol,  3*66  ;  albumenoids  in- 
soluble in  80  per  cent  alcohol,  7*86 ;  fibre,  3*81 :  total,  100-00,  He  finds,  more- 
over, that  on  an  average  the  grain  makes  up  84*78  per  cent  and  the  hull  15*22  per 
cent  of  the  barley. 

2.  Malt  consists  of  the  seeds  made  to  germinate  by  warmth  and  moisture,  and 
then  baked  so  as  to  deprive  them  of  vitality.  It  is  in  the  form  of  malt  that  bariey 
is  so  largely  consumed  in  the  manufacture  of  malt  liquors.  (See  MaliumJ) 

An  interesting  substance,  called  didstase,  was  discovered  by  MM.  Payen  and  Per- 
soz  in  the  seeds  of  barley,  oats,  and  wheat,  and  in  the  potato.  It  is  found,  however, 
only  after  germination,  in  which  process  the  production  of  it  appears  to  be  the  first 
step.  Germinated  barley  seldom  contains  it  in  larger  proportion  than  two  parts  in  a 
thousand.  It  is  obtained  by  bruising  freshly  germinated  barley,  adding  about  half 
its  weight  of  water,  expressing  strongly,  treating  the  viscid  liquid  thus  obtained  with 
sufficient  alcohol  to  destroy  its  viscidity,  then  separating  the  coagulated  albumen,  and 
adding  a  fresh  portion  of  alcohol,  which  precipitates  the  diastase  in  an  impure  state. 
To  render  it  pure,  it  must  be  redissolved  as  often  as  three  times  in  water,  and  pre- 
dpitated  by  alcohol.  For  an  account  of  the  mode  of  preparing  diastase  ih>m  inalt, 
recommended  by  M.  Perrot,  see  the  Journal  de  Pharmacies  Juillet,  1874,  p.  43. 
It  is  solid,  white,  tasteless,  soluble  in  water  and  weak  alcohol,  but  insoluble  in  the 
latter  fluid  when  concentrated.  Though  without  action  upon  gum  and  sugar,  it 
has  the  extraordinary  property,  when  mixed,  in  the  proportion  of  only  one  part  to 
2000,  with  starch  suspended  in  water,  and  maintained  at  a  temperature  of  about 
71-1^  C.  (160^  F.),  of  converting  that  principle  into  dextrin  and  maltose.  This 
latter  is  a  variety  of  sugar  produced  only  by  this  action  of  malt  It  was  first  recog- 
nized by  Dubrunfaut,  but  has  been  more  thoroughly  studied  by  O'Sullivan  and  by 
Schulze.  Its  formula  is  C^H^^Oji  -)-  ^fi^  which  molecule  of  water  of  crystalli»- 
tion  it  loses  at  100^-110^  C.  (or,  as  Richter  proposes,  it  may  have  the  fonank 
GjgHg^O,,).  O'Sullivan  explains  the  action  of  diastase  upon  starch  by  the  following 
reactions : 

At  63^  C.  —  C„H^OL  +  H,0  =  C,,H„0„  +  C,H,,0,. 

«   64^-700  C.  -  2(0  H„0„)  +H,0  =  C„H„0„  +  4(0.^,0,)- 

"  70^  C.  -  4(C,3HA)  +  H,0  =  C„H„0„  +  10(C,H,,d,)*     (CTew.  Soe. 
Joum.,  10,  p.  597.) 

The  crystals  of  maltose,  C^H^Ou  +  H,0,  are  soluble  in  water  and  alcohol,  they 
reduce  Fehling's  solution,  and,  according  to  O'Sullivan,  aro  equal  to  63-9-65*5  per 
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ceDt.  of  dextrose,  bat,  aooording  to  Scfaaize,  they  are  equal  to  66-67  per  cent  deZ" 
trose,  and  show  a  specific  rotatory  power  of  [a]  =  150^  to  the  right. 

The  whole  of  the  starch  undergoes  this  change,  except  the  tegaments  of  the  gran- 
ales,  amoanting  to  about  4  parts  in  1000.  The  change  which  barley  undergoes 
during  germination,  and  in  malting,  is  of  a  similar  character.  The  purity  of  diastase 
may  be  tested  by  mixing  0*05  parts  of  it  with  200  parts  of  paste  containing  10  parts 
of  starch ;  after  standing,  the  resulting  liquid  should  filter  rapidly,  and  deooloriie 
five  times  its  volume  of  Fehling's  solution.  The  name  of  nudtine  has  been  given 
to  the  diastase  of  malt ;  and  this  principle  has  been  found  identical  with  the  salivary 
ferment  in  its  action  on  alimentary  substances.  Indeed,  according  to  M.  Contara, 
the  two  ferments,  vegetable  and  animal,  appear  to  be  identical,  not  only  in  the  action 
referred  to,  but  in  their  chemical  and  physical  properties;  and  consequently  there  is 
but  one  diastase,  whether  vegetable  or  animal.  {Arch.  GSn,,  Avril,  1870,  p.  501.) 

3.  Hutted  barley  is  merely  the  grain  deprived  of  its  husk,  which,  according  to 
Einhoff,  amounts  to  18*75  parts  in  the  hundred."' 

4.  Barley  meal  is  formed  by  grinding  the  seeds,  previously  deprived  of  th«r  husk. 
It  has  a  grayish  white  color,  and  contains,  according  to  Fourcroy  and  Yauquelin, 
an  oleaginous  substance,  sugar,  starch,  nitrogenous  matter,  acetic  acid,  phosphates 
of  calcium  and  magnesium,  silica,  and  iron.  It  may  be  made  into  a  coarse,  heavy, 
hard  bread,  which  in  some  countries  is  much  used  for  food. 

5.  Pearl  barley  (hordeum  perlatum)  is  the  seed  deprived  of  all  its  investments, 
and  afterwards  rounded  and  polished  in  a  mill.  It  is  in  small  round  or  oval  grains, 
having  the  remains  of  the  longitudinal  furrow  of  the  seeds,  and  of  a  pearly  white- 
ness. It  is  wholly  destitute  of  hordein,  and  abounds  in  starch,  with  some  gluten, 
sugar,  and  gum.    This  is  the  proper  form  of  barl^  for  medicinal  use. 

Xedioal  Properties.  Barley  is  one  of  the  mildest  and  least  irritating  of  farina- 
ceous substances,  and,  though  not  medically  used  in  its  solid  state,  forms,  by  decoc- 
tion with  water,  a  drink  admirably  adapted  to  febrile  and  inflammatory  complaints, 
and  much  employed  from  the  time  of  Hippocrates  to  the  present.  Pearl  barley  is 
the  form  usually  preferred  for  the  preparation  of  the  decoction,  made  by  pouring 
four  pints  of  boiling  water  on  two  troyounoes  of  pearl  barley  and  boiling  away  to 
two  pints,  and  straining.  Malt  affords  a  liquor  more  demulcent  and  nutritious, 
and  the  decoction  of  malt  may  be  prepared  by  boiling  from  two  to  four  ounces  in  a 
quart  of  water  and  straining.  When  hops  are  added,  the  decoction  takes  the  name 
of  wort,  and'  acquires  tonic  properties,  which  render  it  useful  in  debility,  especially 
when  aUended  with  suppuration. 

Off.  Prep.  Br,  Decoctum  Hordei. 

HUMULUS.  U.S.    Hops. 

(HU'Mfr-LtJS.) 

"  The  strobiles  of  Humulns  Lupulus.  Linn^.  (Nat.  Ord.  UrtioaoesB,  Cannabi- 
ne».)"  U.  S.  "  The  dried  strobiles  of  Humulus  Lupulus,  Linn.,  from  plants  cul- 
tivated in  England."  Br. 

Lapulaa,  Br.;  Hop;  Strobili  Hamuli,  8.  Lnpali;  Hop;  Hoablon,  Fr.;  Hopfen,  0.;  Lappolo,  It., 
Lapolo  Hombrwillo,  Sp. 

Gen.  Ch.  Male.  Calyx  five-leaved.  CoroUa  none.  Female.  Calyx  one-leafed, 
obliquely  spreading,  entire.  Corolla  none.  Stylee  two.  Seed  one,  within  a  leafy 
calyx.  WHld. 

Hianvha  Lupuhu.  Willd.  Sp.  PlarU.  iv.  769 ;  Bigelow,  Am.  Med.  Bot.  iii.  163. 
The  root  of  the  hop  is  perennial,  and  sends  up  numerous  annual,  angular,  rough, 
flexible  stems,  which  twine  around  neighboring  objects  in  a  spiral  direction,  from 

*  M.  Lemoine,  a  Frenoli  pharmacetitlst,  proposes  a  ohemioal  method  of  decorticating  barley  and 
other  seeds.  Putting  100  parts  of  the  seeds  into  a  wooden  vessel,  be  pours  upon  them  16  parts  of 
salphnrie  acid,  stirs  the  mixture  for  15  or  20  minutes,  applying  in  the  case  of  barley  a  gentle  heat, 
then  adds  50  parts  of  water,  which  he  decants  after  a  rery  few  moments  of  constant  agitation. 
After  sufficient  washing,  and  the  nentralisation  of  the  last  remains  of  acid  by  solution  of  carbonate 
of  sodium  or  potassium,  he  puts  the  grain  upon  a  piece  of  cloth  with  large  meshes  stretched  upon  a 
frame,  where  he  allows  it  to  drain  for  about  an  hour,  then  transfers  it  to  a  similar  cloth,  and  ezposei 
It  to  a  current  of  air  for  seTeral  days  to  dry.  {Joum.  de  Pharm.,  Man,  1868,  p.  223.) 
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left  to  right,  and  olimb  to  a  great  height  The  leaves  are  opposite,  and  st&od  upon 
long  footstalks.  The  smaller  are  sometimes  oordate ;  the  larger  have  three  or  five 
lobes ;  all  are  serrate,  of  a  deep  green  color  on  the  upper  sarfaoe,  and,  together 
with  the  petioles,  extremely  rough,  with  minute  prickles.  At  the  base  of  the  foot- 
stalks are  two  or  four  smooth,  ovate,  reflexed  stipules.  The  flowers  are  numerous, 
axillary,  and  furnished  with  bracts.  The  male  flowers  are  a  yellowish  white,  and 
arranged  in  panicles ;  the  female,  which  grow  on  a  separate  pknt,  are  pale  green, 
and  disposed  in  solitary,  peduncled  aments,  composed  of  membranous  soales,  ovate, 
acute,  and  tubular  at  the  base.  Each  scale  bears  near  its  base,  on  its  inner  sur&ee, 
two  flowers,  consisting  of  a  roundish  compressed  germ,  and  two  styles,  with  long 
filiform  stigmas.  The  aments  are  converted  into  ovate  membranous  cones  or  stro- 
biles, the  scales  of  which  contain,  each,  at  its  base,  two  small  seeds,  surrounded  by 
a  yellow,  granular  powder. 

The  hop  is  a  native  of  North  America  and  Europe.  It  is  occasionally  found  grow- 
ing wild  in  the  Eastern  States,  and,  according  to  Mr.  Nuttall,  is  abundant  on  the 
banks  of  the  Mississippi  and  the  Missouri.  In  parts  of  New  England,  New  York, 
and  Michigan,  it  is  extenpively  cultivated,  and  most  of  the  hops  consumed  in  the 
United  States  are  supplied  by  those  districts.  The  part  of  the  plant  used  is  the 
fruit  or  strobiles.  These  when  fully  ripe  are  picked,  dried  by  artificial  heat,  packed 
in  bales,  and  sent  into  the  market  under  the  name  of  hops. 

Hops  consist  of  numerous  thin,  translucent,  veined,  leaf-like  scales,  which  are  of 
a  pale  greenish  yellow  color,  and  contain  near  the  base  two  small,  round,  black  seeds. 
They  are  officinally  described  as  "  ovate,  about  an  inch  and  a  quarter  (3  cm.)  long, 
consisting  of  a  thini  hairy,  undulated  axis  and  many  obliquely  ovate,  membranous, 
greenish  scales,  in  the  upper  part  reticulately  veined,  and  toward  the  base  parallel- 
veined,  glandular  and  surrounding  a  sub-globular  achene."  U.  S.  Though  brittle 
when  quite  dry,  they  are  pulveri^  with  great  difficulty.  Their  odor  is  strong, 
peculiar,  somewhat  narcotic,  and  fragrant;  their  taste  very  bitter,  aromatic,  and 
slightly  astringent.  Their  aroma,  bitterness,  and  astringency  are  imparted  to  water 
by  decoctioA ;  but  the  first-mentioned  property  is  dissipated  by  long  boiling.  The 
most  active  part  of  hops  ia  a  substance  formed  on  the  surface  of  the  scales,  and,  m 
the  dried  fruit,  existing  in  the  state  of  very  small  granules.  This  substance  was 
called  lupuUn  by  the  late  Dr.  A.  W.  Ives,  of  New  York,  by  whom  its  properties 
were  first  investigated  and  made  generally  known ;  though  it  was  previously  noticed 
by  Sir  J.  E.  Smith,  of  England,  and  M.  Planche,  of  France.  The  scales  themselves, 
however,  are  not  destitute  of  virtues,  and  contain,  as  shown  by  MM.  Payen  and 
Ghevallier,  the  same  active  principles  as  the  lupulin,  though  in  less  proportion.* 

*  Hops  are  often  snbjeeted  in  C^ermany  to  the  fames  of  burning  sulphnr,  from  the  tappositkm 
that  they  keep  better  when  thas  treated.  Besides,  bj  being  partially  bleached  by  the  process,  <Ad 
hops,  which  have  suffered  from  time,  having  become  darker,  generally  spotted,  and  weaker,  assume 
a  brighter  appearance,  as  if  fresher,  and  generally  command  a  better  price  in  the  market  To  de- 
tect the  consequent  presence  of  sulphurous  acid,  the  brewers  put  a  silver  spoon  in  a  mixture  ni  hops 
and  water,  under  the  impression  that  it  will  produce  a  black  stain  upon  the  silver.  But  this  test 
will  answer  only  when  applied  within  a  fortnight  after  the  use  of  tne  sulphur.  A  more  delicate 
method  is  that  of  Dr.  Heiaenreich,  who  puts  20  or  30  cones  of  the  hops  in  a  flask  with  sine  and 
hvdrochloric  acid,  and  passes  the  hydrogen  evolved  through  solution  of  acetate  of  lead.  If  snl* 
phurous  acid  be  present,  sulphuretted  hydrogen  will  be  pr^uced,  whiob  will  oeeasion  a  dark  pre- 
cipitate with  the  solution.  But  even  this  plan  often  fails  when  the  hops  have  been  kept  more  uaa 
three  or  four  weeks.  A  modification  of  this  test  has  been  proposed  oy  Dr.  R.  Wagner.  For  the 
solution  of  acetate  of  lead  used  in  Heidenreich's  method,  there  is  to  be  substituted  a  solution  of 
nitro-prusside  of  sodium,  so  weak  as  to  have  a  very  light  bntwn  color,  to  which  have  been  added  a 
few  drops  of  solution  of  potassa.  If  the  gas  evolved  contain  the  minutest  proportion  of  sulphur,  a 
violet  color  will  be  produced  when  the  first  bubble  passes  into  the  solution ;  and  this  will  by  a  eon* 
tinnance  of  the  process  become  a  magnificent  purple.  The  least  trace  of  sulphurous  acid  may  that 
be  found ;  but,  a  few  months  after  the  sulphuring  of  hops,  none  at  all  can  be  detected.  ( Ckemk.  Gom^ 
April  I,  1866;  from  Gntnptet-Rendtu.) 

Hops  are  said  to  be  sometimes  threshed  in  order  to  separate  the  lupulin,  which  is  sold  separatdy. 
Their  efficiency  is  thus,  no  doubt,  grently  impaired.  Hops  thus  treated  have  the  scales  more  or  lees 
broken ;  and  any  parcel  presenting  this  appearance  may  be  suspected.  Hops  oRen  contain  a  vari« 
able  quantity  of  lupulin,  in  consequence  or  the  granules  of  this  substance  separating,  especially  oa 
agitation,  and  seeking  the  lower  portion  of  the  mass,  which  thus  becomes  richer,  while  the  upper 
is  poorer.  They  should  always  m  examined  in  reference  to  the  lupulin  they  contain,  and,  if  nearly 
or  quite  destitute  of  it,  should  be  deemed  of  inferior  value,  and  not  to  be  used  medioinally,  though 
not  worthless. 
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LupuLiNA.  Ui  S,  LupuUn,  This  is  obtained  separate  by  robbing  or  threshing 
and  siftiDff  the  strobiles,  of  which  it  constitutes  from  one-sixth  to  one-tenth  by 
weight,  it  is  in  the  state  of  a  yellowish  powder,  mixed  with  minute  particles  of 
Ihe  scales,  from  which  it  cannot  be  entirely  freed  when  procured  by  a  mechanical 
prooess.  It  has  the  peculiar  flavor  of  hops,  and  appeared  to  MM.  LebailHf  and 
Kaspail,  when  examined  by  the  microscope,  to  consist  of  globules  filled  with  a 
yellow  matter,  resembling  in  this  respect  the  pollen  of  y^tables ;  but,  from  the 
investigations  of  M.  Personne,  it  would  seem  to  be  of  the  nature  of  a  gland,  com- 
mencing io  a  cell  formed  among  those  of  the  epidermis,  and,  when  frdly  developed, 
secreting  a  resinous  matter,  (t/ovm.  de  Phcmn,^  3e  s^r.,  xxvi.  242.)  It  is  inflam- 
mable, and  when  moderately  heated  becomes  somewhat  adhesive.  The  odor  of 
lupulinic  grains  resides  in  the  essential  oil.  This  is  obtained  to  the  extent  of  0*9 
per  cent,  by  distilling  hops  with  water.  Personne  stated  that  it  contained  valerql^ 
l/gHj^O,  which  passes  into  valerianic  acid ;  the  latter  in  fact  occurs  in  the  glands,  yet, 
aooording  to  Mehn,  only  to  the  extent  of  0-1  to  0*17  per  cent.  When  distilled  from 
the  fresh  strobiles  the  oil  has  a  greenish  color,  but  a  reddish  brown  when  old  hops 
have  been  employed.  It  is  devoid  of  rotatory  power,  neutral  to  litmus  paper,  and 
gives  no  remarkable  coloration  with  concentrate  sulphuric  add.  The  bitter  prin- 
ciple formerly  called  lupulm  or  lupvUte  was  first  isolated  by  Lermer  (Jaum,  /Ur 
w.  Chem.^  101,  p.l37\  who  called  it  the  hitter  acid  of  hops  (^Hopfenhittenaiire), 
It  erystallizes  in  large  oritUe  rhombic  prisms,  and  possesses  the  peculiar  bitter  taste 
of  beer.  Its  composition  is  CggHg^Oj.  The  main  contents  of  the  hop  gland  consists 
of  wax  (myricyl  palmitcUe  according  to  Lermer)  and  resins,  one  of  which  is  crystal- 
line and  unites  with  bases.  Besides  the  constituents  of  the  glands,  hops  contain, 
according  to  Etti,  humido-tannic  acid  and  phlohaphene.  The  former  is  a  whitish, 
amorphous  mass,  soluble  in  alcohol,  hot  water,  or  acetic  ether,  not  in  ether.  By 
headng  the  humulo-tannio  acid  to  130^  0.,  or  by  boiling  its  aqueous  or  alcoholic 
solution,  it  gives  off  water  and  is  transformed  into  phlohaphene,  a  dark  red  amorphous 
substance,  (CjjHj^Oj,)"  —  H,0  =  C5jH^0„.  The  latter  substance,  on  boiling  it 
with  dilute  mineral  acids,  again  loses  water,  and  furnishes  glucose.  From  raw  phlo- 
haphene, ether  removes  the  bitter  principles  of  hops,  a  colorless  crystallizable  and  a 
brown  amorphous  resin,  besides  chlorophyll  and  essential  oil.  (JPharmacographiay 
2d  ed.,  pp.  553  and  555.) 

The  existence  of  a  peculiar  alkaloid  in  hops,  suggested  by  Lermer  in  1863,  has 
been  determined  by  Griessmayer.  A  concentrated  decoction  of  hops  was  distilled 
with  potassaor  magnesia,  the  distillate  neutralised  with  hydrochloric  acid,  evaporated 
to  dryness,  and  treated  with  cold  absolute  alcohol  to  remove  ammonium  chloride ; 
the  alcoholic  liquid  was  heated  to  boiling  and  cooled,  when  much  trimethylamine 
chloride  crystalliaed.  The  residuary  liquid  was  filtered,  the  filtrate  evaporated, 
first  by  a  water-bath  and  then  spontaneously,  the  residue  was  redissolved  in  water 
in  a  narrow  cylinder,  agitated  with  potassa  and  ether,  and  the  ethereal  liquid  allowed 
to  evaporate  spontaneously.  The  remaining  alkaline  liquid  had  a  peculiar  odor  re- 
calling that  or  Conine,  and  a  cooling  but  not  bitter  taste.  It  soon  exhibited  small 
crystals,  and  finally  solidified  completely.  The  author  supposed  that  these  crystals 
were  impurities,  and  that  the  pure  alkaloid  is  liquid  or  gaseous.  He  proposes  for 
it  the  name  of  hipvJline,  (A.  J,  P.,  1874,  p.  360.) 

Lastly,  Etti  found  arabic  (pectic)  acid,  phosphates,  nitrates,  malates,  citrates,  and 
also  sulphates,  chiefly  of  potassium,  to  occur  in  hops.  The  amount  of  ash  afforded 
by  hops  dried  at  lOO*'  G.  would  appear  to  be  on  an  average  about  6-7  per  cent. 

Dr.  H.  Bungener  has  isolated  from  hops  a  bitter  crystalline  substance,  C,flgfl^ 
which  is  insoluble  in  water,  but  soluble  in  alcohol  and  alkaline  solutions.  He  be- 
lieves it  to  be  identical  with  Lermer's  hop-bitter  acid,  to  be  feebly  acid,  and  possess- 
ing the  character  of  an  aldehyd.    (P.  J.  Tr.,  1884,  p.  1008.) 

Medical  Properties  and  TJuen.  Hops  are  tonic  and  slightly  narcotic,  and  have 
been  highly  recommended  in  diseases  of  general  or  local  debility,  associated  with 
morbid  vigilance,  or  other  nervous  derangement  Diuretic  properties  have  also  been 
ascribed  to  them.  The  complaints  in  which  they  have  been  used  are  dyspepsia,  and 
the  nervous  tremors,  wakefulness,  and  delirium  of  drunkards. 
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An  infusion^  prepared  with  half  an  ounce  of  hops  and  a  pint  of  boiling  water, 
may  be  given  in  the  dose  of  two  fluidounoes  (60  Co.)  three  or  four  times  a  day. 
The  tincture  is  now  the  only  officinal  preparation  of  hops,  but  the  aleohol  probaUy 
acts  more  deeidedly  upon  the  S3rstem  than  the  hops.  (See  Tinctwra  HwnvlL)  A 
pillow  of  hops  has  proved  useful  in  allaying  restlessness  and  producing  sleep  in 
nervous  disorders.  They  should  be  moistened  with  water  containing  a  trace  of  gly- 
cerin previously  to  being  placed  under  the  head  of  the  patient,  in  order  to  preveDl 
rustling.  Fomentations  with  hops,  and  oataplamns  made  by  mixing  them  wiUi  noBie 
emollient  substance,  are  oflen  beneficial  in  local  pains  and  tumefaotions. 

The  effects  of  hops  may  be  obtained  most  conveniently  by  the  use  of  htpuimj 
though  Dr.  Fronmiiller,  having  after  two  trials  with  it  obtained  no  soporific  effeet, 
denies  it  a  place  among  the  narcotics  with  hypnotic  properties.  (B.  and  F.  Med,- 
Chir.  Rev,,  April,  1867,  pp.  526-7.)  Dr.  Wm.  Byi^  Pi^e,  of  Philadelphia,  has 
found  this  substanoe  very  e£fectual  as  an  antaphrodisiac,  in  the  treatment  of  gonor- 
rhoea, spermatorrhcea,  and  other  irritated  conditions  of  the  genito-urinary  apparatus; 
and  the  same  result  has  been  obtained  by  other  practitioners.  We  have  found  it 
apparently  effectual  in  irritable  bladder,  when  other  narcotics  had  failed.  The  doM 
of  lupulin  in  substance  is  from  six  to  twelve  grains  (0'4-0'8  Gm.),  given  in  the 
form  of  pills,  which  may  be  made  by  simply  rubbing  the  powder  in  a  warm  mortar 
till  it  acquires  the  consistence  of  a  ductile  mass,  and  then  moulding  it  into  the  proper 
shape.*  Lupulin  may  be  incorporated  with  poultices,  or  formed  into  an  ointmeDt 
with  lard,  and  used  externally  for  the  same  purposes  as  hops. 

Off.  Prep.  Tinctura  Humuli. 

Cff,  Prep,  of  Hopi.  Br,  Extractum  Lupuli ;  Infusum  Lupuli ;  Tinctura  LupulL 

Off.  Prep,  of  Lupvlin.  Extractum  Lupulinao  Fluidum ;  Oleoresina  Lupulinse. 

HYDRARGYRI  CHLORIDUM  CXDRROSIVUM.  U.S.     Qnrome 
Cfdoride  of  Mercury.     [^Qnrasive  SvAlmate.     Mercuric  Chloride.^ 

Hg  Ch;  270*5.     (Ht-DEAB'^y-BI  j0HL6'RI-DtJM  05B-B(?-8PvtJM.)  Hg  CI;  135*25. 

Hydrargyri  Ferotaloridum,  Br,;  Hydrargyrum  Bichloratum  Corrosivnin,  P.O.;  Sablimataa 
CorrosivuB,  Chloraretum  (Chloretum)  Hydrargyricum,  Hydrargymm  CorrosiTam  Snblimatain, 
Hydrargyri  Biohloridum ;  GorroBire  Chloride  of  Mercury,  Perehloride  of  Hcreniy,  Bichloride  of 
Mercury;  Beuto-ohlorure  de  Meronre,  Sublim6  oorrosifi  Chlontre  meronriqae^  Dr.;  iBtiendoi 
Queeksilberchloridy  ^tzender  Quecksilbersublimat,  0. 

A  formula  for  this  salt  has  been  very  properly  omitted  from  the  17.  S.  Pharma- 
copoeia.    Theprocess  of  1870  will  be  found  in  the  foot-note.f 

"  Take  of  rersulphate  of  Mercury  twenty  ounces  [avoirdupois] ;  Chloride  of  So- 
dium, dried,  sixteen  ounces  [avoird.] ;  Black  Oxide  of  Manganese,  in  fine  powder, 
one  ounce  [avoird.].  Reduce  the  Persulphate  of  Mercury  and  the  Chloride  of  So- 
dium each  to  fine  powder,  and,  having  mixed  them  and  the  Oxide  of  Manganese 
thoroughly  by  trituration  in  a  mortar,  put  the  mixture  in  an  apparatus  adapted  for 
sublimation,  and  apply  sufficient  heat  to  cause  vapors  of  perchloride  of  mercorj  to 
rise  into  the  less  heated  part  of  the  apparatus  which  has  been  arranged  for  their 
condensation."  Br. 

In  order  to  understand  the  above  process  and  that  of  the  XT.  S.  P.  18T0,  which 
is  the  same  in  principle,  it  is  necessary  to  premise  that  corrosive  sublimate  is  mercuric 
chloride,  consisting  of  two  atoms  of  chlorine  and  one  of  mercury.  By  boiling  sul- 
phuric acid  in  excess  with  mercury  to  dryness,  a  white  salt  (mercuric  sulphate)  is 
formed,  according  to  the  reaction,  2H,S04  +  Hg  =  HgSO^  +  SO,  +  2H,0,  (See 
Bydrargyri  Sulphas.')    When  this  is  mixed  with  chloride  of  sodium  (oommon  salt), 

*  Dr.  Dyee  Duckworth,  of  St.  Bartholomew*!  Hoepitaly  London,  raoaBiraeodt,  as  the  retalt  of 
his  own  obBenration,  the  aromatic  spirit  of  ammonia  as  a  better  soWent  of  Inpulin  than  any  otiier 
yet  proposed.  He  offers  the  following  formula.  "  Lupulin  ^ij.  Aromatic  Spirit  of  Ammonia  Q|. 
Macerate  for  seven  dm,  with  occasional  agitation,  then  filter,  and  add  sufficient  of  the  meostmwn 
to  make  up  a  pint.  The  dose  of  this  Tinctura  Lvpulitm  Aiiumnmia  is  ftom  TIPxx  to  t^."  {P. 
V.  TV.,  Oct.  1868.) 

t "  Take  of  Mercury  ttoeniy-four  troyouncet ;  Sulphuric  Acid  thirty^nx  troyounett ;  Chloride  of 
Sodium  eighteen  troyouneee.  Boil  the  Meronry  with  the  Snlphutfe  Add,  by  means  of  a  tand-bath, 
vntil  a  dry  white  mass  is  left.  Rnb  this,  when  oold,  with  the  Chloride  of  Sodiom  in  an  wrthaawt 
mortar;  then  sublime  with  a  gradually  increasing  heat."  U.S. 
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and  the  miztuie  exposed  to  a  subliming  heat,  a  mntnal  deoompoeition  takes  place, 
aoooiding  to  the  reaction  :  H^O^  +  (NaCl),  =  Na^SO^  +  HgCl,.  The  mercuric 
ohloride  thus  formed  sablimes  and  the  sodium  sulphate  remains  behiud.  The  quan- 
tities for  mutual  decomposition  are  two  mols.  of  chloride  of  sodium  and  one  rool.  of 
mereario  sulphate.  The  British  formula  differs  from  that  of  the  U.  S.  P.  1870 
in  iNrdering  sulphate  of  mercury  ready  formed,  instead  of  preparine  it  as  the  first 
step  of  Uie  process,  and  in  the  use  of  a  small  proportion  of  black  oxide  of  manganese, 
intended  to  convert  into  mercuric  any  mercurous  salt  that  may  be  in  the  sulphate, 
and  thus  prevent  the  formation  of  mercurous  chloride.  (See  Hydrargyri  Sulpha*,) 

The  names  given  in  the  two  Pharmacopodias  to  this  important  chloride  do  not  ex- 
actly correspond.  It  is  called  the  corrosive  chloride  of  mercury  in  the  U.  S.  Pharma- 
copceta,  and  perchloride  in  the  British.  We  prefer  the  former,  as  indicating,  bey($lid 
any  possibility  of  mistake,  the  article  intended,  as  well  as  its  corrosive  property.  Per* 
chloride  and  subchloride  are  hardly  sufficiently  distinctive,  when  a  mistake  may  be  so 
serious  as  that  of  confounding  corrosive  sublimate  and  calomel.  In  the  first  British 
Pharmacopoeia  corrosive  sublimate  was  recognised  as  the  officinal  title,  which  was  a 
sufficient  guarantee  of  security ;  but,  unfortunately,  it  was  deemed  proper,  imme- 
diately after  the  officinal  title,  and  in  dose  connection  with  it,  to  define  the  salt  as 
chloride  of  mercury,  in  conformity  with  the  view,  adopted  in  that  work,  of  the  atomic 
weight  of  mercury.  With  many  persons  calomel  is  still  the  chloride  of  mercury,  so 
that  there  is  some  chance  that,  should  calomel  be  prescribed  by  this  title,  corrosive 
sublimate  may  be  dispensed  for  it,  with  dangerous  if  not  fatal  effects  to  the  patient. 
Indeed,  death  has,  at  least  in  one  recorded  instance,  occurred  in  consequence  of  this 
eonfuaion  of  nomenclature ;  and  our  officinal  guides  should  take  especial  care  to 
guard  against  such  mistakes,  instead  of  contributing  to  them. 

Preparatioii  and  Properties.  The  first  step  in  making  corrosive  sublimate  is 
to  form  mercuric  sulphate,  by  heating  sulphuric  acid  and  the  metal  together  in  an  iron 
pot,  so  arranged  as  to  carry  off  the  unwholesome  fumes  of  sulphurous  uxide,  which 
are  copiously  generated.  The  dry  salt  obtained  is  then  mixed  with  the  common 
salt,  and  the  mixture  sublimed  in  an  iron  pot  lined  with  clay,  and  covered  by  an 
inverted  earthen  pan.  The  late  Dr.  A.  T.  Thomson,  of  London,  took  out  a  patent 
for  forming  corrosive  sublimate,  on  the  large  scale,  by  the  direct  combination,  by 
combustion,  of  gaseous  chlorine  with  heated  mercury.  The  product  is  stated  to  be 
perfectly  pure,  and  to  be  afforded  at  a  lower  price  than  the  sublimate  made  in  the 
usual  way.  In  order  that  the  combination  may  take  place,  the  mercury  need  not 
be  heated  to  its  boiling  point,  but  only  to  a  temperature  between  149^  C.  and  204^ 
C.  (300^  and  400°  F.).  According  to  Dr.  Maclagan,  corrosive  sublimate,  made  by 
this  process,  is  liable  to  the  objection  that  a  proportion  of  calomel  is  always  formed, 
occasionally  amounting  to  10  per  cent 

It  may  sometimes  be  useful  to  know  how  to  make  a  small  quantity  of  corrosive 
sublimate  on  an  emergency.  This  may  be  done  by  dissolving  mercuric  oxide  (red 
precipitate)  in  hydrochloric  acid,  evaporating  the  solution  to  dryness,  dissolving  the 
dry  mass  in  water,  and  crystallizing.  Here  a  double  decomposition  takes  plaoe,  re* 
suiting  in  the  formation  of  water  and  the  bichloride. 

^^  Heavy,  colorless,  rhombic  crystals  or  crystalline  masses,  permanent  in  the  air, 
odorless,  having  an  acrid  and  persistent,  metallic  taste,  and  an  acid  reaction.  Solu- 
ble in  16  parts  of  water  and  in  3  parts  of  alcohol  at  lb""  C.  (59''  F.)  ;  in  2  parts  of 
boiling  water,  in  1*2  parts  of  boiling  alcohol,  and  in  4  parts  of  ether.  When  heated 
to  about  265^  G.  (509^  F.},  the  salt  fuses ;  at  a  higher  temperature  it  sublimes 
unchanged,  and  without  residue.  The  aqueous  solution  of  the  salt  yields  a  reddish 
or  yellowish  precipitate  on  the  addition  of  lime-water,  and,  on  the  addition  of  test- 
flolntton  of  nitrate  of  silver,  a  white  precipitate  insoluble  in  nitric  acid,  but  soluble 
in  ammonia.  If  1  Om.  of  the  salt  be  dissolved  in  boiling  water,  then  mixed  with  5 
C.O.  of  strong  solution  of  soda  (sp.  gr.  about  1'260)  in  a  long  test-tube,  and  about 
0-5  Om.  of  fine  aluminium  wire,  cut  into  small  pieces,  be  added  (a  loose  plug  of 
cotton  being  pushed  a  short  distance  down  the  tube),  the  generated  gas  should 
not  impart  any  tint  to  paper  wet  with  test-solution  of  nitrate  of  silver,  and  kept  over 
the  month  of  the  test-tube  for  half  an  hour  (abs.  of  arsenic).''  U.  S. 
49 
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Etber  is  capable  of  removing  oorroeive  sublimate,  to  a  eonsiderable  extent,  from 
its  aqueous  solution,  wben  agitated  witb  it.  According  to  M.  Mialbe,  ether  will 
not  dissolve  it  when  accompanied  by  a  considerable  quantity  of  merourio  oxide,  and 
a  chloride  of  an  alkalifiable  metal.  Sulphuric,  nitric,  and  hydrochloric  adds  dissolve 
it  without  alteration.  When  heated  it  melts,  and  readily  sublimes  in  dense,  white^ 
acrid  vapors,  which  condense,  on  cool  surfaces,  in  white,  shining  needles  Its  aque- 
ous solution  renders  green  the  syrup  of  violets,  and  is  predpitated  brick-red,  beoom- 
iug  yellow,  by  the  fixed  alkalies  and  alkaline  earths,  and  white  by  ammonia.  (See 
Hydrargyrum  Ammoniatym,)  The  former  precipitate  is  mercuric  oxide^  which 
has  the  property  of  evolving  oxygen,  and  of  being  reduced  to  metallic  globuks  when 
exposed  to  heat.  This  oxide  is  formed  in  the  process  for  preparing  aqua  pha^e- 
dsBTiicay  called  also  lotio  flava  or  yellow  uxuhj  which  b  obtained  by  mixing  half  a 
drachm  of  corrosive  sublimate  with  a  pint  of  lime-water.  Corrosive  soMimafee 
forms,  with  chloride  of  ammonium  and  chloride  of  sodium,  compounds  which  are 
more  soluble  than  the  uncombined  mercurial  salt.  It  is  on  this  account  that  aque> 
ous  solutions  of  sal  ammoniac,  or  of  common  salt,  dissolve  much  more  oorro^ive 
sublimate  than  simple  water.  The  eombination  of  corrosive  sublimate  with  chloride 
of  ammonium  was  formerly  called  acU  alembroth,  or  saU  of  wisdom.  According  to 
F.  Hinterberger,  corrosive  sublimate  is  capable  of  combining  with  quinine  and  cin- 
chonine.  (^Chem,  fra^s.,  ix.  211.)  By  dissolving  one  part  of  corrosive  sublimate 
and  a  hundred  parts  of  common  salt  in  distilled  water  and  evaporating  to  dxYoeBA,  a 
soluble  preparation  is  obtained  which  does  not  coagulate  albumen.  (^.  J.  P.,  xfiv.  11.) 

Corrosive  sublimate  has  the  property  of  retarding  putrefaction.  Animal  matten 
immersed  in  its  solution  shrink,  acquire  firmness,  assume  a  white  color,  and  heoone 
imputrescible.  On  account  of  this  property  it  is  usefully  employed  for  preserviiig 
anatomical  preparations. 

Test  of  Purity  and  Inoompatibles.  Pure  corrosive  chloride  of  mercury  sub- 
limes, when  heated,  without  residue,  and  its  powder  is  entirely  and  readily  soluble 
in  ether.  Consequently,  if  a  portion  of  any  sample  should  not  wholly  dissolve  re 
ether,  or  if  it  should  not  evaporate  entirely,  the  presence  of  some  impurity  is  proved. 
If  calomel  be  present^  and  it  frequently  is,  it  will  not  be  wholly  aoluble  in  water.* 
Arsenic  is  reported  to  be  a  fVequent  impurity  in  corrosive  sublimate.  (See  paper  by 
J.  Granville  Smith,  A,  J.  R,  1877,  p.  397.)  It  can  be  readily  detected  by  the  test 
of  U.  S.  P.  1880.  (See  p.  748.)  (Corrosive  sublimate  is  incompatible  with  many 
of  the  metals,  the  alkalies  and  their  carbonates,  soap,  lime-water,  tartar  emetic,  ni- 
trate of  silver,  the  acetates  of  lead,  the  sulphides  of  potassium  and  sodium,  the 
soluble  iodides,  and  all  the  sulphydrates.  It  is  decomposed  by  many  vegetable  and 
some  animal  substances.  According  to  Dr.  A.  T.  Thomson,  it  produces  precipitales 
in  infusions  or  decoctions  of  chamomile,  horseradish,  columbo,  catecho,  eiodiona, 
rhubarb,  senna,  simaruba,  and  oak-bark.  MM.  Mialhe  and  Lepage  have  shown 
that  corrosive  sublimate  is  slowly  converted  into  calomel  by  syrup  of  sarsaparilla 
and  syrup  of  honey,  but  is  not  changed  by  contact  with  pure  syrup. 

Hedioal  Properties  and  Uses.  Corrosive  sublimate  is  a  very  powerfulprepaia- 
tion,  operating  quickly,  and,  if  not  properly  regulated,  producing  violent  effects.  It 
is  less  apt  to  salivate  than  most  other  mercurials.  In  minute  doses,  suitably  repeated, 
it  may  exert  its  peculiar  influence  without  any  obvious  alteration  of  the  vital  iuno- 
tions,  exoopt,  perhaps,  a  slight  increase  in  the  iVequency  of  the  pulse,  and  in  the 
secretions  from  the  skin  and  kidneys.  Sometimes,  however,  it  pui^es ;  but  this  effect 
may  be  obviated  by  combining  it  with  a  little  opium.  In  larger  doses  it  occasions 
nausea,  vomiting,  griping  pain  in  the  bowels,  diarrhoea,  and  other  symptoms  of  gas- 
trio  and  intestinal  irritation,  and  in  still  larger  quantities  produce^  all  the  effects  of 
a  violent  corrosive  poison.  It  has  long  been  used  as  a  remedy  in  syphilis,  in  aH 
stages  of  which  it  has  been  highly  recommended.  It  is  said  to  remove  the  sjap- 
toms  more  speedily  than  other  mercurials;  whilst  its  action  is  less  unpleasant,  as  the 

*  M.  Bnllot,  having  notioed  In  •om«ooiTOsivesabHiiiat«  aa  Insolable  portioB  ooiifistiiigof  miavte 
yallowUh  granules,  found  on  examination  that  it  wai  an  aniUne  produot.  Ha  ■unnlaed  thai  Kba 
drug  had  been  thrown  into  oommeroe  after  having  been  nfed  in  (he  preparatioa  of  aalliiie  dye^ 
(/owni.  d€  Pkmrm^  4e  i£r.,  zyiiL  414.) 
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raoatli  18  lefis  luble  to  be  made  sore.  It  is  espedally  nsefiil  in  the  advanced  8ti^;e8 
of  the  disorder,  wben  there  is  no  cachexia.  When  a  very  rapid  impression  is  de- 
sired it  is  not  as  useful  as  calomel.  It  is  also  need  advantageously  in  some  chronic 
oataneous  affections,  and  in  obstinate  ofaronio  rheumatism.  It  is  usually  associated 
with  idteradve  or  diiu>horetio  medicines,  such  as  the  antimonials,  and  the  compound 
deeoetion  or  aymp  of  sarai^Muilla ;  and,  in  order  to  obviate  the  irritetiou  it  is  apt  to 
produce,  it  may  often  be  advantageously  united  with  opium.  There  is  no  doubt 
that  loany  of  the  snbstanoes,  in  connection  with  which  it  is  employed,  alter  its  chem- 
ieal  oondition ;  but  it  does  not  follow  that,  even  in  its  altered  state,  it  may  not  be 
very  useful  as  a  remedy. 

Externally  employed,  corrosive  sublimate  is  stimulant  and  esoharotic.  A  solution 
in  water,  containing  from  an  eighth  to  half  a  grain  in  the  fluidounce,  is  employed 
as  ao  injection  in  gleet,  and  as  a  oollyrium  in  chronic  venereal  (^hthalmia.  A 
stronger  solution,  containing  one  or  two  grains  in  the  fluidounce,  is  an  efficacious 
wash  in  lepra,  and  other  scaly  eruptions.  Dissolved  in  water,  in  the  proportion  of 
five  to  ten  grains  to  the  fluidounce,  it  may  be  used  with  much  benefit  in  venereal 
ulcers  of  the  throat,  to  which  it  should  be  applied  by  means  of  a  camel's-hair  pencil. 
With  lime-water  it  forms  the  aqua  pha^istnica  of  the  older  writers,  employed  as 
a  wash  for  ill-conditioned  ulcers.  The  powdered  chloride  has  been  used  as  an  esoha- 
rotic, but  is,  in  general,  inferior  to  nitrate  of  silver  or  caustic  potassa.  In  onofchia 
maUffncLf  howevw,  it  is  employed  with  great  advantage,  mixed  with  an  equal  weight 
of  sulphate  of  sine,  and  sprinkled  thickly  upon  the  surface  of  the  ulcer,  which  is 
then  to  be  covered  with  a  pledget  of  lint  saturated  with  tincture  of  myrrh.  The 
whole  diseased  surface  is  Uius  removed,  and  the  uloer  heals.*  This  practice  origi- 
nated, we  believe,  with  the  late  Dr.  Perkins,  of  Philadelphia,  and  was  highly  rec- 
ommended by  Dr.  Physick.  Dr.  Geo.  B.  Wood  o(\en  employed  it  with  success. 
A  solution  of  corrosive  sublimate  in  collodion  (four  parts  to  thirty)  has  been  used 
as  a  caustic,  for  the  destruction  of  nsevi  materni,  and  for  other  purposes.  It  can 
be  very  accurately  applied,  but  its  use  requires  care,  as  fatal  poisoning  has  followed 
a  single  application  of  the  alooholic  solution  of  corrosive  sublimate  to  a  moderate 
surfaoe  of  ringworm.  (^Londim  Lancet^  1871,  ii.  413.)  It  is  applied  by  means  of 
a  camelVhair  pencil. 

The  dose  of  eorrosive  sublimate  is  from  the  twelfth  to  the  eighth  of  a  grain 
(0*005  to  0*007  Gm.)  preferably  given  after  meals,  in  pill,  or  solution.  The  pill  is 
usually  prepared  with  crumb  of  lM*ead  ;  and  care  should  be  taken  that  the  medicine 
be  equally  difiused  through  the  pilular  mass,  before  it  is  divided. 

Tozioologieal  Properties.  Swallowed  in  poisonous  doses,  it  produces  burning 
heat  in  the  throat,  excruciating  pain  in  the  stomach  and  bowels,  excessive  thirst, 
anxiety,  nausea  and  frequent  retclking  with  vomiting  of  bloody  mucus,  diarrhoea  and 
sometimes  bloody  stools,  small  and  frequent  pulse,  cold  sweats,  general  debility, 
difficult  respiration,  cramps  in  the  extremities,  faintings,  insensibility,  convulsions, 
and  death.  The  mucous  membrane  of  the  stomach  exhibits,  on  dissection,  signs  of 
the  operation  of  a  violent  corrosive  poison.  These  symptoms  are  sometimes  fol- 
lowed or  conjoined  with  others  indicating  an  excessive  mercurial  action  upon  the 
system,  such  as  inflammation  of  the  mouth  and  salivary  glands,  promise  salivation, 

*  AniUtmHe  jOrea&ingt.  The  following  dlreotions  are  giTon  in  Phwrm»  MMtUchan^  Prague,  for 
antiseptifl  arossings  to  be  used  in  the  German  arm  j. 

Corrosive  Sublimate  Oauze,  Dissolve  50  Gm.  mercuric  chloride  in  5000  Gm.  alcohol,  and  add 
7500  Gm.  distilled  water,  2500  Gm.  glyeerin,  and  0*5  Gm.  fnehsin,  the  latter  being  added  for  the 
purpose  of  readily  distinguishing  the  corrosive  subNmate  gause  from  others.  Four  hundred  metres 
of  gaos0  are  well  kneaded  in  this  solution  and  allowed  to  soak  for  fifteen  minutes ;  the  gause  is  then 
strongly  pressed  and  well  dried  on  wash-lines,  being  protected  from  light  and  dust. 

CbrrcMiM  StAUmaU  Cotton*  Absorbent  cotton  is  soaked  in  the  above  solution  and  dried  in  loose 
laywn. 

CorroHve  Sublimate  Catgut.  A  5  per  oent.  aqueous  solution  of  corrosive  sublimate  is  prepared, 
in  which  thin  catgut  is  soaked  for  about  eight  hours,  and  the  thicker  kinds  for  ten  or  twelve  hours. 
TIm  oatgnt  ia  subsequently  kept  in  vials  with  alcohol. 

Oorroeive  Sublimate  Silk  is  prepared  by  soaking  well-waahed  ligature  silk  in  a  solution  of  5  parts 
of  eorrooive  sublimate  in  100  parts  of  water  and  20  parts  of  glycerin.  After  dzyiog  it  is  wrapped 
in  oiled  silk  or  other  water-proof  material ;  and  before  using,  it  is  dipped  into  a  3  per  cent  phenol 
aolaUfOD.  or  a  1  p«r  eenl.  eolntioD  of  eorrosive  sukUmate. 
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fetid  breath,  etc  The  only  symptom  of  corrosive  sublimate  poisoning  which  dis- 
tioguishes  it  from  poisoning  by  antimony,  arsenic,  or  other  corrosive  metallic  irri- 
tant is  the  fact  that  the  stools  are  very  frequent,  smallish,  and  composed  chiefly  of 
mucus  and  blood.  A  case  is  on  record  of  death,  in  an  infant,  from  the  oonstitational 
efiects  of  corrosive  sublimate  sprinkled  upon  an  excoriated  surface ;  and,  in  two  in- 
stances of  children,  the  one  seven,  and  the  other  nine  years  old,  death,  with  all  the 
symptoms  of  internal  poisoning,  followed  the  application  to  the  scalp  of  an  ointment, 
said  to  consist  of  one  part  of  the  corrosive  chloride  to  four  parts  of  tallow.  {Bub. 
Quarterly f  Aug.  1854,  p.  70.)  In  the  inferior  animals,  in  whatever  mode  intro- 
duced into  the  system,  it  produces  symptoms  and  lesions  similar  to  those  which  it 
causes  in  man.  In  the  treatment  of  poisoning  by  corrosive  sublimate,  Orfila  recom- 
mends the  free  use  of  the  white  of  eggs  beaten  up  with  water.  The  albumen  forms 
an  insoluble  and  comparatively  innocent  compound  with  the  corrosive  sublimate ; 
and  the  liquid  by  its  bulk  dilutes  the  poison,  and  distends  the  stomach  so  as  to 
produce  vomiting.  It  is,  however,  asserted  by  M.  Lassaigne  that  this  compound  of 
albumen  and  corrosive  sublimate,  when  recently  precipitated,  is  soluble  in  add  and 
alkaline  liquids,  and  in  solutions  of  the  chlorides  of  potassium,  sodium,  and  calcium. 
(See  Joum,  de  Pharm.,  zziii.  510.)  It  is  also  soluble  in  an  excess  of  albumen, 
whether  introduced  into  the  stomach,  or  previously  existing  there.  It  is,  therefore, 
important,  at  the  same  time  that  the  antidote  is  osed,  to  evacuate  the  stomach  before 
the  newly  formed  compound  can  be  dissolved.  If  e^  cannot  be  procured,  wheat 
flour  may  be  substituted  ;  gluten  having,  according  to  Bl.  Taddei,  the  same  eflect  as 
albumen.  Milk  also  has  been  recommended,  in  consequence  of  the  insoluble  com- 
pound which  casein  forms  with  the  poison.  Besides  the  antidotes  mentioned,  Peru- 
vian bark,  meconic  acid,  ferrous  sulphide,  and  iron  filings  have  been  proposed,  all  of 
which  have  the  property  of  decomposing  corrosive  sublimate.  The  ferrous  sulphide 
was  found  quite  successful  by  M.  Mialhe  in  experiments  upon  dogs,  if  given  immedi- 
ately after  the  poison  was  swallowed,  but  failed  when  delayed  for  ten  minutes.  Dr. 
T.  U.  Buckler,  of  Baltimore,  made  some  successful  experiments  on  lower  anxmals 
upon  the  antidotal  properties  of  a  mixture  of  gold  dust  and  iron  filings  ( JfecL  and 
Surg,  Jawm.j  1843)  ;  and  a  case  of  poisoning  by  corrosive  sublimate  has  been  re- 
corcied  by  Dr.  G.  Johnston,  of  the  same  city,  in  which  this  antidote  was  employed 
with  the  apparent  effect  of  saving  life,  afl«r  albumen  had  been  used  without  effect 
Dr.  Johnston,  however,  employed  the  reduced  iron  of  the  Pharmacopodia,  and  gold 
leaf,  arranging  them  in  alternate  layers,  so  as  to  make  boluses  of  convenient  siie. 
(J.m.  Joum,  of  Med.  Sci,y  April,  1863,  p.  340.)  The  method  of  operating  of  this 
antidote  will  be  understood  when  the  action  of  gold  and  iron  as  a  test  for  corrosive 
sublimate  b  explained  in  the  succeeding  paragraph.  It  b  of  the  utmost  importance 
that  whatever  antidote  b  used  should  be  given  without  delay,  and  in  thb  respect 
the  one  nearest  at  hand  may  be  considered  the  best.  Under  all  circumstances  the 
stomach  should  be  rapidly  and  thoroughly  washed  out  by  abundance  of  mucilaginous 
fluids,  the  stomach-pump  being  used  if  necessary.  The  after-effects  shovdd  be 
treated  like  other  forms  of  toxic  gastro-enteritis,  t.e.,  by  local  bloodletting  or  counter- 
irritation,  demulcent  drinks,  opiates,  etc. 

Tests  for  Corrosive  Sublimate.  On  account  of  the  extreme  virulence  of  this 
chloride  as  a  poison,  the  reagents  by  which  it  may  be  detected  form  a  subject  of  study 
of  the  utmost  importance,  as  connected  with  medico-legal  investigations.  The  best 
tests  for  determining  its  mercurial  nature,  mentioned  in  the  order  of  their  delicacy, 
are  ferrocyanide  of  potassium,  lime-water,  carbonate  of  potassium,  iodide  of  potassinm, 
ammoDia,  sulphuretted  hydrogen,  and  stftinous  chloride.  Ferrocycmide  of  poioM- 
num  gives  rise  to  a  white  precipitate  (ferrocyanide  of  mercuiy),  becoming  slowly 
yellowbh,  and  at  length  pale  blue.  Lime-water  throws  down  a  yellow  precipitate 
of  hydrated  mercuric  oxide.  Carbonate  of  potauium  causes  a  brick-red  precipi- 
tate of  mercuric  carbonate.  Iodide  of  potastium  produces  u  very  characteristic  pab 
scarlet  precipitate  of  mercuric  iodide.  ?rhis  precipitate  frequently  appears  at  first 
yeUcw,  especially  if  the  corrosive  sublimate  be  present  in  minute  proportion.  Am- 
monia gives  rise  to  a  white,  flocculent  precipitate,  the  officinal  ammoniated  mercuiy, 
or  white  precipitate.     Sulphuretted  hydrogen  occasions  a  black  precipitate  of  mer- 
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coric  sulphide ;  and  the  same  precipitate  is  thrown  down  by  ammonium  sulpbydrate. 
Finally,  pratochloride  of  Hn  (stannous  chloride)  causes  a  grayish  black  precipitate 
(mercury  in  a  finely  divided  state).  Taking  the  results  of  Devergie,  the  relative 
delicacy  of  these  tests  may  be  expressed  numerically  as  follows :  Ferrocyanide  of 
potassium  1  i  ;  lime-water  4 ;  carbonate  of  potassium  7 ;  iodide  of  potassium  8 ;  am- 
monia 36 ;  sulphuretted  hydrogen  or  ammonium  sulphydrate  60 ;  and  stannous 
chloride  80.  Wormley  (Micro- Chemutry  of  Poisont,  2d  ed.,  p.  348)  states  that 
the  reaction  of  stannous  chloride  is  interfered  with  or  entirely  prevented  by  the 
presence  of  alkaline  chlorates,  and  also  of  free  nitric  acid.  He  especially  commends, 
however,  the  copper  test,  which  is  as  follows :  A  bright  plate  of  copper,  immersed  in 
«  solution  containing  corrosive  sublimate,  is  instantly  tarnished,  and,  after  the  lapse  of 
half  an  hour,  becomes  covered  with  a  grayish  white  powder.  A  poiithed  piece  ofaoldy 
moistened  with  the  e^eour  mercurial  solution,  and  touched  through  the  liquid  with  a 
piece  of  iron,  contracts  a  white  stain.  This  test,  which  was  proposed  by  Mr.  Syl- 
vester and  simplified  by  Dr.  Paris,  is  conveniently  applied  by  moistening,  with  the 
ffospected  solution,  a  gold  coin  or  ring,  and  touching  it  through  the  moistened  spot 
with  the  point  of  a  penknife.  The  object  of  the  iron  is  to  form  with  the  gold  a 
simple  galvanic  circle,  which  enables  the  latter  metal  to  precipitate  the  mercury  on  its 
surface.  Nearly  all  the  above  tests  merely  prove  the  presence  of  mercury.  To 
determine  whether  the  metal  is  united  with  chlorine,  the  mercurial  liquid  may  be 
precipitated  by  lime-water,  and  the  filtered  solution,  acidulated  with  nitric  acid, 
then  tested  with  nitrate  of  silver.  If  the  mercury  is  in  the  state  of  chloride,  the 
filtered  solution  will  be  one  of  chloride  of  caldum,  which,  with  nitrate  of  silver,  will 
yield  a  heavy,  white  precipitate  (chloride  of  silver),  insoluble  in  nitric  acid,  but 
soluble  in  ammonia.  The  nitrate  of  silver  may  be  added  directly  to  the  mercurial 
liquid ;  and,  if  it  contain  corrosive  sublimate,  chloride  of  silver  will  fall,  but  prob- 
ably mixed  with  calomel. 

By  the  combined  indications  of  the  forgoing  tests,  corrosive  sublimate  may  be 
infallibly  detected,  unless  it  exists  in  veiy  minute  quantity,  associated  with  organic 
substances,  by  which  its  presence  is  often  greatly  obscured.  When  it  exists  in  or- 
ganic mixtures,  made  by  boiling  the  contents  or  substance  of  the  stomach  in  distilled 
water,  Dr.  Christison  recommends  that  a  preliminary  trial  be  made  with  the  proto- 
chloride  of  tin,  on  a  small  portion  filtered  for  the  purpose.  If  this  causes  a  grayish 
black  color,  he  shakes  the  mixture,  as  recommended  by  Orfila,  with  a  fourth  of  its 
balk  of  cold  ether,  which  dissolves  the  corrosive  sublimate,  and  rises  to  the  surface. 
The  ethereal  solution  is  then  evaporated  to  dryness,  and  the  dry  salt  obtained  is  dis- 
solved in  hot  water,  whereby  a  pure  solution  is  procured,  in  which  the  poison  may 
be  readily  detected  by  the  ordinary  tests.  In  using  ether,  however,  it  must  be  borne 
in  mind  that,  as  ascertained  by  M.  Mialhe,  the  presence  of  a  considerable  quantity 
of  mercuric  oxide,  and  of  a  chloride  of  ^an  alkalifiable  metal,  prevents  the  solvent 
power  of  ether.  If  the  trial  test  should  produce  a  light  gray  color,  the  corrosive 
sublimate  is  indicated  in  still  less  quantity,  and  Dr.  Christison  recommends  to  pro- 
ceed in  the  following  manner.  Treat  the  unfiltered  mixture  with  protochloride  of 
tin,  as  long  as  any  precipitate  is  formed,  which  will  have  a  slate-eray  color.  Collect, 
wash,  and  drain  it  on  a  filter,  and,  having  removed  it  without  being  dried,  boil  it, 
in  a  glass  flask,  with  a  moderately  strong  solution  of  caustic  potassa,  until  aO  the 
lamps  disappear.  The  alkali  will  dissolve  all  animal  and  vegetable  matter ;  and,  on 
allowing  the  solution  to  remain  at  rest,  a  heavy  grayish  black  powder  will  subside, 
wbich  consists  chiefly  of  metallic  mercury,  and  in  which  small  globules  of  the 
metal  may  sometimes  be  seen  with  the  naked  eye,  or  by  the  aid  of  a  magnifier. 
Wormley  (Joe  cii,)  suggests  boiling  the  organic  mixture  with  water  acidulated  with 
hydrochloric  acid,  and  testing  the  filtered  solution  with  a  strip  of  copper  foil. 
Probably  advantage  might  be  derived  from  the  process  of  dialysis,  in  separating 
corrosive  sublimate,  among  other  crystallizable  substances,  from  the  colloidal  mat- 
ters contained  in  organic  mixtures.  (See  DiaU/sis.) 

Off.  Prep.  Hydrargyri  lodidum  Rubrum ;  Hydrargyri  Oxidum  Flavum ;  Hydrar- 
gyrum Ammoniatum. 

Off.  Prep.  Br.  Hydrargyri  lodidum  Rubrum ;  Hydrargyri  Oxidum  Flavum ;  Hy- 
drargyrum Ammoniatum ;  Liquor  Hydrargyri  Perchloridi ;  Lotio  Hydrargyri  Flava. 
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HYDR ARGYRI  CHLORIDUM  MITE.  U.  S.    MUd  CUoride  of 

Jkfo'cury.     [Cahmd.     Mercurous  Chloride.'] 

HgsCh;  470*2.  (Hf.DRAB'9T-Kt  £IHLd'B|-I>thC  KfTJL)  HgsO;  S35-L 

Hydrargyri  Snbidiloridain,  Br.;  Hydraigyram  Chloratum  Mite,  P.O.;  Hjdrmrgyri  ChloridBm, 
Hydrargjratn  Cbloratam  (Muriationm),  Merouriiu  Baloii,  Chloruretam  Hydrargyrosiuii ;  Sabma- 
riateof  Meroory,  Protoohloride  of  Mereary;  Oalomelas;  Sabehloride  of  Mvreary;  ProtooUonit* 
oa  Sous-miiriate  de  Merearo,  Galomdle^  Fr.;  Qoeolutlberohlorilr,  G» 

Veiy  properly,  a  process  for  this  oompoond  has  been  omitted  from  tbe  praaenl 
Pharmacopoeia,  as  it  oaoDot  be  made  by  the  pharmacist  conTenieotly.  For  prooea 
of  U.  S.  P.  1870,  see  footroote  * 

"  Take  of  PeFSolphate  of  Meronry  ten  ounces  [avoirdapoisl;  Meroary  »tven  ouaca 
[avoird.] ;  Chloride  of  Sodinm,  dried,  Jive  ounces  [avoird.] ;  JBoiling  Distilled  Water 
a  9ufficien<y,  Mobteo  the  Persutphate  of  Mercury  with  some  of  the  Water,  and  rab 
it  and  the  Meronry  together  until  globnleB  are  no  longer  visible ;  add  the  Chloride 
of  Sodium,  and  thoroughly  mix  the  whole  by  continued  trituration.  SobliBe  by 
a  suitable  a]^ratus  into  a  chamber  of  such  siie  that  the  Oabmel,  instead  of  adbsr- 
ing  to  its  sides  as  a  crystalline  crust,  shall  fall  as  a  fine  powder  on  its  floor.  Wash 
this  powder  with  boiling  Distilled  Water,  uotil  the  washings  oease  to  be  darkened 
by  a  drop  of  sulphydrate  of  ammonium.  Finally,  dry  at  a  temperature  not  exoeeding 
212°  F.  (100°  C.).'*  Br. 

The  object  of  the  above  {Hrocess  is  to  obtain  the  mercurous  chloride.  This  chloride, 
according  to  the  view  generally  received  by  chemists,  consists  of  two  atoms  of  mercoiy 
combined  with  two  of  chlorine  (some  chemists  consider  it  to  contain  ovlj  one  aton 
of  each),  so  that  it  has  relatively  only  half  as  much  chlorine  as  corrosive  sublimate. 
In  the  U.  S.  process,  as  in  the  case  of  corrosive  sublimate,  meieurio  sulphate  is 
first  formed ;  but  instead  of  being  immediately  sublimed  with  the  chloride  of 
sodium,  it  undergoes  a  preparatory  trituration  with  a  quantity  of  ttierouiy  eoual 
to  that  employed  in  forming  it  This  trituration  may  be  conceived  to  taloe  plaee 
between  one  mol.  of  mercuric  sulphate  and  one  atom  of  metallic  merenry,  which 
are  thus  converted  into  one  mol.  of  mercurous  sulphate,  according  to  the  rsAOtieB : 
HgS04  +  Hg  =rz  Hg,80«.  The  one  mol.  of  mercurous  sulphate  thus  ibnued,  beiag 
heated  with  two  of  common  sidt,  the  two  atoms  of  chlorine  in  the  latter  sublime 
in  union  with  the  two  of  mercury  in  the  fonner,  and  generate  one  moL  of  bmt- 
curous  chloride,  Hg,Cl, ;  while  one  molecule  of  sodium  sulphate,  Na^O^,  remuns 
as  a  residue.  It  is  hence  apparent  that  the  residue  of  this  process  and  of  that 
for  corrosive  sublimate  is  the  same. 

The  calomel,  as  sublimed,  is  liable  to  contain  a  litUe  corrosive  sublimate ;  and  henet 
the  direction  of  the  U.  S.  Pharmacopoeia  of  1870  to  wash  it  with  boiUog  distilled 
water  until  ammonia  produces  no  pKcipitate  with  the  washings.  Ammonia  oecasioni 
a  white  precipitate  (ammoniated  merouiy).Bo  long  as  the  washings  oontaiB  oorrosivo 
sublimate ;  and,  when  it  ceases  to  produce  this  effect)  ihe  operator  may  rest  satiwiisd 
that  the  whole  of  the  poisonous  salt  has  been  removed.  According  to  M.  Berths 
calomel,  in  contact  with  hot  water,  is  converted,  to  a  small  extent,  into  eorronve  sab^ 
limate ;  and  hence  he  recommendiB  that  the  portion  of  water  to  be  tested  should  hs 
cold  when  passed  throng  the  calomel. 

The  British  process  is  a  modification  of  that  of  the  old  Dublin  PhannaeBpma, 
including,  like  that,  no  directions  for  making  the  mercuric  sulphate ;  iMcanae  this 
salt  is  made  by  a  separate  formula,  being  designated  as  su^phaie  <;/  menury.  It 
omits,  however,  as  unnecessary,  a  partial  preliminary  subUmataeo,  to  test  the  pnh 
duaion  of  corrosive  sublimate,  and,  immediately  after  a  thorough  mixture  of  the 
materials,  proceeds  to  the  final  sublimation.    An  improvement  was  to  cause  the  m- 

*  "Take of  Mvnury /orty-eight  troyouneet ;  Sulpharlo  Aeld  thirty-nx  troyommom;  CblorUa  tf 
Bodinm  eighteen  troyouneee  ;  Distilled  water  n  wuJfUsient  qnanttty.  Boil,  by  meani  of  m  vad-batib, 
twenty-four  feroyonnoei  of  the  Meronry  with  the  Satphniin  Aotd,  nntU  a  diy  white  naii  ii  ML 
Rab  &\b,  when  oold,  with  the  remainder  of  the  Mercury,  la  an  earthenware  mortar,  until  ib«f  an 
thoroughly  mixed.  Then  add  the  Chloride  of  Sodium,  and,  having  rubbed  it  with  Uie  other  ingre- 
dients until  elobules  of  Mercury  oease  to  be  visible,  sublime  the  mixture  Into  m  large  ohambv  se 
that  the  sublimate  may  fall  in  powder.  Wash  the  sublimed  matter  with  boiling  DIetinad  Wi 
matil  the  waeUngs  afford  no  preoipitate  with  water  of  aaattoaia»  aad  dty  it."  U.  S. 
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poTB  to  enter  for  oondenntioQ  %  obamber  of  eomdclerable  eiie,  so  that  tbey  might  ftJl 
in  powder,  instead  of  oondensiog  on  the  sides  of  the  receiver  in  a  crystalline  mass. 
The  necessity  of  pnlveriiing  the  calomel  is  thus  avoided.  The  Br.  Pharmacopoeia 
directs  the  powder  to  be  washed ;  bnt,  instead  of  using  ammonia  9A  a  test  of  the 
•beenoe  €^  corrosive  sublimate  in  the  washings,  directs  for  the  purpose  sulphide  of 
ammonium,  which  throws  down  a  black  precipitate  if  corrosive  sublimate  is  present. 
Preparatioii  on  the  Lai|^  Seale.  The  process  for  making  calomel,  by  means 
of  mercuric  sulphate,  was  onginally  practised  at  Apothecaries'  Hall,  London.  The 
proportions  taken  and  the  mode  of  proceeding  in  that  establishment  are,  according 
to  Mr.  Bnmde,  as  follows:  50  lbs.  of  mercury  are  boiled  to  dryness  with  70  lbs  of 
sulphuric  aeid,  in  a  oast-ima  vessel ;  and  62  lbs.  of  the  dnr  salt  formed  are  tritursted 
with  40}  lbs.  of  mercuiy  till  the  globules  disappear,  and  the  whole  is  mixed  with 
34  lbs.  of  common  salt.  The  mixture  is  sublimed  from  an  earthenware  retort  into 
an  earthenware  receiver,  and  the  product  is  from  95  to  100  lbs.  of  calomel  in  mass. 
This  is  then  ground  to  an  impalpable  powder,  and  washed  with  a  large  quantity  of 
diatilled  water. 

The  object  of  bringing  calomel  into  a  state  of  minute  division  is  more  perfectly 
aooomplished  by  the  method  of  Mr.  Joseph  Jewell,  of  London,  improved  by  BI. 
Ossian  Henry.    It  consists  in  causing  the  calomel  in  vapor  to  come  in  contact  with 
Bteam  in  a  large  receiver,  whereby  it  is  condensed  into  an  impalpable  powder,  and 
perfectly  washed  from  corrosive  sublimate  in  the  same  operation.    Calomel  made  by 
this  process,  sometimes  called  JewelVs  or  Howard's  hydroiubUmate  of  mercury, 
is  free  from  all  suspicion  of  containing  corrosive  sublimate,  is  much  finer  than  when 
obtained  by  levigation  and  elutriation,  and  possesses  more  activity  as  a  medicine. 
This  kind  of  calomel  is  included  in  the  French  Codex  under  a  distinct  name  (mer- 
ewe  daux  d  la  vo^peur),     M.  Soubeiran,  of  Paris,  has  perfeoted  a  process  for  ob- 
taining calomel  as  an  impalpable  powder,  by  substituting  the  agency  of  cold  air  for 
that  of  steam  for  the  purpose  of  condensing  it ;  a  process  which  he  believes  to  be 
precisely  the  same  as  that  pursued  by  the  English  manufacturers,  and  which  pro- 
duces a  calomel  equal  to  the  best  Eo^ish.     A  description  of  his  apparatus  may  be 
found  in  the  Journal  de  Pharmacie  (de  s^.,  ii.  507),  and  of  the  English  apparatus, 
as  described  by  F.  C.  Calvert,  in  the  same  journal  (3e  s^r..  iii.  1 21 ).  Both  these  papers 
mn  oopied  into  the  A,  J.  R  (xv.  89  and  93).    Calomel  may  also  be  prepared  m  the 
dry  way  by  taking  four  parts  of  corrosive  sublimate  and  rubbing  it  up  in  a  mortar 
with  three  parts  of  mercury,  after  moistening  the  mass  with  alcohol.    The  powder  is 
then  dried  and  sublimed  in  glass  flasks.    The  powder  should  be  dried  sharply  before 
sublimation,  so  as  to  drive  off  any  trace  of  uncombined  mereury.     A  comparative 
examination  of  English  and  American  calomel  was  undertaken  separately  in  1885  by 
Proik.  Bedford  and  Patch.  (See  Pmc.  A.  R  A.,  1885,  pp.  476, 477*)    Whilst  there 
was  no  reason  for  preferring  English  calomel,  none  of  the  samples  exhibited  more 
than  traces  of  mercuric  chloride. 

Prof.  Wohler  has  proposed  to  obtain  calomel,  in  the  humid  way,  by  precipitating 
a  solution  of  corrosive  sublimate  by  a  stream  of  sulphurous  add,  taking  advantage 
of  a  reaction  first  observed  by  Yogel.  Calomel  obtained  in  the  humid  way,  called 
precipitated  calomel^  was  formerly  officinal  with  the  Dublin  College,  and  was  adopted 
in  the  French  Codex.  This  form  of  calomd  is  of  doubtful  utility ;  and,  when  ob- 
tained by  Prof.  Wohler's  process,  it  is  a  crystalline  powder,  which  is  unfit  for  use 
unless  after  elaborate  levigation  and  elutriation. 

Piropertiea.  When  in  mass  its  form  and  iqipeannoe  depend  oil  the  shape  and 
temperature  of  the  subliming  vessel.  In  this  state  it  is  generally  in  the  form  of  a 
white,  fibrous,  crystalline  cake,  the  interior  surface  of  which  is  often  studded  with 
shining  transparent  crystals,  having  the  shape  of  quadrangular  prisms,  and  a  text- 
ure somewhat  homy  and  elastic  When  the  mass  is  scratched  it  yields  a  yellow 
Streak,  whioh  is  very  characteristie.  Its  sp.  gr.  is  7*2.  Prof.  Patch  found  in  his  exam- 
ination (Prot,  A,  P.  ^.,  1885,  p.  477)  the  spedfie  gravity  of  calomel  to  vanr  ftrom 
6*94  to  7-93,  the  standard  being  water  at  39^  F.  The  officinal  form  of  this  chloride 
is  that  of  powder,  in  which  state  it  is  always  kept  in  the  shops*  The  powder  has  a 
light  buff  or  ivory  oolor,  if  obtained  by  the  levigation  of  sublimed  masses ;  but  if 
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condensed  at  once  in  the  form  of  an  impalpable  powder,  as  is  the  case  with  JewelTi 
calomel  and  in  the  ofBoinar  processes,  it  b  perfectly  white.  To  protect  it  from  the 
action  of  the  light,  it  should  be  kept  in  a  dark  place,  or  in  bottles  painted  bbek, 
or  covered  with  black  paper.  By  the  action  of  the  fixed  alkalies  or  aikaBoe  euthi 
it  immediately  becomes  black,  in  consequence  of  the  formation  of  merouroua  oiide, 
reducible  by  heat  to  the  metallic  state.  Tlie  preparation  employed  under  the  name 
of  htio  nigra  or  black  wctsh,  as  a  local  application  to  syphilitic  ulcers,  eta,  is  made 
by  adding  a  drachm  of  calomel  to  a  pint  of  lime-water.  By  double  decompositioo 
between  the  calomel  and  lime,  the  black  suboxide  precipitates,  and  chloride  of  cal- 
cium remains  in  solution,  indicated  by  yielding  a  copious  white  precipitate  with  nitnte 
of  silver.  The  oxide,  however,  b  not  pure,  but  assocbted  with  undeoompoeed  cakxneL 
Before  being  applied,  the  wash  should  be  well  shaken. 

"  A  white,  impalpable  powder,  permanent  in  the  air,  odorless  and  tasteless,  and 
insoluble  in  water,  alcohol,  or  ether.  When  strongly  heated,  it  b  wholly  volatilized, 
without  melting.  The  salt  b  blackened  by  water  of  ammonia.  A  portion  heated  m 
a  dry  glass  tube  with  dried  carbonate  of  sodium,  yields  metallic  mercury.  IMstiUed 
water  or  alcohol,  after  having  been  agitated  with  a  portion  of  the  salt,  and  filtered, 
should  not  be  afifected  by  hydrosulphuric  acid  nor  by  test-solution  of  nitrate  of  silver 
(abs.  of  mercuric  chloride),  nor  should  the  aqueous  or  alcoholic  filtrate  leave  any  rea- 
due  on  evaporation  (fixed  soluble  impurities).  On  heating  the  salt  with  aeration  of 
potassa,  no  odor  of  ammonia  should  be  evolved ;  and  acetic  acid,  agitated  with  the 
salt  and  filtered,  should  remain  unaffected  by  hydrosulphuric  acid  or  by  test-eolntion 
of  nitrate  of  silver  (abs.  of  and  difference  from  ammonbted  mercury)."  (T.  S. 

Testa  of  Purity  and  Ineompatibles.  Calomel,  when  pure,  compl^ly  sublimes 
on  the  application  of  heat,  a  property  which  detects  all  fixed  impurities,  such  as 
carbonate,  sulphate,  and  phosphate  of  calcium,  sulphate  of  barium,  and  carbonate 
of  lead.  Under  the  influence  of  an  elevated  temperature,  especially  in  the  presence 
of  alcohol  or  water,  it  gives  rise  to  a  small  quantity  of  corrosive  sublimate.  {K 
Berths,)  Calomel  strikes  a  black  color,  free  from  reddbh  tinge,  by  the  aeti<m  of 
the  fixed  alkalies ;  and  the  black  oxide  thus  produced  b  brought  by  heat  to  the 
metallic  state.  The  buff  color  indicates  the  absence  of  corrosive  sublimate ;  but 
whiteness  by  no  means  shows  the  presence  of  thb  impurity.  Its  freedom  from  the 
corrosive  chloride  may  be  determined  by  washing  a  portion  of  it  in  warm  distilled 
water,  and  then  testing  the  water  with  ammonia,  which  will  cause  a  white  precipi- 
tate (ammoniated  mercury),  should  the  water  have  taken  up  any  of  the  poisonooB 
chloride.  (See  also  the  U.  &  F.  1880,  TesU^  p.  7&4.)  An  easy  method  of  detect- 
ing corrosive  sublimate,  proposed  by  M.  Bonnewyn,  is  to  put  some  of  the  sn^ieeied 
powder  upon  a  well-polished  surface  of  iron,  and  then  mobten  it  with  a  drop  of 
alcohol  or  ether.  If  the  calomel  be  pure  the  surface  will  remain  quite  unaffected, 
while  it  wUl  be  blackened  by  corrodve  sublimate  if  present  only  in  the  proportion 
of  one  to  50,000.  (Jaum,  de  Pharm,  et  de  Chim.^  4e  s^r.,  ii.  79.)  The  presence  of 
any  soluble  chloride  whatever  in  the  calomel  would  be  detected  by  the  prodnedon 
of  a  precipitate  with  the  washing  by  nitrate  of  silver.  Soluble  salts  of  mercury 
may  be  detected  by  rubbing  the  suspected  calomel  with  ether  on  a  bright  surface 
of  copper,  when  the  metal  will  become  amalgamated,  and  exhibit  a  white  staio. 
When  this  test  shows  impurity,  the  soluble  salt  present  b  probably  corrosive  subli- 
mate. Calomel,  containing  corrosive  sublimate,  acts  riolently  on  the  boweb ;  and, 
when  the  impurity  has  been  present  in  considerable  amount,  has  been  known  to 
cause  death.  Besides  being  inoompatible  with  the  alkalies  and  alkaline  earths, 
calomel  b  also  decomposed  by  the  alkaline  carbonates,  soaps,  sulphydrateB,  and,  ac- 
cording to  some  authorities,  by  iron,  lead,  and  copper.  By  boiling  with  the  alkaline 
formiates  it  b  decomposed,  and  metallic  mercury  liberated.  (H.  Rose,  AfmaL  der 
Phydk  und  Chem,,  cvi.  500.)  According  to  M.  Lebeaux,  calomel  should  not  be 
prescribed  with  iodine ;  unless  the  prescriber  intends  to  give  mercuric  iodide  (red 
iodide),  when  the  dose  must  be  reduced  accordingly.  (Anmudre  de  Thhij^,^  1857, 
p.  180.)  It  should  not  be  given  at  the  same  time  with  nitrohydrochloric  aeid,  for 
fear  of  generating  corrosive  sublimate.  One  of  the  authors  has  been  informed  of 
a  case  in  which  death,  with  symptoms  of  violent  gastro-intestinal  irritatkm,  followed 
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their  joint  use.  Agreeably  to  the  experiments  of  M.  Desobamps,  calomel  is  decom- 
posed by  bitter  almonds  and  by  hydrocyanic  acid.  In  the  former  case  corrosive 
sablimate,  merenrio  cyanide,  and  chloride  of  ammonium  are  formed ;  in  the  latter, 
ooiTOfiiTe  sublimate  and  mercuric  cyanide  only.  Hence  this  writer  considers  it  very 
dangerous  to  associate  calomel  with  bitter  almonds  or  hydrocyanic  acid  in  prescrip- 
tion. This  conclusion  has  been  confirmed  by  M.  Mialhe  and  M.  Prenleloup ;  and, 
more  recently,  it  has  been  shown  by  Dr.  E.  Riegel  that  cherry  laurel  water  has  the 
power  of  converting  calomel  into  corrosive  sublimate.  According  to  M.  Mialhe, 
caiomel  is  in  part  converted  into  corrosive  sublimate  and  metallic  mercury  by  chlo- 
ride of  ammonium,  and  by  the  chlorides  of  sodium  and  potassium,  even  at  the 
temperature  of  the  body ;  and  hence  he  believes  that  the  conversion  may  take  place 
in  the  primse  vi».  Popular  belief  coincides  with  M.  Mialhe^s  views  in  regard  to 
the  power  of  common  salt  to  increase  the  activity  of  calomel.  More  recently  M. 
Mialhe  has  extended  his  observation^,  and  now  believes  that  all  the  preparations  of 
mercury  yield  a  certain  amount  of  corrosive  sublimate  by  reacting  with  solutions 
of  the  chlorides  of  potassium,  sodium,  and  ammonium.  The  mercuric  oxide  and 
similarly  constituted  compounds  are  most  prone  to  undergo  this  change.  Even 
metallic  mercury  digested  with  the  chlorides  named,  is  partly  converted,  under  the 
influence  of  the  air,  into  corrosive  sublimate.  Dr.  Oardner  denies  the  assertion  of 
M.  Mialhe,  that  calomel  is  converted  into  corrosive  sublimate  by  chlorides  of  the 
alkali  metals,  maintaining  that  it  is  merely  rendered  soluble  by  their  solutions. 
The  results,  however,  of  oL.  Mialhe  have  been  confirmed  experimentally  by  Dr.  A. 
Fleming,  of  Pittsburg,  Pa.  (A,  J,  P.,  Sept  1857.)  M.  Bauwens,  of  Ghent,  recog- 
nizing the  conversion  of  calomel  into  corrosive  sublimate  in  the  body  by  these  chlo- 
rides, explains  by  this  fact  the  relatively  less  powerfol  action  of  large  than  of  small 
doses  of  calomel.  He  also  states  that  physicians  near  the  sea,  where  the  water  is 
brackish,  seldom  prescribe  calomel,  and  that  naval  surgeons  have  been  obliged  to 
abstain  from  giving  it  to  sailors  who  eat  salt  meat.  Dr.  H.  Peake,  of  Arkadelphia, 
Arkansas,  has  known  many  instances  in  which  salivation  has  been  induced  by  the 
joint  use  of  calomel  and  vegetable  acids,  in  the  forms  of  sour  fruit,  vinegar,  but- 
termilk, etc.,  where  the  mercurial  alone  would  not  have  induced  it.  (iV.  0,  Med. 
and  Surg.  Jtmm,^  Nov.  1858,  p.  724.) 

Xedical  Properties  and  TJses.  Calomel  unites  to  the  general  properties  of  the 
mercurials  those  of  a  purgative  and  anthelmintic.  It  is  the  most  valuable  of  the 
mercurial  preparations.  Whether  the  object  is  to  bring  the  system  under  the  general 
influence  of  mercury,  or  to  produce  its  alterative  action  upon  the  hepatic  or  other 
secretory  function,  (udomel,  on  account  both  of  its  certainty  and  its  mildness,  is  pre- 
ferred to  all  other  preparations,  with  the  single  exception  of  the  blue  pill,  which, 
though  lees  certain,  is  still  milder,  and  is  sometimes  preferably  employed.  When 
used  with  the  above  objects,  the  tendency  to  purge  which  it  sometimes  evinces, 
even  in  very  small  doses,  must  be  restrained  by  combining  it  with  opium. 

As  a  purgative,  calomel  owes  its  chief  value  to  its  tendency  to  act  on  the  liver, 
the  secretory  function  of  which  it  stimulates.  It  is  usually  slow  and  somewhat 
uncertain  in  its  cathartic  effiect,  and,  though  itself  but  slightly  irritating,  sometimes 
■occasions  severe  griping  pain  with  bilious  vomiting,  attributable  to  the  acrid  character 
df  the  bile  which  it  xsauses  the  liver  to  secrete.  It  is  peculiarly  useful  in  the  com- 
mencement of  bilious  fevers,  in  hepatitis,  jaundice,  bilious  and  painter's  colic,  dysen- 
tery, especially  that  of  tropical  climates,  and  all  other  affections  attended  with  con- 
gestion of  the  portal  system,  or  torpidity  of  the  hepatic  function.  The  difficulty 
with  which  it  is  thrown  from  the  stomach  renders  it  highly  useful  in  some  cases  of 
obstinate  vomiting,  when  other  remedies  are  rejected.  In  the  cases  of  children  it 
is  peculiarly  valuable  from  the  facility  of  its  administration.  In  the  treatment  of 
worms,  it  is  often  useful  as  an  aid  to  other  remedies,  acting  probably  not  only  as  a 
purgative,  but  also  as  an  irritant  to  the  worms,  either  by  its  immediate  influence,  or 
that  of  the  acrid  bile  which  it  causes  to  flow.  The  slowness  and  uncertainty  of  its 
action,  and  its  liability  to  salivate  if  too  long  retained  in  the  bowels,  render  it  proper 
either  to  follow  or  combine  it  with  other  cathartics,  in  order  to  insure  its  purgative 
effect.     When  given  alone,  it  should  be  followed,  if  it  do  not  operate  in  six  or  seven 
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hours,  by  a  dose  of  castor  oil  or  salphate  of  magnesiiim.  The  oathtrdos  iridi 
which  it  is  most  fluently  combined  are  jalap,  rhubarb,  aloes,  scammony,  ooloeyntb, 
and  gamboge.  It  is  often  added  in  small  quantities  to  porgatiTe  oombinaiioas, 
with  a  view  to  its  bflneooe  on  the  liver. 

In  very  large  doses,  calomel  is  supposed  by  some  to  act  directly  as  a  aedatiTe,  and 
with  this  view  has  been  given  in  yellow  and  malignant  bilious  fevers,  violent  dysen- 
tery, malignant  cholera,  etc.  The  quantities  which  have  been  administered  in  snek 
affections,  with  asserted  impunity  and  even  advantage,  are  almost  incredible.  A 
common  dose  is  one  or  two  scruples,  repeated  every  half  hour,  or  hour,  or  leas  fre- 
quendy,  according  to  die  circumstances  of  the  case.  We  have  had  no  experience  in 
this  mode  of  administering  calomel.  It  is,  however,  unquestionable  that  the  effects 
obtaiDcd  from  calomel  are  not  at  all  proportionate  to  the  size  of  the  doae.  This  is 
evidently  due  to  the  peculiarities  of  its  absorption.  It  seems  to  be  established  thai 
it  is  not,  as  was  at  one  time  supposed,  convert^  in  the  stomaoh  into  corrosive  sab- 
limate,  but  is  precipitated  by  the  alkaline  juices  of  the  intestine  in  the  form  of  blade 
oxide,  which  black  oxide  is  itself  soluble  in  alkaline  liquors  and  also  in  fatty  matteia. 
A  small  quantity  of  calomel  coming  into  the  intestines  is,  therefore,  at  onoe  converted 
into  black  oxide  and  fully  exhausts  all  the  solvent  power  of  the  alkaline  juiced,  which 
may  therefore  be  unable  to  take  up  any  more  rapidly  a  large  than  a  small  amooot 
of  the  drug.  It  is  f\irther  probable  that  in  some  cases  in  which  minute  doees  <^ 
calomel  are  given  in  powdered  form,  the  excessive  action  of  the  drug  ia  due  to  the 
oooversion  of  some  of  the  calomel  into  corrosive  sublimate.'^ 

Externally  applied,  calomel  is  often  used  as  an  efficient  alterative  and  deaiceant  in 
venereal  and  other  uloers,  herpetic  eruptions,  etc. 

In  syphilis,  calomel  vapor-baths  once  or  twice  a  week  are  often  of  servioe.  They 
may  be  extemporized  by  pouring  an  ounce  and  a  half  of  water  into  a  dish,  putting 
a  scruple  of  calomel  in  it,  and  heating  by  means  of  a  spirit  lamp,  the  patient  being 
seated  on  a  chair  over  the  dish,  and  surrounded  by  blankets  closely  wrapped  around 
the  nock,  spread  out  below. 

The  dose  as  an  alterative,  in  flinctional  derangement  of  the  liver,  is  from  half  a 
grain  to  a  gndn  (0*03  to  0*065  Om.)  every  night,  or  every  other  night,  followed  in 
the  morning,  if  the  bowels  are  not  opened,  by  a  gentle  saline  laxative.  When  the 
stomach  or  bowels  are  very  irritable,  as  in  cholera  and  diarrhoea,  from  an  eighth  to  a 
quarter  of  a  grain  (0*008  to  001 6  Gm.)  may  be  given  every  hour  or  two,  so  as  to 
amount  to  one  or  two  grains  (0*065  to  0*13  Gm.)  in  the  course  of  the  day.  With 
a  view  to  salivation,  the  dose  is  from  half  a  srain  to  a  grain  (0*03  to  0*065  Gm.) 
three  or  four  times  a  day,  to  be  increased  considerably  in  urgent  cases.  Sometimes, 
very  minute  doses,  as  the  twelfth  of  a  grain  (0*005  Gm.)  or  less,  given  very  fre- 
quently, so  as  to  amount  to  the  ordinary  quantity  in  twenty-four  hours,  will  operate 
more  effectually  as  a  eialagogue  than  larger  doses.  When  large  doses  are  given  with 
this  view,  it  is  often  necessary  to  combine  them  with  opium.  As  a  purpitive,  from 
five  to  fifteen  grains  (^0*33  to  1  Gm.)  or  more  may  be  exhibited.  l%e  caUiartic 
action  is  not  increased  m  proportion  to  the  dose,  and  enormous  quantities  have  been 
given  with  impunity.  On  the  other  hand,  the  most  effective  method  of  influenciBg 
the  liver  and  other  intestinal  glands  is  the  exhibition  of  one-quarter  to  one-half  grain 

*  G.  Valpias  has  tDTestlgated  the  oonditioDS  which  fitTor  tha  formalioa  of  o*rroiiT«  nihiiiMti 
in  calomel  mixturM,  and  reaches  the  following  oonolurioni : 

1.  No  sublimate  (brms  in  the  course  of  twentj-four  hoars  in  mixtures  of  calomel  with  white 
sugar,  milk  sugar,  magnesia,  carbonate  of  magnesium,  and  sodium  bicarbonate. 

2.  No  such  formation  takes  place  in  three  months  in  niztures  of  oalomel  with  tnagnesish,  ssag* 
nesiam  carbonate,  and  sugar. 

H.  Minute  traces  of  corrosive  sublimate  aire  found  at  the  expiration  of  the  same  time  In  a  mix- 
ture of  calomel,  bicarbonate  of  sodium,  and  sugar  of  milk. 

4-.  A  large  quaatitj  of  corroei?e  sublimate  forms  in  the  same  time  in  a  mixture  of  oalomel,  VU 
oarbonate  of  sodium,  and  eane  sugar. 

6.  Calomel  powders,  containing  magnesia  or  sodium  bicarbonate  alone,  win  oontain  corrosive 
iablimate,  if  digested  with  water. 

S.  The  formation  of  corrosiTc  sublimate  in  mixtures  of  oalomel  aad  alkalies  digested  in  water 
for  a  short  time  is  not  farored,  but  on  the  contrary  prerented,  by  the  presence  of  hydreehlorie  aeid 
in  the  water,  the  acid  nautraliiing,  to  a  certain  extent,  the  alkalies  which  cause  the  formaden. 
{A,  J.  />.,  July,  1879.) 
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ereiy  hoar  until  the  effect  is  prodaoed  or  five  or  six  grains  have  been  taken. 
Eyen  in  yerj  small  single  doses  of  not  more  than  one,  two,  or  three  grains  (0-065| 
0*13,  or  0*20  Om.),  calomel  purges  some  individuals  briskly.  In  these  persons,  large 
doBeSf  though  they  do  not  proportionaUy  increase  the  evacuation,  often  occasion  spas- 
modic pain  in  the  stomach  and  bowels.  For  children  larger  doses  are  generally  re- 
quired in  proportion  than  for  adults.  Not  lees  than  two  or  three  grains  (01 3-^ -20 
6m.)  should  be  given  as  a  purge  to  a  child  two  or  three  years  old ;  and  this  quan- 
tity often  fiiils  to  act,  unless  assisted  by  castor  oil  or  some  other  cathartic.  Calo- 
mel may  be  given  in  pill  made  with  gum  arabic  and  syrup,  or  in  powder  mixed  with 
syrup  mr  molasses. 

Off,  Prep.  Pilulaa  Antimonii  Compositso ;  PiluUe  GatharticsB  Gompositse. 

C^.  Prep,  Br.  Lotio  Hydrargyri  Nigra ;  Pilula  Hydrargyri  Subchloridi  Com- 
posiu ;  Unguentum  Hydrargyri  SubehloridL 

HYDRARGYRI  CYANIDUM.  U.S.    Oyanide of  Mermry.   [Merewio 

Q/anide."] 

JKg  (ClC)s  ;  351«7.  (Ht-BElB'^T-^  Of -XN'l-DttM.)  Hg  Ci  K ;  125*85. 

Hydiargyrl  CSraavratamt  U.S,  1866;  Hydrargyrum  Cyanatam  (Bonuflionm),  Gyanaretum 
Hydnkrgyrioum,  Merenrias  Cyanatoa  vel  BoroMious;  Cyannret  of  M«nary,  Bioyanide  of  Meroary, 
Prassiatd  of  Meroary;  PruMlate  oa  Cyannro  ou  Bioyanure  do  Meroare,  Fr,;  Qyanqueoksilber, 
Qneeksilber-Cyanid,  O. 

A  process  for  thb  preparation  is  no  longer  officinal ;  that  of  U.  S.  P.  1870  is 
i^ypended.* 

The  formula  of  U.  S.  P.  1870  is  based  upon  that  of  Winckler.  Hydrocyanic  acid 
IB  generated  by  the  action  of  sulphuric  acid  on  the  ferrocyanide  of  potassium,  and, 
b^ng  received  in  a  vessel  containing  water  and  a  portion  of  red  oxide  of  mercury, 
reacts  with  the  oxide,  according  to  the  reaction :  (HCN),  -f  HgO  =  Hg(CN),  + 
H,0,  generadng,  by  double  decomposition,  water,  and  mercuric  cyanide  which  is  held 
in  solution.  Suificient  red  oxide  of  mercury  is  not  used  at  first  to  saturate  the 
whole  oi  the  hydrocyanic  acid  generated,  because,  should  there  happen  to  be  any 
excess  of  the  rod  oxide,  there  would  be  produced  on  evaporation,  instead  of  the  sub- 
stance wanted,  a  peculiar  salt  composed  of  cyanide  and  red  oxide  of  mercury,  which 
would  crystallixe  in  small  adoular  crystals.  Hence,  a  portion  of  the  water  still  con- 
tdning  STcombined  hydrocyaaio  a^lTis  «t  «id.,  to  beaded  to  the  liquid  in  which 
the  add  had  been  completely  saturated  by  the  addition  of  red  oxide,  and  thus  at 
least  neutraliie  any  oxide  of  mercury  that  might  be  present  in  it  in  excess.  A  sur- 
plus of  hydrocyanic  acid  would  be  of  no  disservice,  except  the  loss  of  material  in- 
eurred,  as  it  is  evaporated  in  the  subsequent  concentration.  *^  Cyanide  of  Mercury 
should  be  kept  in  well-stopped  bottles,  protected  &om  light."  Ul  S. 

PropeitidSy  etc.  '*  Colorless  or  white,  prismatic  crystals,  becoming  dark-colored 
on  exposure  to  light,  odorless,  having  a  bitter,  metallic  taste,  and  a  neutral  reaction. 
Soluble  in  12-8  parts  of  water  and  in  15  parts  of  alcohol  at  W  C.  (SB""  F.) ;  in  3 
parts  of  boiling  water  and  in  6  parts  of  boiling  alcohol.  When  slowly  heated,  the 
salt  decomposes  into  metallic  mercury  and  cyanogen  gas,  which  b  inflammable, 
burning  with  a  purplish  fiame.  On  further  heating,  the  blackish  residue,  contain- 
ing globules  of  metiuKc  mercury,  is  wholly  disripated.  On  adding  hydrochloric  acid 
to  the  aqueous  solution,  hydrocyanic  acid  vapor  is  evolved.  A  five  per  cent,  aqueous 
solution  of  the  salt,  when  mixed  with  a  dilute  aqueous  solution  of  iodide  of  potas- 
sium, should  not  yield  a  red  or  reddish  precipitate  soluble  in  excess  of  either  liquid 
(abs.  of  mercuric  chloride)."  Ui  S. 

•  ^Tako  of  Ferroeyaiilde  of  Potaasiiiiii  Jhe  froyowieM;  Svlpfanrio  Add  four  trcyovmee*  and  on0 
Jnmdrtd  and  tmenty  gniim;  Rod  Oxido  of  Morottry,  in  flne  )^o«rder,  Water,  oaeb,  a  ti^iMf  ^aiittfy. 
DImoIto  tho  Forrooyanido  of  PotaMiom  in  twonty  flaidomaoeB  of  Wateiv  and  add  tbo  solution  to  tho 
Salphnrie  Aotd,  prerioaily  diluted  with  ten  fluidounees  of  Water,  and  oontained  in  a  glaM  retort. 
IKitil  the  mixture  nearly  to  dryness  into  a  reoeiver,  containing  ten  Snidonnoes  of  Water  and  three 
troyoaneei  of  Red  Oxide  of  Mercury.  Set  aside  two  fluidounces  of  the  distilled  liquid,  and  to  the 
reinalndor  add,  with  agitation,  sufficient  Red  Oxide  to  destroy  the  odor  of  hydrocyanic  aoid.  Then 
filter  the  solution,  and,  haying  added  the  reseryed  liquid,  evaporate  the  whole  in  a  dark  place,  in 
order  that  crystals  may  form.  Lastly,  dry  the  crystals,  and  keep  them  in  a  well-stopped  hotUc^ 
protected  from  the  light."  17,3,  1870. 
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In  composition,  it  is  a  normal  cyanide  of  meroary,  consisting  of  one  atom  oi 
the  metal  199*7,  and  two  of  cyanogen  52  =  251*7 ;  its  formula  being  HgGy,,  or 
Hg(CN).. 

Cyanide  of  mercury  acts  on  the  animal  economy  as  a  potent  poison.  In  medicinal 
doses  it  sometimes  causes  ptyalism,  but  does  not  produce  epigastric  pain  like  oono> 
sive  sublimate.  It  has  been  occasionally  used  as  a  remedy  in  syphilis.  H.  Des* 
martis  praises  it  highly  in  syphilis,  particularly  when  there  are  long-continued 
obscure  pains.  Prochorow  gives  from  25  to  30  drops  of  a  one  per  cent,  solution 
hypodermically  without  causing  local  irritation,  and  with  great  asserted  benefit,  in 
chronic  syphilis.  Dose,  internally,  from  one-sixteenth  to  one-eighth  of  a  grain 
(0004-0008  Gm.). 

HYDRARGYRI  lODIDUM  RUBRUM.  Kfif.,  5r.    Bed  Iodide  of 

Mercury.     [^Biniodide  of  Mercury.     Merewric  Iodide.^ 

Hg  Is;  452«9.  (Ht.DRAR'9T-RI  i-OD'{.DCM  BtT'BBt^H.)  Hg  I;  226*45. 


Hydrargyrum  Biiodatam  Rubrum,  P.O.;  Merourias  lodatiu  Raber,  Deatoiodnretnra  Hydi 

Sfri,  loduretam  Hydrargyrioum ;  Deuto-iodare  (Bi-iodare)  de  Mercare,  lodure  mer<mriqii«y  iV.; 
ueokFilbeijodidi  Rothes  Jodauecksilber,  (7. 

<^  Corrosive  Chloride  or  Mercury,  nine  parts  [or  one  ounce  ay.] ;  Iodide  of  Potas- 
sium, eleven  parts  [or  five  hundred  and  thirty-five  grains]  ;  Distilled  Water,  a  suf- 
ficient quantity.  Dissolve  the  Corrosive  Chloride  of  Mercury  in  one  hundred  and 
fifty  parts  [or  one  pint]  of  warm  Distilled  Water,  and  the  Iodide  of  Potassium  in 
thirty  parts  [or  three  fluidounces]  of  Distilled  Water,  and  filter  the  solutions  sepa- 
rately. Add  the  solution  of  Corrosive  Chloride  of  Mercury,  when  cold,  to  the 
solution  of  Iodide  of  Potassium,  constantly  stirring.  Collect  the  precipitate  on  a 
filter,  wash  it  with  Distilled  Water  until  the  washings  cease  to  f^ve  a  precipitate 
with  test-solution  of  nitrate  of  silver,  and  dry  it,  between  sheets  of  bibulous  paper, 
at  a  temperature  not  exceeding  40^  C.  (104^  F.).  Keep  the  product  in  well- 
stopped  bottles.''   U.  S. 

'^  Take  of  Perchloride  of  Mercury  four  ounces  [avoirdupois]  ;  Iodide  of  Potas- 
sium ^t^e  ounces  [avoird.]  ;  Boiling  Distilled  '^vAjn  four  pints  [Imperial  measure]. 
Dissolve  the  Perchloride  of  Mercury  in  three  pints  [Imp.  meas.],  and  the  Iodide 
of  Potassium  in  the  remainder  of  the  Water,  and  mix  the  two  solutions.  When 
the  temperature  of  the  mixture  has  fallen  to  that  of  the  atmosphere,  decant  the 
supernatant  liquor  from  the  precipitate,  and,  having  collected  the  latter  on  a  filter, 
wash  it  twice  with  cold  distilled  water,  and  dry  it  at  a  temperature  not  exceeding 
212**  F.  (100°  C.)."  Br. 

In  the  above  processes  for  forming  mercuric  iodide,  which  may  be  considered  as 
identical,  a  double  decomposition  takes  plaoe  between  corrosive  sublimate  and  iodide 
of  potassium,  resulting  in  the  formation  of  chloride  of  potassium  which  remains  in 
solution,  and  mercuric  iodide  which  precipitates.  The  precipitate  is  soluble  in  the 
reacting  salts,  and  hence  a  loss  of  part  of  it  is  incurred  by  an  excess  of  dther.  It 
is  best,  however,  to  have  a  slight  excess  of  the  iodide  of  potassium,  which  is  fiir^ 
nished  by  the  proportion  taken  in  the  formulas ;  as  then  the  decomposition  of  the 
whole  of  the  corrosive  sublimate  is  insured,  and  any  contamination  of  the  merenrie 
iodide  by  it  prevented.  The  late  process  of  the  Edinburgh  College  consisted  in  a 
combination  of  the  ingredients  by  trituration  in  due  proportion  with  the  aid  of 
alcohol ;  but,  afler  the  red  powder  was  obtained,  it  was  treated  with  a  boiling  eola- 
tion of  common  salt,  which  dissolved  the  mercuric  iodide  to  the  exclusion  of  any 
contaminating  mercurous  iodide ;  and  the  solution,  thus  obtained,  on  cooling,  de- 
posited the  pure  mercuric  salt  in  crystals.  Mr.  F.  R.  Williams  states  that  in  the 
manufacture  of  the  red  iodide  on  a  large  scale  the  amount  of  water  required  by  the 
officinal  processes  is  very  troublesome.  He  remedies  it  by  using  chloride  of  ammo- 
nium, so  as  to  get  a  very  concentrated  solution  of  corrosive  sublimate,  which  he 
adds  to  a  concentrated  solution  of  the  iodide.  The  addition  of  the  chloride  of 
ammonium  does  not  interfere  with  the  reaction,  but  is  of  material  service  in  assist 
ing  in  the  solution  of  the  corroave  sublimate.  (F.  J.  TV.,  June,  1873.) 
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Pr.  Chas.  L.  Mitebell  has  improved  upon  the  process  of  Williams,  and  we  give 
his  prooess  in  the  foot-oote.* 

Itoperties.  As  obtaioed  by  the  late  Edinburgh  prooess,  it  is  in  splendid  crimson 
acicular  crystals.  Kbhler  has  found,  however,  that  it  crystallises  better  from  boiling 
hydrochloric  acid.  {Ber.  der  Deut^Ji.  Ghem.  €res.f  1879,  p.  608.)  It  also  crystal- 
liies  well  from  hot  saturated  solutions  in  acetone,  glacial  acetic  acid,  absolute  alcohol, 
amyl  alcohol,  and  nitric  acid  of  1*2  sp.  gr.  When  heated  the  mass  becomes  yellow 
at  about  150^  C.  (302*'  F.),  melting  at  254*^  C.  (489-2^  F.)  to  a  blood-red  liquid, 
and  sublimes  at  349^  C.  in  yellow  rhombic  scales,  which  become  red  on  cooling. 
"  It  is  entirely  volatilised  by  a  heat  under  redness."  Br, 

Mercuric  iodide  is  a  dimorphous  substance,  having  a  different  crystalline  form  in 
its  red  and  yellow  states.  According  to  Schiff,  it  is  only  in  its  yellow  form  that  it 
is  soluble  in  alcohol ;  and  hence  it  is  that,  when  separated  by  water  from  its  alco- 
holic solution,  it  falls  in  this  condition.  (^Ann,  der  Chem,  und  Pharm.,  cix.  371.) 
It  forms  definite  compounds  with  the  iodides  of  the  alkali  metals.  The  compound 
formed  with  iodide  of  potassium  has  been  used  as  a  medicine.  (See  Iodi>hydrargy* 
rate  of  Potauivm^  in  Part  II.)  '^  When  digested  with  solution  of  soda  it  assumes 
a  reddish  brown  color,  and  the  fluid,  cleared  by  filtration  and  mixed  with  solution 
of  starch,  gives  a  blue  precipitate  on  being  acidulated  with  nitric  acid,"  showing 
that  it  18  an  iodide.  Mercuric  iodide  consists  of  one  atom  of  mercury  199*7,  and 
two  of  iodine  253*2  =  452*9,  and  its  formula  is  Hgl^  It  combines  with  mercurous 
iodide,  so  as  to  form  a  yellow  usquiiodidef  represented  by  the  formula  Hgl  -f-  Hgl, 
^  Hg,!,. 

'^  A  scarlet  red,  crystalline  powdisr,  permanent  in  the  air,  odorless  and  tasteless, 
ahnost  insoluble  in  water,  soluble  in  130  parts  of  alcohol  at  15^  G.  (59^  F.),  and 
in  15  parts  of  boiling  alcohol;  also  soluble  in  solution  of  iodide  of  potassium,  or 
of  mercuric  chloridcf  When  heated,  the  salt  turns  yellow,  but  reassumes  its  red 
color  on  cooling.  On  ignition  it  is  wholly  dissipated.  On  heating  the  salt  with 
solution  of  soda  and  adding  a  little  sugar  of  milk,  metallic  mercury  is  precipitated. 
If  the  salt  be  heated  with  sulphuric  add  and  some  black  oxide  of  manganese, 
vapor  of  iodine  will  be  given  off.  Water  agitated  with  the  salt,  and  filtered,  should 
remain  unaffected  by  test-solution  of  nitrate  of  silver  (abs.  of  soluble  iodide, 
chloride)."  U,  S. 

Kedieal  Properties  and  Uses.  Mercuric  iodide  is  a  powerful  irritant  poison. 
It  has  been  used  in  similar  diseases  with  the  mercurous  i<Klide,  namely,  in  scrofula 
and  syphilis,  but  is  much  more  active.  It  b  especially  valuable  in  old,  obstinate  cases 
of  syphilb,  as  in  syphilitic  rheumatic  puns  and  diseases  of  the  bones,  thickening  of 
the  dura  mater,  etc.  There  seems  to  be  in  these  cases  no  practical  difference  be- 
tween its  action  and  that  of  corrosive  sublimate,  although  sometimes  it  is  better 
borne  by  the  stomach  than  is  the  latter  preparation.  The  dose  is  the  sixteenth  of  a 
grain  (0*004  Om.)  gradually  increased  to  the  fourth  (0*016  Om.),  given  in  pill.  It 
is  sometimes  administered  in  water  with  iodide  of  potassium  so  as  to  make  a  solution 
of  potassio-mercuric  iodide.^ 

M.  Cazenave  considers  mercuric  -iodide  as  the  best  topical  application  in  lupus. 
He  applies  it  in  thin  layers,  every  six  or  eight  days,  tosmdl  portions  of  the  ulcerated 

•  Hydramri  Tofiidum  Bubrum,  MitekelVt  Pfoeeu.  Meranry,  1000  gis.;  Nitric  Add,  1700  gn. 
Iodide  Potasiium^  1602  gn.  or  q.  s.;  Distilled  Water,  q.  8.  (Instead  of  the  meroary  and  nitric  aotd 
^r  ^i  ^ii  of  Liq.  Hjdrarg.  Nit.  can  be  used.)  Dissolve  the  meroary  in  the  nitric  acid  by  the  aid 
of  a  littfo  beat  (in  large  quantities  this  is  not  necessary,  as  the  reaction  between  the  acid  and  mer- 
cury generates  sufficient  heat),  and  dilate  with  an  equid  bulk  of  water.  Then  add  the  iodide  potas- 
siom,  dissolved  in  8  fluidounces  of  water,  until  no  farther  precipitation  ensues,  being  careful 
towards  the  last  to  add  the  solution  very  gradually,  so  as  to  avoid  dissolving  the  mercuric  iodide 
in  an  exeem  of  tbe  liquid.  Collect  the  precipitate  on  a  filter,  wash  well  with  distilled  water,  drain 
and  dry.  {A.  J,  P.,  1876,  p.  116.^ 

t  Boaigoin  has  given  solabilities  different  from  thcM.  (See  Amer,  Dntg.,  1886,  p.  07.)  For  paper 
on  solubility  in  fatty  bodies,  by  C.  M6hu,  see  P.  J.  Tr^  1886,  p.  827. 

t  A  ^rup  has  been  largely  used  in  the  French  hoqiitals  and  in  this  country  which  has  reoeived 
the  name  of  Strop  Oibert.  It  is  made  by  dissolving  three  grains  of  red  iodide  of  mercury  and  one 
kwmdred  and  two  graine  of  iodide  o/potcueium  in  three  fiwdrachmeof  water,  filtering,  and  adding 
Boflleient  simple  syrup  to  make  ten  Jluidouncee.  Bach  tablespoonful  contains  about  one-seventh 
«f  a  grain  of  red  iodide  of  mercury  and  five  grains  of  iodide  of  potassium. 
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surface  at  a  time,  in  the  form  of  a  eaastio  ointment,  made  of  equal  parts  of  the 
iodide,  oil,  and  lard.  The  application  produces  severe  pain,  and  gives  rise  to  a 
sharp  inflammation,  which  soon  terminates,  leaving  the  ulcer  in  an  improved  con- 
dition, with  a  tendency  to  cicatrise  smoothly,  and  on  a  level  with  the  surroandiag 
skin.  (^Ann.  de  TJUrap.,  1852,  p.  175.) 

Off.  Ptep.  Liquor  Arsenii  et  Hydrai^gyri  lodidi. 

Off,  Prep,  Br.  Liquor  Arsenii  et  Hydrargyri  lodidi ;  Ungnentom  Hydrargjii 
lodidi  Rubri. 

HYDRARGYRI  lODIDUM  VIRIDE.    U.  8.     Orem  Iodide  of  Ma 
cury.     [PnUiodide  of  Mercury.     Mercuroua  Iodide.'] 

Hgils;  652*6.  (Ht-DBAR'9Y-KI  i-Ol)'T-DtM  l^'l-DB.)  Hgil;  S26*3. 

Hydrargyri  lodidnm,  U.S.  IShO;  Iodide  of  Mercury;  Hydrargjmm  lodatam  Flamm,  P.O.; 
Hydrargyrum  lodatum,  Hydrargyri  lodidum,  loduretum  Hydrargyrosnm ;  Yellow  Iodide  of  Mer- 
onry ;  Proiiodnre  de  If  ercure,  lodure  meroarenz,  Fr,f  Qaeoknibeijodttr,  G«lbeB  Jodqaeekailber,  O. 

'^  Mercury,  ei^ht  parts  [or  one  ounce  av.] ;  Iodine,  fiveparfa  [or  two  hundred 
and  seventy-four  grains] ;  Alcohol,  a  miffUsieiU.  quantity.  Four  about  three  parts 
[or  half  a  fluidounoe]  of  Alcohol  into  a  mortar  containing  the  Mercury,  add  the 
Iodine  in  several,  successive  portions,  and  triturate  the  mixture,  adding  sufficiesl 
Alcohol  from  time  to  time  to  keep  the  mass  constantly  moist,  and  taking  oaie  thai 
it  shall  neither  become  too  hot,  nor  be  exposed  to  light  during  the  various  steps  of 
the  process.  Continue  the  trituration  until  all  globules  of  Mercury  have  disappeued, 
and  the  mixture  has  become  nearly  dry  and  has  acquired  a  greenish  yellow  color. 
Then  add  sufficient  Alcohol  to  reduce  the  whole  to  a  thin  psste,  pour  this  into  a 
bottle,  let  it  stand  for  several  days,  and  then  wash  the  Iodide  twice  with  sSamt  fifty 
parts  [or  half  a  pint]  of  Alcohol  each  time,  and  decant  the  washings.  Transfer 
the  Iodide  to  a  filter  and  continue  washing  with  Alcohol  until  the  washings  are  no 
longer  affected  by  hydrosulphuric  acid.  Lastly,  dry  the  product  in  a  dark  place, 
between  sheets  of  bibulous  paper,  at  a  temp^ature  not  exc^ing  40^  C.  (104^  P.). 
Keep  the  product  in  well-stopped  bottles,  protected  from  light'*   U.  S. 

The  present  process  for  this  preparation  is  an  improvement  over  that  of  U.  8.  P. 
1870,  in  directing  the  gradual  addition  of  the  iodine  to  the  mixture  of  aloobol  and 
mercury ;  this  prevents  volatilization.  The  Br.  Pharmacopoeia  dropped  this  salt  at 
its  last  revision,  and  the  omission  has  been  rather  severely  criticised. 

This  process  for  forming  the  merourous  iodide  is  a  case  of  simple  combination, 
the  alcohol  facilitating  the  union  by  dissolving  the  iodine.  The  drug  may  be  prepared 
by  precipitation,  by  adding  a  solution  of  iodide  of  potassium  to  one  of  raereurous 
nitrate ;  but,  as  it  is  difficult  to  prepare  merourous  nitrate,  without  being  mixed 
with  some  mercuric  nitrate,  the  green  iodide,  when  thus  obtained,  is  apt  to  be  con- 
taminated with  red  iodide.  M.  Roland  Seeger  suf^^ests  double  decomposition  be- 
tween mercurous  acetate  and  iodide  of  potasnum.  {A.  J.  P.,  1859,  p.  204.)  M. 
Boutigny  proposes  to  decompost  calomel  by  iodide  of  potassium,  and  gives  the  fol- 
lowing formula.  Twenty-nine  drachms  of  calomel  are  mixed  with  twenty  of  puIvM<- 
ised  iodide  of  potassium  in  a  glass  mortar,  and  twelve  ounces  of  boiling  distilled 
water  poured  upon  the  mixture.  Afber  cooling  the  liquid  is  decanted,  and  the  pre- 
cipitate washed  on  a  filter  with  disUlied  water,  and  dried  in  the  shade.  (See  A.  J.  F.y 
viii.  326.)  This  process  did  not  succeed  with  Mr.  Charles  Bullock,  of  this  dty, 
when  ho  used  the  reacting  ingredients  in  quantities  six  times  those  recommended  by 
M.  Boutigny.  Mr.  John  Canavan,  of  New  York,  ascribes  the  failure  to  insufficieiit 
trituration,  which,  to  insure  complete  reaction,  must  be  long  continued.  If  the  re- 
action be  imperfect,  the  water  washes  away  not  only  chloride  of  potassium,  but  also 
iodide  of  potassium,  holding  in  solution  a  part  of  the  mercurous  iodide  formed, 
which  is  ultimately  decomposed  into  mercuric  iodide  and  metallic  mercury.  The 
experiments  of  Prof.  J.  M.  Musch,  of  this  city,  tend  to  confirm  this  view.  He 
f\irther  found  that  a  boiling  temperature  enables  chloride  of  potassium  to  decom- 
pose the  mercurous  iodide  perceptibly,  and  infers  that  the  use  of  cold  water  would 
give  a  purer  product.  He  therefore  concludes  that  the  proeess  of  Boutigny  oaa- 
not  be  depended  upon  for  giving  a  pure  mercurous  iodide,  and  that  we  must  ikl 
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back  on  the  PhanpaooiMBia  prooeas.  Aa  prepared  by  tbe  U.  S.  formula  of  1850, 
it  was  liable  to  eontain  a  little  red  iodide ;  but  this  is  obviated  iu  tbe  present  edi- 
tion by  the  direction  to  wash  it,  near  tbe  close  of  the  operation,  with  alcohol.  It 
is  known  to  be  free  from  the  red  iodide  when  the  alcoholic  washings  produce  no 
permanent  cloudiness  with  a  large  quantity  of  water.  According  to  Mr.  F.  IL 
Williams^  a  boiling  solution  of  common  salt  is  much  more  efficacious  as  well  as  much 
more  economical  than  alcohol  as  a  solyent  for  washing  out  the  red  from  the  green 
iodide.  {P.  J.  2V.,  June,  1873,  p.  1016.)  Even  when  purified,  however,  it  generally 
oontains  a  little  metallic  mercury,  and,  according  to  Dr.  Squibb,  a  considerable  por- 
tion of  the  yellow  iodide ;  but  these  are  of  little  consequence  compared  with  the 
red  iodide,  which  should  always  be  carefully  sought  fur,  and  separated  if  found. 
{A.  J.  F,y  Jan.  1857.)  M.  P.  Yrou  has  prepared  the  green  iodide  by  subliming 
iodine  with  an  excess  of  mercury,  and  subsequently  washing  it  with  dilute  nitric 
acid.  (Joum.  de  Pharm,,  4e  sJr.,  xviii.  p.  167.)  Mr.  Qeorge  A.  Haffa  precipi- 
tates a  solution  of  mereurous  nitrate  with  potassium  iodide,  and  obtains  mercurous 
iodide  of  a  yellow  or  green  color  according  to  the  density  of  the  solution.  The 
solution  of  mercurous  nitrate  is  prepared  by  acting  upon  15,000  grs.  of  mercury 
with  a  cold  mixture  of  nitric  acid  (6000  grs.)  and  water  (4000  grs.),  placing  the 
vessel  in  cold  water  and  stirring  the  contents  constantly  until  the  reaction  has  en- 
tirely ceased ;  the  white  crystalline  mass,  without  being  separated  from  the  excess 
of  metallic  merouryt  is  then  dissolved  in  water  acidulated  with  nitric  acid  (1  os. 
to  the  gallon)  until  the  solution  measures  four  pints.  For  preparing  j^cen  mercwwm 
iodide^  six  ounces  of  a  solution  of  mercurous  nitrate  are  mixed  with  six  pints  of 
water,  and  there  is  added  in  a  oontinnous  stream,  and  with  constant  stirring,  a  solu- 
tion of  potassium  iodide  (3  oa.  in  54  oi.  of  water) ;  the  precipitate  is  washed  with 
water  and  dried  without  the  aid  of  heat.  Yellow  mercurom  iodide  is  prepared  in 
the  same  manner,  except  that  two  ounces  of  solution  of  mercurous  nitrate  diluted 
with  water  (8  pints)  are  used  with  a  solution  of  potassium  iodide  (1  oz.  in  4  pints  of 
water).  This  salt  darkens  much  more  quickly  when  exposed  to  the  light  than  that 
made  by  the  pharmacopcsial  process.  {A.  J.  P,  1886,  p.  12.)  Stoman  practically 
eonfirms  these  results.  (JSer.  a,  DeuUcL  Chem.  Gts,,  1887,  p.  2818 ;  see,  also,  Pharm. 
Era,  1888,  p.  97.) 

From  experiments  by  Mr.  C.  H.  Wood,  it  appears  that  the  green  iodide  is  a  mixt- 
ure of  red  iodide  and  metallic  meroury.  By  continuing  the  trituration,  the  powders 
become  more  and  more  yellow,  and  at  length  have  only  a  tinge  of  green.  Ue  infers 
that  the  pure  mereurous  iodide  is  yellow,  and  that  the  green  color  is  owing  to  an 
admixture  of  the  blue  of  the  mereury  with  the  yellow  of  the  meroarous  iodide.* 
(P.  J.  2V.,  1868, 503.)  FlUckiger  {PharmaceuHtche  Chemie^  2d  ed.,  1888,  p.  472) 
agrees  with  this  view,  and  says  that  by  slow  sublimation,  at  a  very  gentle  heat,  the 
true  mercurous  iodide  can  be  gotten  in  small  transparent  yellow  crystals  of  the 
quadratic  system  which  are  related  to  the  forms  of  calomel. 

Properties.  '*  A  dull  green  to  greenish  yellow  powder,  becoming  more  yellow 
by  exposure  to  air,  and  darker  by  exposure  to  light,  odoriess  and  tasteless,  almost 
insoluble  in  water^  and  whoUjr  insoluble  in  alcohol  or  ether.  When  stronply 
heated,  the  salt  is  volatilized  without  residue.  When  added  to  a  solution  of  iodide 
of  potassium,  the  salt  is  decomposed  into  metallic  meroury  which  precipitates  and 
mercuric  iodide  which  dissolves.  If  10  C.c.  of  alcohol  are  shaken  with  1  Gm.  of 
the  salt  and  filtered,  the  filtrate  should  not  produce  more  than  a  very  faint,  tran- 
sient opalescence,  when  dropped  into  water ;  and  when  5  C.c.  of  the  filtrate  are 
evaporated  from  a  white  poroelaio  surface,  not  more  than  a  very  faint  rod  stain  should 
remain  behind  (abs.  of  more  than  traces  of  mereuric  iodide).*'  Ui  S,    Its  sp.  gr.  is 

*  Patroaillard  reoommends  Dublanc's  prooen,  which  oonsists  in  trltttntliig  together  a  mix  tare 
of  mereario  (red)  iodide  and  of  metallic  meronrj,  in  the  following  proportions :  Mercuric  iodide 
237  parte;  mereary  100  parte.  The  red  iodide  may  eaAly  be  obtained  of  aheolute  puritj,  and  in 
a  etate  of  peifeet  dryness ;  besides,  during  the  trituration,  there  is  no  risk  of  loss  by  Tolatiiatioa. 
The  miztore  should  merely  be  moistened  with  aloohol  of  eighty  per  cent,  so  as  to  form  a  thin 
pasAe^  and  weU  triturated;  the  reaotion  takes  ^laee  in  a  ^ery  short  time,  and  the  product  is  of  a 
dark  greenish  ycJlow  oolor.  By  way  of  preQaation,  it  should  be  washed  with  boiling  aleohol.  {R^ 
d€  Pkarm^  1877,  649;  N.  R^  Nor.  1877.) 
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7*75.  If  quickly  and  cautiouslj  heated,  it  sublimes  iD  red  crystals,  which  after- 
wards become  yellow.  '^  Oradually  heated  in  a  test-tube,  it  yields  a  yellow  subli- 
mate, which,  upoD  frictioD,  or  after  cooling,  becomes  red,  while  globules  of  metallie 
mercury  are  lef^  in  the  bottom  of  the  tube."  Br,  1867.  It  is  geuerally  oonsidered 
to  be  composed  of  two  atoms  of  mercury  united  with  two  atoms  of  iodine,  Hg^I^ 
399'4  -\-  253*2  =s  652*6,  although  some  chemists  make  its  formula  Hgl,  consisting 
of  one  atom  of  mercury  199*7,  and  one  of  iodine  1266  =  326*3. 

Medical  Properties  and  Uses.  Green  iodide  of  mercury  is  used  in  advanced 
syphilis.  The  dose  is  half  a  grain  (0*033  Om.)  daily,  gradually  increased  to  two 
grains  (0*13  Gm.).  It  should  never  be  given  at  the  same  time  with  iodide  of 
potassium,  which  converts  it  immediately  into  red  iodide  and  metallic  mercniy. 
(Mialhe,  Joum,  de  jnarm.,  3e  s^r.,  ix.  36.) 

HYDRARGYRI  OXIDUM  FLAVUM.  U.  8.,  Br.     YeOaw  Oxide  of 

Mercury,     [  Yellow  Mercuric  Oxide,'] 

Hg  O;  215«7.  (Ht-DRlB'9T-BI  Ox'I-DttM  TLA'VttM.)  HgO;  107*85. 

Hjd»rgyram  Ozydatam  Via  Hamida  Paratum,  P.Q.;  Hydrargymm  Ozidatnm  Flayvm  tcI 
PrsDoipitatum ;  Preoipitated  Oxide  of  Mercury;  Oxide  de  Meroare  Jaane  ou  pr6oipit^,  Fr,;  Prae> 
oipitiites  (Oelbes)  Queoksilberoxid,  G. 

"  Corrosive  Chloride  of  Mercury,  one  part  [or  one  ounce  av.] ;  Solution  of  Po- 
tassa,  nine  parts  [or  eight  and  a  half  miidounces] ;  Distilled  Water,  a  sufficieiU 
quantity.  Dissolve  the  Corrosive  Chloride  of  Mercury  in  one  hundred  parts  [or 
about  six  pints]  of  warm  Distilled  Water  and  filter  the  solution.  Pour  the  filtrate 
into  the  Solution  of  Potassa,  previously  diluted  with  one  hundred  parts  [or  six 
pints]  of  Distilled  Water,  stirring  constantly,  and  set  the  liquid  containing  the  pre- 
cipitate aside  for  twenty-four  hours.  Then  decant  the  supernatant,  clear  liquid  from 
the  precipitate,  and  wash  the  latter  repeatedly  by  the  affusion  and  decantation  of 
Distilled  Water,  using  about  one  hundred  parts  [or  six  pints]  of  Water  each  time. 
Continue  the  washing  on  a  strainer  until  the  washings  cease  to  be  affected  by  test- 
solution  of  nitrate  of  silver.  Let  the  precipitate  drain,  and  dry  it,  between  sheets 
of  bibulous  paper,  in  a  dark  place,  at  a  temperature  not  exceeding  40^  C.  (104°  F.). 
Keep  the  product  in  well-stopped  bottles,  protected  from  light.*'  U.  S. 

"  Take  of  Perchloride  of  Mercury  four  ounces  [avoir.] ;  Solution  of  Soda  two 
pints  [Imp.  meas.] ;  Distilled  Water  a  sufficiency.  Dissolve  the  Perchloride  of 
Mercury  in  four  pints  [Imp.  meas.]  of  Distilled  Water,  aiding  the  solution  by  the 
application  of  heat,  and  add  this  to  the  Solution  of  Soda.  Stir  them  together; 
allow  the  yellow  precipitate  to  subside ;  remove  the  supernatant  liquor  by  decanta- 
tion ;  thoroughly  wash  the  precipitated  oxide  on  a  calico  filter  with  Distilled  Water, 
and  finally  dry  it  by  the  heat  of  a  water-bath."  Br, 

The  process  adopted  for  this  preparation  is  that  of  Dr.  Hoflfmann.  Both  the 
Pharmacopoeias  direct  the  alkaline  solution  in  excess,  and  the  addition  of  the  cor- 
rosive sublimate  to  the  alkali.  Both  these  points  are  important,  for  if  the  corrosive 
sublimate  be  in  excess,  brown  oxychloride  will  be  formed  towards  the  last  of  the 
decomposition ;  and  when  the  alkali  is  added  to  the  solution  of  corrosive  sublimate, 
the  same  compound  will  be  formed  from  the  first,  and  is  with  difficulty  decomposed 
by  an  excess  of  alkali.  The  solution  of  potassa  should  be  as  free  as  possible  from 
carbonate,  to  prevent  the  formation  of  brown  carbonate  of  mercuiy.  The  morcnric 
chloride  is  precipitated  by  the  alkalies,  chloride  of  potassium  or  of  sodium  being 
left  in  solution.  The  object  of  the  subsequent  washing  is  to  remove  the  chloride 
of  potassium  and  the  excess  of  the  alkali.* 

Properties.  The  officinal  yellow  oxide  is  of  a  yellow  color  similar  to  that  of  the 
yolk  of  eggs,  and  is  a  completely  amorphous  powder,  exhibiting  no  evidence  of  ays- 

*  Dr.  Gbarles  L.  M itehell  proposes  an  improvement  on  the  officinal  prooeiBy  whioh  avoids  the 
use  of  large  vessels  when  it  is  made  on  a  large  soale.  He  takea  solution  of  merenrlo  nitrate  (pra- 
pared  by  dissolving  mercury  in  an  excess  of  nitric  acid),  any  convenient  quantity ;  solutioB  of 
soda,  U.  S.  P.,  a  sufficient  quantity.  Tlie  solution  of  mercuric  nitrate  is  diluted  with  an  eqml 
bulk  of  water,  and  solution  of  soda  added  until  in  slight  excess.  The  yellow  precipitate  is  eol> 
lected,  washed  well,  and  dried. 
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talliDe  partides  even  under  the  microsoope.  Yellow  oxide  of  mercury  difiPers  only 
from  the  red,  by  being  amorphous  and  in  a  much  more  miDute  state  of  division ;  the 
red  osdde,  by  trituration,  acquiring  an  orange  and  finally  a  yellow  color.  In  conse- 
quence of  its  different  state  of  aggr^ation,  it  presents  some  peculiarities  in  its  chem- 
ical relations,  and  is  much  more  quickly  acted  on  by  reagents  than  is  the  red  oxide. 
Thus,  oxalic  acid,  which  acts  on  the  red  oxide  only  with  the  aid  of  heat,  immediately 
combines  with  the  yellow  oxide  at  ordinary  temperatures, producing  the  white  oxalate; 
and  while  the  latter  oxide,  in  contact  with  chlorine,  gives  up  oxygen  to  that  element, 
forming  hypochlorous  acid  and  corrosiye  sublimate,  the  former  exercises  scarcely  any 
influence  on  the  gas  at  common  temperatures.  It  is  described  in  the  U.  S.  Phar- 
maoopceia  as 

^  A  light  orange-yellow,  heavy,  impalpable  powder,  permanent  in  the  air,  and 
turning  darker  on  exposure  to  light,  odorless  and  tasteless,  insoluble  in  water  or  al- 
cohol, but  wholly  soluble  in  nitric  or  hydrochloric  acid.  When  strongly  heated  it 
assumes  a  red  color ;  at  a  higher  temperature  it  is  decomposed,  giving  off  oxygen 
and  separating  metallic  mercury,  and  is  finally  volatilised  without  leaving  a  residue, 
When  digested,  on  a  water-bath,  for  fifteen  minutes,  with  a  strong  solution  of  ox- 
alic acid,  it  forms  mercuric  oxalate  of  a  white  color  (diff.  from  red  mercuric  oxide).** 
U,  S.  I.  Comere  explains  in  a  paper  in  Rip,  de  Pharm.y  1881,  p.  199,  the  vart-^ 
ous  conditions  and  modifications  in  the  process  necessary  to  make  the  oxide  vary  in 
color.  (N.  R.y  1882,  p.  149.) 

Xedieal  Properties.  The  attention  which  has  been  recently  paid  to  the  yellow 
oxide,  is  owing  to  its  peculiar  applicability  to  the  local  treatment  of  diseases  of  the 
eye,  in  consequence  of  its  amorphous  character.  Mr.  B.  Squire,  of  England,  was 
the  first  to  notice  publicly  this  use  of  the  oxide  (jP.  «/.  SfV.,  2d  ser.,  vi.  512).  At 
present  the  yellow  oxide  is  very  largely  used  by  oculists  throughout  the  world.  The 
red  oxide,  however  carefully  it  may  be  triturated,  even  though  in  a  perfectly  impale 
*  pable  state,  still  shows  under  the  microscope  crystalline  particles,  which,  in  contact 
with  the  conjunctiva,  cause  more  or  less  irritation ;  and  it  can,  therefore,  be  readily 
understood  that,  in  the  ordinary  mode  of  preparing  it  for  use  as  an  ointment,  it 
may  sometimes  be  productive  of  serious  annoyance.  From  this  objection  the  yellow 
oxide  is  entirely  exempt 

Off.  Prep.  Oleatum  Hydrargyri ;  Unguentum  Hydrargyri  Oxidi  Flavi. 
Off.  Ih'q>.  Br.  Oleatum  Hydrargyri. 

HYDRARGYRI  OXIDUM  RUBRUM.  U.  8.,  Br.     Red  Oxide  of 
Mercury.     [/Jed  Preeipiiate.     Red  Mereurle  Oscide.'] 

HsrO;  315-7.  (Ht-DEAB'gT-Rl  6x'I-DtJM  Btr'BBtM.)  HgO;  107-86. 

Hydrargyri  Nitrieo-ozidvm ;  Hydnirgyram  Ozydatam  RobrQm,  P.O.;  Hydrargyri  Nitrieo-oxy' 
dam,  Merearius  Corrosifat  Ruber  yel  Preoipitatas,  Oxidam  Hydrargyrioum ;  Deut-oxide  on  Per- 
oxide de  Merenre,  Oxide  merourique,  Prlcipit^  roage,  Poudre  de  Jean  de  Vigo,  Fr.;  Rotlier  Prae- 
eipitat,  Qaeoksilber  Praeoipitat,  Rothes  Quecksilberoxid,  G. 

A  prooess  for  this  oxide  has  been  omitted  from  the  present  Pharmacopoeia ;  thai 
of  U.  S.  P.  1870  is  appended.* 

"  Take  of  Mercury,  by  weight,  etght  ounces  [avoirdupois]  ;  Nitric  Acid  four  fluid 
ounces  and  a  Ao^/*  [Imperial  measure] ;  Water  two  flnidounces  [Imp.  meas.].  Dis- 
solve half  the  Mercury  in  the  Nitric  Acid  diluted  with  the  Water,  evaporate  tht 
solution  to  dryness,  and  with  the  dry  salt  thus  obtained,  triturate  the  remainder  of 
the  Mercury  until  the  two  are  uoilormly  blended  together.  Heat  the  mixture  in  a 
porcelain  dish,  with  repeated  stirring,  until  acid  vapors  cease  to  be  evolved.^'  Br. 

In  this  process  the  mercury  is  dissolved  by  the  nitric  acid,  forming  either  mercu- 
ric nitrate,  or  a  mixture  of  this  with  mercurous  nitrate.  The  resulting  mass  when 
exposed  to  a  strong  heat  is  decomposed,  giving  out  red  nitrous  fumes,  and  assuming 
successively  a  yellow,  orange,  and  brilliant  purple^-red  color,  which  becomes  orange- 
red  on  cooling.     These  changes  are  owing  to  the  gradual  separation  and  decompo- 

*  "  Take  of  Mereury  tkirty-tix  troyounce*  ;  Nitrio  Acid  tweHty^./our  troyouncM  ;  Water  two  pintt. 
IHtaoWe  the  Mereury,  with  the  aid  of  a  gentle  heat,  in  the  Aoid  and  Water  prerioasiy  mixed,  and 
evaporate  to  dryness.    Rub  the  dry  maM  into  powder,  and  heat  it  in  a  Tory  shallow  vewel  until 
red  re|>on  oease  to  rise."  U.  S.  1870. 
50 
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sition  of  tho  n'ltnc  acid,  by  the  oxygen  of  which  the  mercnrous  oxide,  if  any  be 

CBDt,  is  coDTerted  into  mercurio  oxide,  while  nitrogen  dioxide  gas  e8ci^>eB,  and 
Dies  nitrogen  tetroxide  on  contact  with  the  air.  The  naerctmc  oxidle  is  left 
behind ;  but  in  general  not  quite  free  from  the  nitrate,  which  cannot  be  wholly 
decompoeed  by  heat,  without  endangering  the  deoomposition  of  tlie  oxide  itself, 
and  the  rolatilisation  of  the  metal.  The  preparation  is  commonly  called  red  prt- 
cipitate. 

The  name  x>fred  oxide  o/merctvry,  by  whidi  it  is  now  designated  in  most  of  the 
Pharmacopoeias,  is  appropriate,  as  nitrate  of  menmty  exists  in  it  merely  as  an  acci- 
dental impurity ;  and  there  is  no  occasion  to  distinguish  the  prq)aratiofi  from  the 
oxide  obtained  by  calcining  mercury,  the  latter  not  being  officinal,  and  perhaps 
ncTer  employed. 

In  the  preparadon  of  this  mercurial,  various  circumstances  influence  the  nature  of 
the  product,  and  must  be  attended  to,  if  we  desire  to  procure  the  onde  with  that 
fine  bright  orange-red  color,  and  shining  scaly  appearance,  usually  considered  desii^ 
able.  Among  these  circumstances  is  the  condition  of  the  nitrate  of  meroury  sub- 
mitted to  calcination.  According  to  Gay-Lussac,  it  should  be  employed  in  the  form 
of  small  crystalline  grains.  If  previously  puWerised,  as  directed  in  the  officinal  pro- 
cesses, it  will  yield  an  orange-yellow  powder ;  if  it  be  in  the  state  of  larse  and  dense 
crystals,  the  oxide  will  have  a  deep  orange  color.  Care  must  also  be  t&ea  that  the 
mercury  and  acid  be  free  from  impurities.  It  is  highly  important  that  sufficient 
nitric  acid  be  employed  fully  to  saturate  the  mercury.  M.  Payss^,  who  paid  great 
attention  to  the  manufacture  of  red  precipitate,  recommended  70  parts  of  nitric  acid 
from  34^  to  38^  Baum^,  to  50  parts  of  mercury.  This,  however,  is  an  excess  of 
'  acid.  We  have  been  told  by  a  skilful  practical  chemist  of  Philadelphia  that  he  has 
found,  by  repeated  experiment,  7  parts  of  nitric  acid  of  35^  Baum^,  to  be  sufficient 
ftilly  to  saturate  6  parts  of  mercury.  Less  will  not  answer,  and  more  wifi  be  uselen.. 
It  is  not  necessary  that  the  salt  should  be  removed  fh>m  the  vessel  in  which  it  is 
formed ;  and  it  is  even  asserted  that  the  product  is  always  more  beautiful  when  the 
calcination  is  performed  in  the  same  vessel.  A  matrass  may  be  used  with  a  laige 
flat  bottom,  so  that  an  extended  surface  may  be  exposed,  and  all  parts  heated  equally. 
The  metal  and  acid  having  been  introduced,  the  matrass  should  be  placed  in  a  sand- 
bath,  and  covered  with  sand  up  to  the  neck.  The  solution  of  the  mercury  should 
be  favored  by  a  gentle  heat,  which  should  afterwards  be  gradually  increased  till  red 
vapors  appear,  then  maintained  as  equably  as  possible  till  these  vapors  cease,  and 
at  last  slightly  elevated  till  oxygen  gas  begins  to  escape.  This  mav  be  known  by  the 
increased  brilliancy  with  which  a  taper  will  bum  if  placed  in  the  mouth  of  the  mat- 
rass, or  by  its  rekindling  if  partially  extinguished.  Too  high  a  temperature  must 
be  carefully  avoided,  as  it  decomposes  the  oxide,  and  volatilises  the  mercury.  At  the 
dose  of  the  operation,  the  mouth  of  the  vessel  should  be  stopped,  and  the  heat  grad- 
ually diminished,  the  matrass  being  still  allowed  to  remain  in  the  sand-bath.  These 
last  precautions  are  said  to  be  essential  to  the  fine  red  color  of  the  preparation.  It 
is  best  to  operate  upon  a  large  quantity  of  materials,  as  the  heat  may  be  thus  more 
uniformly  maintained.  The  direction  in  the  British,  to  rub  a  portion  of  mercory 
with  the  nitrate  before  decomposing  it,  renders  the  process  more  economical ;  as  the 
nitric  acid,  which  would  otherwise  be  disupated,  is  thus  employed  in  oxidisiog  aa 
additional  quantity  of  the  metal. 

As  the  process  is  ordinarily  conducted  in  laboratories,  the  nitrate  of  mereaiy  is 
decomposed  in  shallow  earthen  vessels,  several  of  which  are  placed  upon  a  bed  of 
sand,  in  the  chamber  of  an  oven  or  furnace,  provided  with  a  flue  for  the  escape 
of  the  vapors.  Each  vessel  may  conveniently  ccwtain  ten  pounds  of  the  nitrate. 
There  b  always  loss  in  the  operation  thus  conducted.* 

*  Under  the  name  of  Jfydrar^ri  Qjtydnm  Rnbrwm,  the  DvbHn  College  fbmeriy  direetad  »  pn^ 
uation,  oalled  by  the  elder  cheinitU  hydrargyntm  prmeipitatum  pw  te,  or  precipitate  per  ee,  aai 
■ometiiDes  calcined  mercury ,  made  by  exposing  the  metal  to  a  heat  near  its  boiling  pointy  or  aboet 


816*5^  (800^  F.),  in  a  matrmra  with  a  broad  bottom  and  narrow  month.  The  vapors  nsing  w«re  eoa* 

*  ip  within  it. 

tlfto  mereury  slowly  eombined  with  oxygen,  being  oonvertod  first  Into  a  blaclc  and  then  Into  a  red 


deosed  In  the  vpper  part  of  the  Teesel ;  and  a  olroulation  wiu  thus  Icept  op  witnin  it,  during  whisb 


powder.    Bat  the  process  was  very  slow,  requiring  seroral  weeks  for  the  oomplete  ozMation  et 
the  metal ;  and,  as  the  prodaet,  which  was  pure  meroario  oxide,  had  no  peealiar  Tirtuea  to 
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Fnqmtiat,  ete.  Bed  preoipitate,  well  prepared,  has  a  brilliant  red  color,  with  a 
Aade  of  oraoge,  a  shining  soidy  appearance,  and  an  acrid  taste.  It  is  very  slightly 
acdoble  in  water,  of  which  Dr.  ^Barker  found  1000  parts  to  take  up  062  of  the  oxide. 
Br.  ChrtstiBon  Ibund  1  part  of  the  oxide  to  be  dissoWed  by  about  7000  parts  of  boil- 
11^  water,  and  the  solution  to  give  a  black  pi«cipitate  with  sulphuretted  hydrogen. 
Tannic  acid  predpitatea  neCallic  mercury  from  an  aqueous  solution  of  the  oxide, 
eapeoially  when  heated.  (Bullock,  Proc,  A.  P,  A.,  ISbS,  p.  306.)  It  is  insoluble 
in  oold  alcohoi  and  ethw.  {Ilnd.)  Nitric  and  hydrochloric  acids  dissolve  it  without 
effiurveaeenoe.  "  Heavy,  orange-red,  crystalline  scales,  or  a  crystalline  powder,  be- 
coming more  yellow  the  finer  it  is  divided,  permanent  in  the  air,  odorless  and  taste- 
leas,  insoluble  in  water  or  alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric  acid. 
When  strongly  heated  it  turns  darker,  without  emitting  reddish  fumes  (abs.  of 
nitrate);  at  a  higher  temperature  it  is  decomposed,  giving  off  oxygen  and  separating 
metallic  mercury,  and  is  finally  volatilised  without  residue.  When  digested,  on  a 
water-bath  with  a  strong  solution  of  oxalic  acid,  it  docs  not  change  color  within 
two  hours  (difference  from  yellow  mercuric  oxide)."  U.  S.  It  is  eflsentially  mercuric 
oxide,  consisting  of  one  atom  of  the  metal  199*7,  and  one  of  oxygen  16  =  215*7,  or, 
aooording  to  the  Br.  Pharmaoop<Bia,  consisting  of  one  atom  of  mercury  100,  and 
one  of  oxygen  8  =  108;  but,  in  its  ordinary  state,  it  always  contains  a  minute  pro- 
portion of  nitric  acid,  probably  in  the  state  of  subnitrate.  According  to  Brande, 
when  rubbed  and  wa^d  with  a  solution  of  potassa,  edulcorated  with  distilled  water, 
and  carefully  dried,  it  may  be  regarded  as  nearly  pure  mercuric  oxide.  It  \b  said  to 
be  sometimes  adulterated  with  brickdust,  red  1^,  etc. ;  but  these  may  be  readily 
detected,  as  the  oxide  of  mercury  is  wholly  dissipated  if  thrown  upon  red-hot  iron. 
The  disengagement  of  red  vapors,  when  it  is  heated,  indicates  the  presence  of  nitrate 
of  mercury.  The  same  or  some  other  saline  impurity  would  be  indicated,  should 
water,  in  which  the  oxide  has  been  boiled,  afford  a  precipitate  with  lime-water. 

Meiioal  Fropertiea  and  Viei.  This  preparation  is  too  harsh  and  irr^uUr  in 
its  operation  for  internal  use ;  but  is  still  employed  externally  f^  a  stimulant  and 
eaoharotic  either  in  the  state  of  powder  or  of  ointment,  although  to  a  great  extent 
supplanted  by  the  yellow  oxide.  In  the  former  state  it  is  sprinkled  on  the  surface  of 
chancres,  and  indolent,  flabby,  or  fungous  ulcera.  The  powder  should  be  finely  levi- 
gated.* 

Of,  Prep.  Liquor  Hydrargyri  Nitratis;  Unguentum  Hydrargyri  Oxidi  Bubri. 

Of.  Prep,  Br,  Ungnentum  Hydrargyri  Oxidi  Bubri. 

HYDRARGYRI  PER8ULPHAS.  Br.    Persulphate  of  Mercury. 

Ug,  SO4;  295*1.  (Hf-DBXR'^T-BI  PfiB-8ttl''PHXS.)  HgOBOsjHS. 

Hjdrargyri  Sulphas*  fi';,  1867;  Salphateof  Mercury;  Meronrius  Vitriolataii,  Hydrargyrum 
BalphnricniDy  Sulphas  Mercurius;  Mereurio  Sulphate,  Persulfate  ou  Dento-sulfate  de  Meroure, 
Snllate  merearique,  Fr.j  8ehw«f«liaiir«fl  QneekBilheroxid,  0. 

*'  Take  of  Mercury,  by  weight,  twenty  ounces  [ayoirdupois] ;  Sulphuric  Acid 
twelve  fluidaunces  [Imperial  measure]  Heat  ihe  Mercury  with  the  Sulphuric 
Add  in  a  porcelain  vessel,  stirring  constantly,  until  the  metal  disappears,  then  con- 
tinue the  heat  until  a  dry  white  salt  remains."  Br. 

Mercury  is  not  acted  on  by  cold  sulphuric  acid ;  but,  when  boiled  with  an  excess 
of  this  a4tid  to  dryness,  it  is  changed  to  mercuric  sulphate  at  the  expense  of  part  of 
the  acid,  sulphurous  acid  being  ct^iously  evolved.  Persulphate  of  mercury,  as 
obtained  by  a  separate  formula,  is  peculiar  to  the  British  Pbarmacoposia ;  it  was 
formed  as  the  first  step  of  the  processes  of  the  U.  S.  P.  1870  for  corrosive  sublimate, 
calomel,  and  turpeth  mineral.  The  adoption  of  a  separate  formula  and  distinct 
officinal  name  for  this  salt  is  cwtainly  a  convenience ;  as  it  obviates  the  necessity  of 
repeating  the  directions  for  obtaining  the  same  substance  in  several  formulas.    On 

mend  it  over  the  oxide  proeured  in  the  ordinaiy  mode,  it  was  properly  disearded  by  the  College. 
The  oxide  made  in  tbii  wvy  is  in  minute, « parkling,  eryntalUne  eeaies,  of  a  deep  red  color,  beeom- 
ing  etill  deeper  by  heat. 

*  Black  Oxide  of  Mercury.  Oxidum  Bydrargyri  Nigrum.  U.  S.  1850.  This  preparation  has 
been  dropped  fVom  both  Pharmaeopoelaf,  and  is  now  very  rarely  used.  For  a  tm  aoeoont  of  its 
pMpaialioa,  aess,  and  propertiei,  see  U»  S.  Dispeasatory,  14th  edilaoD,  p.  1264* 
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acootiDt  of  its  varioas  nses,  it  requires  to  be  made  on  a  large  scale  by  tbe  mairafto- 
turing  cbemist ;  and  tbe  process  is  generally  performed  in  a  cast-iron  vcseel,  wliidi 
sbould  be  conveniently  arranged  for  the  escape  and  decomposition  of  the  solphnrcHtt 
acid  fames,  which  otherwise  become  a  serions  nuisance  to  the  neighborhood.  The 
best  way  to  efiect  this  purpose  is  to  allow  them  to  pass  off  through  a  very  lofty 
chimney  filled  with  coke,  oyer  which  a  stream  of  water  is  made  to  trickle. 

PropertieSi  etc.  Mercuric  sulphate  is  in  the  form  of  a  white  crystalline  powder, 
becoming  yellow  by  the  affusion  of  water,  and  entirdy  Tolatilinble  by  heat^  It  ood* 
sists  of  one  atom  of  mercury  199*6,  and  one  group,  SO^,  charaoteristio  of  sulphjitos  9& 
or  HgS04=r  295*4.     It  has  no  medical  uses. 

Off.  Prep.  Br,  Hydrargyri  Perohloridum ;  TTydrarpjyri  Subchloridum. 

HYDEARGYRI   SUBSULPHAS   FLAVUS.  U.S.     YeUaw  Subwl- 
phate  of  Mercury.     \^Ba8ic  Mercuric  Sulphate.     Turpeth  Mineral^ 

(Hf-DBAB'9T-Rl  SCB-SOL'PUXS  FLA'vCS.) 
Hg  (HgO)3  8O4;  727«1.  3HgO,  SOs;  363-55. 

Hydrarg^  Sulphas  Tlava,  U.S.  1870;  Hydrargyri  Subsalphas,  Mercarius  Ein«tiei»  Fla< 
YQS,  Sulphas  Hydrargyrious  Flavus,  Hydrargyrum  Sulpburicum  Flavum,  Turpethum  Minertle; 
Sulfate  jaune  de  Meroure,  Turbith  mineral,  Sulfate  trimercurique,  Fr.;  Baaiscbwefeleanree  Qaeek. 
silberoxyd,  Miueralisoher  Turpeth,  O. 

"  Mercury,  ten  parts  [or  four  ounces  av.1 ;  Sulphuric  Acid,  five  parts  [or  tps 
ounces  ay.] ;  Nitric  Acid,  four  parts  [or  nine  fluidraohms] ;  Distilled  Water,  a 
sufficient  quantity.  Upon  the  Mercury,  contained  in  a  capacious  flask,  pour  the 
Sulphuric  Acid,  then  gradually  add  the  Nitric  Acid,  previously  mixed  with  three 
parts  [or  one  fluidounce]  of  Distilled  Water,  and  digest  at  a  gentle  heat  until  red- 
dish fumes  are  no  longer  given  off.  Transfer  the  mixture  to  a  porcelain  capsule, 
and  heat  it  on  a  sand-bath,  frequently  stirring,  until  a  dry,  white  mass  remains. 
Reduce  this  to  a  fine  powder  and  throw  it,  in  small  portions  at  a  time,  and  con- 
stantly stirring,  into  ttoo  hundred  parts  [or  five  pints]  of  boiling  Distilled  Water. 
When  all  has  been  added,  continue  the  boiling  for  ten  minutes,  then  allow  the  mix- 
ture to  settle,  decant  the  supernatant  liquid,  transfer  the  precipitate  to  a  strainer, 
wash  it  with  warm  Distilled  Water  until  the  washings  no  longer  have  an  acid  reac- 
tion, and  dry  it  in  a  moderately  warm  place."  V.  S. 

By  referring  to  the  articles  on  corrosive  sublimate  and  calomel,  it  will  be  found 
that  the  peculiar  salt  which  is  generated  by  boiling  sulphuric  acid  with  mercury  to 
dryness,  is  directed  to  be  made  as  the  first  step  for  obtaining  these  chlorides ;  and 
here  the  same  salt  is  again  directed  to  be  formed  in  preparing  turpeth  mineral.  The 
nitric  acid  assists  in  the  process  by  hastening  the  formation  of  the  sulphate.  We 
have  already  stated  that  this  salt  is  normal  mercuric  sulphate.  When  thrown  into 
boiling  or  even  warm  water  it  is  instantly  decomposed,  and  an  insoluble  salt  is  pre- 
cipitated, which  is  the  turpeth  mineral.  Its  composition  is  Hg,SO^  or,  more  dearly 
expressed,  HgSO. -|- 2tlg0;  that  is,  a  compound  of  one  mol.  of  merooric  soL 
phate  and  two  mols.  of  mercuric  oxide. 

Properties,  etc.  Yellow  sulphate  of  mereuiy  is  a  lemon-yellow  powder,  of  a 
somcwnat  acrid  taste.  It  dissolves  in  2000  parts  of  cold,  and  about  600  of  boil- 
ing water.  ^^  A  heavy,  lemon-yellow  powder,  permanent  in  the  air,  odorless,  and 
almost  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  nitric  or  hydroehloric 
acid.  When  heated,  the  salt  turns  red,  becoming  yellow  again  on  oooling.  At  a 
red  heat  it  is  volatilised  without  residue,  evolving  vapors  of  mercury  and  of  sal- 
phurous  acid.  The  salt  should  be  soluble  in  20  parts  of  hydrochloric  acid  without 
residue  (abs.  of  mercurous  salt)."  I/.  S,  It  was  originally  called  turpeth  minend, 
from  its  resemblance  in  color  to  the  root  of  Ipomsta  Tktrpethum. 

Medical  Properties  and  Uses.  Turpeth  mineral  is  alterative,  and  powerftiDy 
emetic  and  errhine.  As  an  alterative,  it  has  been  given  in  leprous  disorders  and 
glandular  obstructions.  It  has  been  usefully  employed  as  an  emetic,  repeated  erery 
few  days,  in  chronic  enlargement  of  the  testicle.  It  operates  with  great  prompt- 
ness, and  sometimes  excites  ptyalism.  Dr.  Hubbard,  of  Maine,  recommends  it 
jiighly  as  an  emetic  in  croup,  on  the  ground  of  its  promptness  and  certainty,  and 
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of  liB  not  prodaeing  oatbanis,  or  the  prostratioQ  caused  by  antimoDy.  This  prac- 
tice has  been  followed  with  alleged  extraordinarily  good  results  by  Dr.  Fordyoe 
Barker,  of  New  York,  and  other  practitioners,  but  is  not  without  danger,  since  Dr. 
A.  McPhedran  reports  (Med,  NewBy  toI.  zliii.  1883)  a  case  in  which  a  child  five 
months  old  was  killed  oy  two  powders  given  as  emetics  at  intervals  of  fifteen 
minates.  No  vomiting  ensued,  but  violent  purging  came  on  in  the  course  of  a  short 
lime,  with  intense  abdominal  pain  and  other  symptoms  of  poisoning,  resembling  those 
cansed  by  corrosive  sublimate.  A  second  similar  case  occurred  in  the  practice  of 
Dr.  Canieron,  of  Toronto,  Canada.  The  dose  for  a  child  two  years  old  is  two  or 
three  grains  (0-13  or  0*20  Gm.),  repeated  in  fifteen  minutes,  if  it  should  not  oper- 
ntek  As  an  errhine,  it  has  been  used  with  benefit  in  chronic  ophthalmia ;  but  it 
sometimes  produces  salivation  when  thus  employed.  The  dose  as  an  alterative  is 
from  a  quarter  to  half  a  grain(0'016  to  0*03  Gm.) ;  as  an  emetic  from  two  to  five 
grains  (0*13  to  0-33  Gm.).  When  employed  as  an  errhine,  one  grain  (0*065  Gm.) 
may  be  mixed  with  five  (0-33  Gm.)  of  starch  or  powdered  liquorice  root. 

Turpeth  mineral,  in  an  overdose,  acts  as  a  poison.  One  drachm  (3*9  Gm.)  of 
it  18  said  to  have  killed  a  boy  16  years  old.  (^Lond.  Med,  Oaz.,  March,  18:17.) 

«YDRARGYRI  SULPHIDUM  RUBRUM.  J7.&    Bed  Sulphide  of 

Mercury.     [i2ed  Mereurio  Sulphide.     CSnnabar.'] 

flf  S;  231«7.  (Ht-DR]LB'9T-Bi  SCL'PHf-nttM  Bt'BBOM.)  Hg  8;  lU'Sb. 

Hydrargvri  Sulpliaratam  Babmm,  U.S.  1870;  Oinnabiiris;  Hjdmrgyram  Salfaratum 
RnbniiiL,  P.G.;  SulfaretiuD  Hjdntrgyrioum ;  Salfure  roage  de  Meronre,  Fr.;  Rothes  Sehwefelqaeek- 
•Uber,  ZiDBober,  O, 

"  Take  of  Mercury,  forty  troymmcei;  Sulphur,  eight  troyounces.  To  the  Sulphur, 
previously  melted,  gradually  add  the  Mercury,  with  constant  stirring,  and  continue 
the  heat  until  the  mass  begins  to  swell.  Then  remove  the  vessel  from  the  fire,  and 
oover  it  dosely  to  prevent  the  contents  from  inflaming.  When  the  mass  is  cold, 
rub  it  into  powder,  and  sublime."  IT.  S.  1870. 

This  preparation  has  been  discarded,  we  think  somewhat  prematurely,  by  the 
British  Council. 

Mercury  and  sulphur,  when  heated  together,  unite  with  great  energy,  and  a 
product  is  obtaiufxi,  which  by  sublimation  becomes  the  red  or  mercuric  sulphide.  In 
order  to  render  the  combination  more  prompt,  the  sulphur  is  first  melted ;  and  the 
addition  of  the  mercury  should  be  made  gradually,  while  the  mixture  is  constantly 
stirred.  Dr.  Barker  recommends  the  addition  of  the  metal  by  straining  it  upon  the 
melted  sulphur  through  a  linen  cloth,  whereby  it  fiUls  in  a  minutely  divided  state. 
When  the  temperature  has  arrived  at  a  certain  point,  the  combination  takes  place 
suddenly  with  a  slight  explosion,  attended  with  the  inflammation  of  the  sulphur, 
which  must  be  extinguished  by  covering  the  vessel.  A  black  mass  will  thus  be 
formed,  containing  generally  an  excess  of  sulphur,  which,  before  the  sublimation  is 
performed,  should  be  got  rid  of  by  gently  heating  the  matter,  reduced  to  powder,  on 
a  sand-bath.  The  sublimation  b  nest  performed,  on  a  small  scale,  in  a  closely  stopped 
glass  matrass,  which  should  be  placed  in  a  crucible  containing  sand,  and,  thus  ar- 
ranged, exposed  to  a  red  heat  The  equivalent  quantities  for  forming  this  sulphide 
are  32  of  sulphur  and  199*7  of  mercury. 

Freuaration  on  the  Large  Scale.  Cinnabar  is  seldom  prepared  on  a  small 
scale,  feing  made  in  large  quantities  for  the  purposes  of  the  arts.  Until  within  a 
few  years  it  was  nearly  all  manufactured  in  Europe,  but  it  is  now  made  to  an  enor- 
mous extent  in  this  country.  In  Holland,  where  it  is  largely  manufactured,  the 
sulphur  is  melted  in  a  cast-iron  vessel,  and  the  mercury  is  added  in  a  divided  state, 
by  causing  it  to  pass  through  chamois  leather.  As  soon  as  the  combination  has 
taken  place,  the  iron  vessel  is  surmounted  by  another,  into  which  the  cinnabar  is 
sublimed.  The  larger  the  quantity  of  the  materials  employed  in  one  operation,  the 
finer  will  be  the  tint  of  the  product.  It  is  also  important  in  the  manufacture  to 
use  the  materials  pure,  and  to  drive  off  any  unoombined  •sulphur  which  mav  exist 
in  the  mass,  before  submitting  it  to  sublimation.  In  the  United  States,  Martinis 
method,  consisting  of  the  a^tation  together  of  quicksilver,  sulphur,  and  an  alkaline 
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•alphide,  appears  to  hare  the  preference.  Another  proeees  for  its  mmnotetare  » 
the  wet  way  very  largely  employed  is  BrunnerV  (  Woffner^B  Ohem.  Tech.,  12lh  ed^ 
1886,  p.  149.) 

Properties,  etc.  "  Brilliant,  dark  red,  crystalline  masses,  or  a  fine,  bright,  aoailst 
powder,  permanent  in  the  air,  odorless,  and  tasteless,  insolnUe  in  wnter,  alooholy 
uitrio  or  hydrochloric  acid,  or  in  dilute  solutions  of  alkalies.  It  is  dissolved  by 
nitro-hydrochloric  acid  with  separation  of  sulphur.  When  heated,  the  salt  heoonss 
brown  and  then  black,  but,  on  cooling,  it  reassumes  its  red  color.  At  a  higlMr 
temperature  it  takes  fire,  bums  with  a  bluish  flame,  emitting  the  odor  of  bamiBg 
sulphur,  and  is  finally  yolatilised  without  residue.  On  dissolving  the  salt  in  nCvD- 
hydrochloric  acid  and  adding  an  excess  of  stannous  chloride,  metailio  Biercuiy  ■ 
precipitated.  If  the  salt  be  treated  with  warm  solutron  of  potassa,  the  filtrate^ 
after  being  acidulated  with  hydrochloric  acid,  should  not  yield  a  yellow  ev  onngb' 
colored  precipitate  ^arsenic,  antimony),  nor  should  it  produce  a  eolored  pteeipi* 
tate  with  acetate  of  lead  (chromates,  iodides,  or  other  sulphides).  If  tlie  salt  be 
digested  with  diluted  nitric  acid  for  five  minutes,  the  filtrate,  after  being  much 
diluted,  should  not  be  darkened  by  hydroeulphurio  acid  (abs  of  red  oxide  of  mer- 
cury or  of  lead)."  IL  S,  In  close  vessels  at  a  red  heat  it  sublimes  without  decompo- 
sition, and  condenses  in  a  mass,  composed  of  a  multitude  of  smidl  needlea.  When 
duly  levigated,  it  furnishes  a  brilliant  red  powder,  which  is  the  paint  called  vermtZuw. 
The  same  compound  occurs  native,  being  the  sole  ore  from  which  mersory  is  ex- 
tracted. The  preparation,  if  purchased  in  powder,  should  be  carefully  examined ; 
as,  in  that  state,  it  is  sometimes  adulterated  with  red  lead,  dragon's  blood,  or  ^AuJk. 
If  red  lead  be  present,  acetic  acid,  digested  with  it,  will  yield  a  yellow  precipltale 
(iodide  of  lead)  with  iodide  of  potassium.  Dragon's  blood  may  be  detected  by  alco- 
hol, which  will  take  up  the  coloring  matter  of  that  substance,  if  present ;  and,  \t 
chalk  be  mixed  with  it,  effervescence  will  be  excited  on  the  addition  of  an  add. 
This  sulphide  consists  of  one  atom  of  mercury  199*7,  and  one  of  sulphur  32  ss 231-7. 

Hedioal  Properties  and  TTses.  Cinnalmr  is  at  present  only  employed  by  fumi- 
gation, as  a  rapid  sialagogue,  in  syphilitic  affections,  when  it  is  desired  to  obtain  an 
immediate  mercurial  impression.  Half  a  drachm  may  be  thrown  on  a  red-hot  iron, 
in  a  close  apartment,  the  fumes  inhaled  as  they  arise.  These  consist  of  solpharous 
acid  gas  and  mercurial  vapor,  the  former  of  which  must  prove  highly  irritating  la 
the  patient's  lungs.  A  better  substance  for  mercurial  fhmigation  is  the  black  oxide 
of  mercury.* 

HYDRARGYRUM.  K /ST.,  J?r.    Mercury.    [Quidfcsifoer.] 

Hg;  199*7.  (Ht-DKAB'9Y-st}M.)  Hg;  99-85. 

QaiokfliWer;  Merearius,  Argentam  Virum;  Meroiin^Vif  Argeat,  Fr.;  Qaeduilbar,  0.;  Mm* 
ourio,  //.;  Ai6gue,  Sp,  and  Port. 

3Iercury  is  found  pure,  forming  an  amalgam  with  silver,  in  the  form  of  proto- 
chloride  (native  calomel),  but  most  abundantly  as  the  sulphide  or  native  cinnabar. 
Mines  of  this  metal  are  found  at  Almaden  in  Spain,  at  Idria  in  Camiola,  in  th« 
duchy  of  Deux-ponts,  in  Belluno  a  province  of  Yenetia,'|'  in  Corsica,  in  the  Philip- 
pine Islands  and  China,  near  Huancavelica  in  Peru,  near  Azogue  in  New  Granada, 
at  Durango  in  Mexico,  and  at  New  Almaden,  New  Idria,  and  other  localities  m 
Santa  Clara  County,  California,  about  sixty-six  miles  from  San  Francisco.  The  most 
ancient  mine  is  that  of  Almaden  in  Spain,  which  was  worked  before  the  Christiaa 
era.  This  mine,  and  the  mines  of  California,  are  the  most  productive  at  the  present 
day  ;  the  Spanish  mine  yielding  about  three  millions  of  pounds,  and  the  California 
more  than  this  amount  annually.     The  ore  in  all  the  mines  mentioned  is  cinnabar. 


*  Blaek  Sulphidt  of  Mereury,  Btkiopt  Mineral.  HydrargMri  SulpkmrHmm  Jfi>niM. 
rery  properly  discarded  from  the  Pharmftoopoeias,  thia  haa  too  long  oooopied  a  plaoe  in  the 
logue  of  the  Materia  Mediea  to  be  passed  over  without  iome  nottoe.  The  n>nowing  was  the  Ibrmolt 
of  the  U.  8.  Pharmaoopoeia  of  1860,  for  its  preparation.  *'  Take  of  Maraniy,  Svlphar,  aaoh,  a  jiaaarf. 
Bub  them  together  till  all  tfaf^flobnles  disappear."  U,  S,  It  is  now  Tery  rarely  need.  For  an  a»* 
count  of  iU  properties,  see  U.  S.  Dispensatory,  14th  edition,  p.  1259. 

t  For  an  account  of  these  Italian  mines  and  the  mode  of  working  them,  tee  P,  /.  IV.,  MmtA, 
187o. 
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The  cionabar  from  old  Almaden  is  of  a  dull  Ted  color  ia  mafls,  of  a  dull  brick-red 
color  when  in  fioe  powder,  and  of  the  sp.  gr.  3>6.  That  from  New  Almaden  ia  of 
a  bright  red  color,  slightly  iodining  to  parple,  not  80  hard  as  the  Spanish  ore,  of 
a  brilliant  vermilion  color  in  powder,  and  having  the  sp.  gr.  4*4.  The  California 
dnnabar  ia  richer  in  mercury,  oecaose  purer,  than  the  Spanish ;  the  former  yielding 
abont  70,  the  latter  about  38  per  oeot  of  mercury,  aooordiog  to  the  analysis  of  Mr. 
Adam  Bealey.  The  California  mine  had  been  long  known  to  the  Indians,  but  ita 
commercial  value  waa  first  made  known  about  1843,  by  a  Mexican,  named  Caa* 
tillero,  who  became  ita  first  owner.  At  present  it  is  in  the  hands  of  Americans. 
(See  F.  J.  Tr»y  Feb.  1855 ;  also  a  paper  by  Dr.  Ruschenberger,  U.S.N.,  in  A.  J.  P., 
March,  1856.)  Dr.  Ruschenberger  haa  detected  selenium  in  California  cinnabar. 
A  quicksilver  ore  has  been  found  in  Macon  County,  Tennessee,  where  it  is  said  to 
fsuat  in  vast  quantities.  According  to  Mr.  E.  S.  Wayne,  it  is  a  talcose  rock,  and 
contains  mercury  in  the  metallic  state,  yielding  7*5  per  cent  of  the  metal.  {A,  J,  P., 
1868,  p.  76.)  Mercury  has  also  been  found  in  the  island  of  Borneo,  district  of 
Sarawak.  (Chem,  Newtj  Nov.  5,  1869,  p.  224.) 

Extraction,  etc.  Mercury  is  obtained  almost  exclusively  from  the  sulphide  or 
native  cinnabar.  It  b  extracted  by  two  principal  processes.  According  to  one  pro* 
oess,  the  mineral  ia  picked,  pounded,  and  mixed  with  lime.  The  mixture  is  then 
introduced  into  cast-iron  retorts,  which  are  placed  in  rows,  one  above  the  other,  in 
an  oblong  furnace,  and  connected  with  earthenware  receivers,  one-third  full  of  water. 
Heat  being  applied,  the  lime  combines  with  the  sulphur,  so  as  to  form  sulphide  and 
sulphate  of  calcium ;  while  the  mercury  distils  over,  and  is  condensed  in  the  re< 
oeivens.  The  other  process  is  practised  at  Almaden  in  Spain.  Here  a  square  fur« 
nace  is  employed,  the  floor  of  which  is  pierced  with  many  holes,  for  the  passage  of 
the  flame  from  the  fireplace  beneath.  In  the  upper  and  lateral  part  of  the  furnace, 
holes  are  made,  communicating  with  several  rows  of  oluddiy  formed  of  adapters 
passing  into  one  another,  which  terminate  in  a  small  chamber  that  serves  both  as 
condenser  and  receiver.  The  mineral,  having  been  picked  by  band  and  pulverised, 
ia  kneaded  with  clay,  and  formed  into  small  masses,  which  are  placed  on  the  floor 
of  the  furnace.  Heat  being  applied,  the  sulphur  bums,  and  the  volatilised  mercury 
passes  through  the  aludels  to  be  condensed  in  the  chamber.  The  process  pursued 
at  New  Almaden  is  described  by  Dr.  Ruschenberger.  (See  A.  J,  P.y  March,  1 856.) 

MercuiT,  as  found  in  commerce,  is  contained  in  cylindrical  wrought-iron  bottles, 
called  flasks,  each  containing  76}  pounds.  Since  the  regular  working  of  the  Califor^ 
nia  mine  of  New  Almaden,  the  importation  of  the  metal  from  Spain  and  Austria 
has  gradually  diminished,  and  at  present  the  domestic  production  is  sufficient  not 
only  to  supply  the  home  consumption,  but  to  give  an  excess  for  exportation.  The 
diflferent  mines  of  California  were,  in  the  year  1862,  said  to  be  yielding  mercury  at 
the  rate  of  four  millions  of  pounds  per  annum  ( Jl.  J,  P.,  Sept.  J862,  p.  410),  and 
in  1877  the  yield  had  increased  to  over  six  million  pounds,  but  in  1881  it  had  de- 
creased to  four  and  a  half  million  pounds,  and  in  18iB6  to  2,293,547  pounds.  The 
exports  are  made  principally  to  China,  Mexico,  Chili,  and  Peru.  The  chief  uses 
of  the  metal  are  in  mining  silver  and  gold,  in  preparing  vermilion,  in  making  ther- 
mometers and  barometers,  in  silvering  looking-glasses,  and  in  forming  various  phar- 
maceutical compounds. 

Properties.  Mercury  is  "  a  shining,  silver-white  metal,  liquid  at  temperatures 
above  —40^  C.  ( — 40°  F.),  odorless  and  tasteless,  and  insoluble  in  ordinary  solvents, 
but  soluble  in  nitric  acid  without  residue.  Sp.  gr.  13*5.  At  the.  common  tem- 
perature it  volatilises  very  slowly,  more  rapidly  as  the  temperature  increases,  and 
at  350''  C.  (662""  F.)  it  boils,  being  finally  volatilized  without  residue.  When 
globules  of  Mercury  are  dropped  upon  white  paper,  they  should  roll  about  freely,  re- 
taining their  globular  form,  and  leaving  no  streaks  or  traces.  It  should  be  perfectly 
dry  and  present  a  bright  surface.  On  boiling  5  G-m.  of  distilled  water  with  5  Qm. 
of  Mercury,  and  4*5  Gm,  of  hyposulphite  of  sodium,  in  a  test-tube,  for  about  one 
minute,  the  Mercury  should  not  lose  its  lustre  and  should  not  acquire  more  than  a 
slightly  yellowish  shade  (abs.  of  more  than  slight  traces  of  foreign  metals).'*  U.  S. 
When  perfectly  pure  it  undergoes  no  alteration  by  the  action  of  air  or  water,  but  in 
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its  ordinary  state  saffers  a  slight  tarnish.  When  heated  to  near  the  boiling  point, 
it  gradually  combines  with  oxygen,  and  is  oonyerted  Into  mercnrio  oxide  ;  bat  at  the 
temperature  of  ebullition  it  parts  with  the  oxygen  with  which  it  had  combined,  and 
is  reduced  again  to  the  metallic  state.  Its  sp.  gr.  is  13*5,  and  its  atomic  weight 
199-7.  It  hoxh  at  357*25''  C.  (669''  F.),  yielding  a  colorless  vapor,  and  congeab  at 
—39-4''  C.  (—39''  F.),  forming  a  malleable  solid  of  tin-white  color.  It  is  a  good 
conductor  of  heat,  and  its  specific  heat  is  small.  It  is  not  attacked  by  hydrochloric 
acid,  nor  by  cold  sulphuric  acid ;  but  boiling  sulphuric  acid  or  cold  nitric  acid 
dissolves  it,  producing  mercurous  sulphate  and  mercurous  nitrate  respectively; 
with  the  extrication,  in  the  former  case,  of  sulphurous  acid ;  in  the  latter,  of  nitrogen 
dioxide  becoming  hyponitnc  acid  fumes.  Its  combinations  are  numerous,  and  several 
of  them  constitute  important  medicines.  It  forms  two  series  of  compounds,  the 
mercuToiu  compounds  contiUDing  the  group  (Hg^",  and  the  mercuric  compounds 
containing  the  single  atom  Hg". 

Mercury,  as  it  occurs  in  commerce,  is  in  general  sufficiently  pure  for  pharmaoeo- 
tical  purposes.  Occasionally  it  contains  foreign  metals,  as  lead,  tin,  sine,  and  bis- 
muth. Mr.  Brando  informs  us  that,  in  examining  large  quantities  of  this  metal  in 
the  London  market,  he  found  it  only  in  one  instance  intentionally  adulterated.  When 
Impure,  the  metal  has  a  dull  appearance,  leaves  a  trace  on  white  pi^r,  is  defident 
in  due  fluidity  and  mobility,  as  shown  by  its  not  forming  perfect  globules,  is  not  to- 
tally dissipated  by  heat,  and,  when  shaken  in  a  glass  bottle,  coats  its  sides  with  a 
pellicle,  or,  if  very  impure,  deposits  a  black  powder.  If  agitated  with  strong  sul- 
phuric acid,  the  adulterating  metals  beoome  oxidized  and  dissolved,  and  thus  the 
mercury  may  to  a  limited  extent  be  purified.  Lead  is  detected  by  shaking  the  sus- 
pected metal  with  equal  parts  of  acetic  acid  and  water,  and  then  testing  the  acid  by 
sulphate  of  sodium,  or  iodide  of  potassium.  The  former  will  produce  a  white,  the 
latter  a  yellow  precipitate,  if  lead  be  present.  Bismuth  is  discovered  by  dn^ping  a 
nitric  solution  of  the  mercury,  prepared  without  heat,  into  distilled  water,  when  sub- 
nitrate  of  bismuth  will  be  precipitated.  The  complete  solubility  of  the  metal  in 
nitric  acid  shows  that  tin  is  not  present ;  and,  if  sulphuretted  hydrogen  does  not  act 
upon  hydrochloric  acid  previously  boiled  upon  the  metal,  the  absence  of  contami- 
nating]^ metals  is  shown. 

Mercury  may  be  purified  by  digesting  it  with  a  small  portion  of  weak  nitric  add, 
or  with  a  solution  of  mercuric  chloride  (corrosive  sublimate) ;  whereby  all  the 
ordinary  contaminating  metals  will  be  removed.  The  purification  by  nitric  acid  is^ 
according  to  L.  Meyer  {^Zeii,  Anal,  Chem.y  ii.  241),  best  effected  as  follows.  The 
metal  is  allowed  to  flow  in  a  very  thin  stream  from  a  small  opening  in  a  gli»s  funnel 
into  a  wide  glass  tube  1*25  m.  high  and  5  cm.  in  diameter,  which  contains  a  mix- 
ture of  water  and  100  C.c.  of  nitric  acid.  A  narrow  tube  is  fastened  to  the  bottom 
of  this,  from  which  the  pure  metal  flows ;  it  has  then  only  to  be  washed  with  water 
and  dried.  The  above  operation  may  have  to  be  repeated  several  times,  and  the 
metal  if  pure  must  leave  no  residue  when  dissolved  in  pure  nitric  acid,  evaporated 
to  dryness  and  ignited.  Mercury,  however,  is  usually  purified  by  distillatioB.  To 
separate  mechanical  impurities,  moisture,  small  quantities  of  oxide,  mercury  may  be 
filtered  by  collecting  it  in  a  sound  piece  of  chamois  leather  and  gathering  the  corners 
together,  forcibly  squeesing  the  particles  through  the  pores  of  the  leather.  ' 

The  British  Pharmacopoeia  of  1864  gave  the  following  process  for  the  purifica- 
tion of  mercury,  using  for  this  purpose  an  impure  form  of  the  metal,  under  the  name 
of  Commereicd  Mercury  or  QuickeUvcfr. 

'^  Take  of  Mercury  of  Oommerce  three  pounds  [avoirdupob] ;  Hydrochloric  Add 
three  Jiuidrachme  ;  Distilled  Water  a  iuffieiency.  Place  the  Commercial  Mercuiy 
in  a  glass  retort  or  iron  bottle,  and  applying  heat  oause  two  pounds  and  a  half  of  the 
metal  to  distil  over  into  a  flask  employed  as  a  reoeiver.  Boil  on  this  for  five  miautes 
the  Hydrochlorio  Acid  diluted  with  nine  fluidraohms  of  Distilled  Water,  and  hariog, 
by  repeated  affusions  of  Distilled  Water  and  decantations,  removed  every  tiaee  of 
acid,  let  the  mercury  be  transferred  to  a  porcelain  capsule,  and  dried  first  by  filtering 
paper,  and  finally  on  a  water-bath."  Br. 

Mercury,  being  much  more  volatile  than  the  contaminating  metab,  rises  first  ui 
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fifltQIatioii,  whi]e  they  are  left  behind.  Bot  it  is  neceasaiy  to  avoid  paahing  the  dis- 
tillation too  far ;  ibr  in  that  event,  some  of  the  foreign  metals  are  apt  to  be  carried 
over.  The  British  Council,  on  account  of  this  danger,  directed  only  five-sixths  of  the 
mercury  to  be  distilled.  The  distilled  product  is  boiled  for  a  few  minutes  with  dilated 
hydrochlorio  acid,  which,  while  it  does  not  attack  the  mercury,  dissolves  any  contamina- 
ting metals  which  may  have  passed  over.  The  distillation  b  directed  to  be  performed 
from  a  glass  retort  or  iron  bottle ;  but  it  is  more  conveniently  conducted  from  the 
latter,  over  a  common  fire,  into  water  contained  in  a  receiver.  In  small  operations  a 
wash  hand  basin  will  answer  for  a  receiver.  Millon  has  ascertained  the  curious  fact, 
that  the  presence  of  so  small  a  quantity  as  one  ten-thousandth  of  lead  or  zinc  in  mer- 
cury raises  its  boiling  point.  M.  Violdtte  has  made  known  a  method  of  distilling 
mercury,  or  amalgamated  silver,  which  presents  many  advantages.  It  consists  in  sub- 
jecting the  metal,  in  iron  vessels,  to  a  current  of  high-pressure  steam,  which  serves 
Uie  double  purpose  of  imparting  the  necessary  heat,  and  carrying  over  the  mercurial 
vapor  by  a  mechanical  agency.  {Philas,  Mag,,  Dec.  1850.)  As  it  is  difficult  and 
troublesome  to  purify  mercury  by  distillation,  it  is  better  to  purchase  pure  samples 
of  the  metal,  which  may  always  be  found  in  the  market. 

Mercury  is  detected  with  great  delicacy  by  Smithson's  process,  which  consists  in 
the  use  of  a  plate  of  tin,  lined  with  one  of  gold,  in  the  form  of  a  spiral.  When 
immersed  in  a  mercurial  solution,  this  galvanic  combination  causes  the  precipitation  of 
the  mercury  on  the  gold,  which  consequently  contracts  a  white  stain.  In  order  to  be 
sure  that  the  stain  is  caused  by  mercury,  the  metal  must  be  volatilised  in  a  small  tube, 
so  as  to  obtain  a  characteristic  globule.  MM.  Danger  and  Flandin  have  improved  on 
Smithson^s  process.  (See  Chem.  Gaz.,  No.  61,  p.  191.)  A  minnte  portion  of  any 
of  the  preparations  of  mercury,  either  in  the  solid  state  or  in  concentrated  solution, 
being  placed  on  a  bright  plate  of  copper,  and  a  drop  of  a  strong  solution  of  iodide  of 
[potassium  added,  a  silvery  characteristic  stain  will  immediately  appear  on  the  copper. 

Medical  PropertieB.  Mercury  in  its  uncombined  state  is  inert ;  but,  in  combina- 
tion, acts  as  a  peculiar  and  universal  stimulant.  When  exhibited  in  minute  division, 
as  it  exists  in  several  preparations,  it  produces  its  peculiar  effects ;  but  this  does  not 
prove  that  the  uncombined  metal  is  active,  but  only  that  the  condition  of  minute 
division  is  favorable  to  chemical  combination,  and  consequently  to  its  solution  in  the 
stomach.  Its  compounds  exhibit  certain  general  medical  properties  and  effects  which 
belong  to  the  whole  as  a  class ;  while  each  individual  preparation  b  characterized  by 
some  peculiarity  in  its  operation.  In  this  place  we  shall  consider  the  physiological 
action  of  mercury,  and  the  principles  by  which  its  administration  should  be  regu- 
lated; while  its  effects  as  modified  in  its  different  combinations  will  be  noticed 
under  the  head  of  the  several  preparations.  Of  the  modus  operandi  of  mercury  we 
know  nothing,  except  that  it  possesses  a  peculiar  alterative  power  over  the  vital  func- 
tions. This  alterative  power  is  sometimes  exerted,  without  being  attended  with  any 
other  vital  phenomenon  than  the  removal  of  disease ;  while  at  other  times  it  is  ac- 
companied with  certain  obvious  effects,  such  as  a  quickened  circulation,  a  frequent 
jerking  pulse,  and  increased  activity  of  all  the  secretory  functions,  particularly  those 
of  the  salivary  glands  and  the  liver. 

When  mercury  acts  slowly  as  an  alterative,  there  is  not  the  least  apparent  dis- 
turbance qS  the  circulation.  When  it  operates  decidedly  and  obviously,  it  is  very 
prone  to  Aise  an  immoderate  flow  of  saliva,  and  produce  the  condition  denominated 
ptyalism  St  salivation.  Mercury  has  been  detected  in  most  of  the  solids  and  fluids 
of  the  body,  including  the  blood.  When  in  the  blood  it  cannot  be  detected  by  the 
ordinary  tests,  on  aocount  of  its  intimate  union  with  the  organic  matter  of  that 
liquid.  To  discover  it^  the  blood  must  be  subjected  to  destructive  distillation.  The 
liver  is  the  organ  which  retains  mercury  the  longest  It  has  been  detected  in  that 
viscus,  though  absent  in  the  lungs,  heart,  bile,  and  spinal  marrow.* 

Mercury  has  been  used  in  almost  every  disease,  but  too  often  with  evil  results. 

In  functional  derangement  of  the  digestive  organs,  mercurials  in  minute  doses  often 

exert  a  salutaiy  operation,  subverting  the  morbid  action,  and  that,  too,  by  their  slow, 

alterative  effect,  without  affecting  the  mouth.     In  these  cases  no  decided  disturb* 

*  For  %  method  of  detecting  meroury  in  the  urine,  fee  P.  /.  Tr^  Aug.  1878,  p.  145. 
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anoe  of  the  vital  iiiDctions  takes  place ;  but  the  alvine  disohaige^,  if  claj-oolorad, 
are  generally  restored  to  their  natural  hue :  whether  the  liver  be  torpid  and  ob- 
stnioted  as  in  jaundice,  or  pouring  out  a  redundancy  of  morbid  bile  as  in  melama, 
the  jndieiotts  use  of  mercury  seems  equally  efficacious  in  unloading  the  viscus,  or 
restoring  its  secretion  to  a  healthy  state.  In  chronic  inflammation  of  the  mucous 
and  serous  membranes,  the  alterative  effects  of  mercury  are  sometimes  attended  with 
much  benefit.  In  many  of  these  cases  effusion  has  taken  place ;  and,  under  these 
circumstances,  the  mercury  often  proves  useful,  as  well  by  promoting  absorption  as 
by  removing  the  chronic  inflammation  on  which  the  e£^ion  depends.  Henoe,  it 
is  often  given  with  advantage  in  chronic  forms  of  meningitis,  bronchitis,  pleoritis, 
pn^iumonia,  dysentery,  rheumatism,  etc,  and  in  hydrocephidus,  hydrothorax,  ascites, 
and  general  dropsy. 

Mercury  may  also  be  advantageously  resorted  to  in  oertain  states  of  febrile  disease. 
In  some  forms  of  remittent  and  typhoid  fever,  a  particular  stage  is  marked  by  a 
parched  tongue,  torpor  of  the  bowels,  scanty  urine,  and  dryness  of  the  surfiioe. 
Here  the  very  cautious  employment  of  mercury  is  sometimes  serviceable.  It  acts 
in  such  cases  by  increasing  the  secretions. 

In  syphilitic  affections,  mercury,  until  of  late  years,  was  held  to  be  indispensable. 
Of  its  mode  of  action  in  these  affections  we  know  nothing.  Without  entering  into 
the  question  of  the  necessity  of  mercury  in  venereal  complaints,  we  are  free  to  admit 
that  the  discussion  which  has  grown  out  of  it  has  shown  that  this  remedy  has  fn- 
quently  been  unnecessarily  resorted  to  in  syphilis. 

For  inducing  the  specific  effects  of  mercury  on  the  constitution,  blue  pill  or  ealo- 
md  is  generally  resorted  to.  In  order  to  procure  what  we  have  ealled  the  slow 
alterative  effects  of  the  metal,  ftrom  half  a  grain  to  a  grain  (0*03  to  0*067  Om.)  of 
blue  pill  may  be  given  in  the  twenty-four  hours,  or  from  a  sixth  to  a  fourth  of  a 
grain  (0*01  to  0*016  Gm.)  of  calomel ;  or,  if  a  gentle  ptyalism  be  our  object,  two 
or  three  grains  (0*13  or  0-20  Gm.)of  the  former,  or  a  grain  of  the  latter  (0*067 
Gm.)  two  or  three  times  a  day.  Where  the  bowels  are  peculiarly  irritable,  it  is 
often  necessary  to  introduce  the  metal  by  means  of  friction  with  mercurial  oint- 
ment ;  and  where  a  speedy  effect  is  desired,  the  internal  and  external  use  of  the 
remedy  may  be  simultaneously  resorted  to. 

The  first  observable  effects  of  mercury  in  inducing  ptyalism  are  a  coppery  taste 
in  the  mouth,  a  slight  soreness  of  the  gums,  and  an  unpleasant  sensation  in  tiie 
sockets  of  the  teeth,  when  the  jaws  are  firmly  dosed.  Shortly  aftierwards  the  gums 
begin  to  swell,  a  line  of  whitish  matter  is  seen  along  their  edges,  and  the  brei^  is 
infected  with  a  peculiar  and  veiy  disagreeable  smell,  called  the  meronrial  fetor. 
The  saliva  at  the  same  time  begins  to  flow;  and,  if  the  affection  proceed,  the  gnmS| 
tongue,  throat,  and  face  become  much  swollen  ;  ulcerations  attack  the  lining  mem* 
brane  of  the  mouth  and  fauces ;  the  jaws  become  excessively  painftd  ;  the  tongue 
is  coated  with  a  thick  whitish  fur ;  and  the  saliva  flows  in  streams  firom  the  moutlu 
It  occasionally  happens  that  the  affection  of  the  mouth  proceeds  to  a  dangerous  ex« 
tent,  inducing  extensive  ulceration,  gangrene,  and  even  hemorrhage.  The  best 
remedies  are  astringent  and  detergent  gargles,  used  weak  at  first,  as  the  parts  are 
extremely  tender.  In  cases  attended  with  swelling  and  protrusion  of  the  tongue, 
the  wash  is  best  applied  by  injection,  by  means  of  a  large  syringe.  We  have  found 
lead-water  among  the  best  applications  in  these  cases ;  and  dilute  solutions  of  chlori* 
nated  soda  or  of  chlorinated  lime,  whil^  they  correct  the  fetor,  will  be  found  to 
exert  a  curative  influence  on  the  ulcerated  surfaces.  A  wash  of  nitrate  of  silver, 
made  by  dissolving  eight  grains  (0*52  Gm.)  in  a  fluidounce  -  (30  Co.)  of  water, 
has  also  been  used  with  benefit.  As  excessive  ptyalism  and  its  frequent  attoid- 
ants  of  severe  inflammation  and  ulceration  of  the  mouth  and  &uoeB  are  not  at  aH 
essential  to  the  remedial  constitutional  effects  of  mercury,  it  becomes  desirable  if 
possible  to  moderate  or  prevent  them ;  and  for  this  purpose  it  is  believed  that  the 
simultaneous  use  of  chlorate  of  potassium  is  very  effective.  (See  N.  £.,  Jan.  1873, 
p.  217.) 

While  the  system  is  under  the  action  of  mercury,  the  blood  is  more  watery  than 
in  health,  less  charged  with  albumen,  fibrin,  and  red  globules,  and  loaded  with  a 
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fetid  fatty  matter.  {Dr.  S,  Wright,  quoted  by  ChrtsHton.)  When  drawn  from  « 
TdQ,  it  exhibits  the  same  appearance  as  in  iDflammation. 

In  the  foregoing  observations,  we  have  described  the  ordinary  effects  of  mercnry  ^ 
bat  occasionally,  in  peculiar  constitutions,  its  operation  is  quite  different,  being  pro- 
ductive of  a  dangerous  disturbance  of  the  vital  functions.  The  late  Mr.  Pearson 
gave  a  detailed  account  of  this  occasional  peculiarity  in  the  operation  of  mercury, 
in  his  work  on  the  venereal  disease.  The  symptoms  which  characterise  it  are  a 
small  and  frequent  pulse,  anxiety  about  the  prsecordia,  pale  and  contracted  counte- 
nance, great  nervous  agitation,  and  alarming  debility.  Ilieir  appearance  is  the  signal 
for  discontinuing  the  mercury ;  as  a  further  perseverance  with  it  might  be  attended 
with  fatal  consequences.  Mercury  also  produces  a  peculiar  eruption  of  the  skin, 
which  is  described  by  writers  under  the  various  names  of  hydrargyria,  eczema 
mercuriale,  and  It^a  mercurialis. 

Those  who  work  in  mercury,  and  are,  therefore,  exposed  to  its  vapor,  such  as 
water-gilders,  looking-glass  silverers,  and  quicksilver  miners,  are  injui^  seriouslj 
in  their  health,  and  not  unf^equentJy  affected  with  shaking  palsy,  attended  with 
vertigo  and  other  cerebral  disorders.     The  miners  are  often  salivated. 

Many  plants,  exposed  to  the  influence  of  the  vapor  spontaneously  rising  from 
mercury  in  confin^  air,  perish  in  a  few  days ;  while,  if  sulphur  be  placed  by  the 
side  of  the  metal,  no  effect  of  the  kind  is  experienced.  (Boussingault,  Joum.  de 
Pharm.  et  de  Chim.,  Sept.  1867,  p.  176.)  A  probable  inference  from  this  fact  is, 
that  workmen,  necessarily  exposed  to  the  vapor  of  mercury,  might  be  protected  by 
the  presence  of  sulphur  in  sufficient  quantity. 

Mercury  is  sometimes  given  in  the  metallic  state,  in  the  quantity  of  a  pound  or 
two,  in  obiitruction  of  the  bowels,  to  act  by  its  weight ;  but  the  practice  is  of  doubt- 
ftil  advantage. 

HYDRARGYRUM  AMMONI ATUM.  U.  &,  Br.    Ammaniaied 
Mercury.    [  White  PtedpUate.    Merewrarnmonium  Chloride.'] 

NHi  Hg  CI ;  351»1«       (Ht-DRAB'(?T-»*^M  AM-MO-KJ-A'tCm.)  NH,  Hgi  Cl;  251-1. 

Hydrargyri  Preoipitatum  Albam;  Hydrargjri  Ammonio-Chloridum. 

"  Corrosive  Chloride  of  Mercury,  ten  partt  [or  one  ounce  av.] ;  Water  of  Ammo* 
nia,  Distilled  Water,  each,  a  sufficient  quantity.  Dissolve  the  Corrosive  Chloride 
of  Mercury  in  tioo  hundred  parts  [or  twenty  fluidounces]  of  warm  Distilled  Water; 
filter  the  solution  and  allow  it  to  cool.  Pour  the  filtrate  gradually,  and  constantly 
stirring,  into  Jifteen  parts  [or  one  and  a  half  fluidounces]  of  Water  of  Ammonia, 
taking  care  that  the  latter  shall  remain  in  slight  excess.  Collect  the  precipitate 
upon  a  filter,  and  when  the  liquid  has  drained  from  it  as  much  as  possible,  wash 
it  twice  with  a  mixture  of  twenty  parts  [or  two  fluidounces]  of  Distilled  Water  and 
one  part  [or  fifty  minims]  of  Water  of  Ammonia.  Finally,  dry  the  precipitate, 
between  sheets  of  bibulous  paper,  in  a  dark  place,  at  a  temperature  not  exceeding 
30^  C.  (86^  P.).*'  U.  S. 

"  Take  of  Perchloride  of  Mercury  three  ounces  [avoirdupois] ;  Solution  of  Am- 
monia Jbur  fluidounces ;  Distilled  Water  a  sufficiency.  Dissolve  the  Perchloride 
of  Mercury  in  three  pints  of  the  Distilled  Water  with  the  aid  of  heat ;  pour  the 
Solution  into  the  Ammonia,  diluted  with  one  pint  of  water,  constantly  stirring ;  collect 
the  precipitate  on  a  filter,  and  wash  it  well  with  cold  Distilled  Water  until  the  liquid 
which  passes  through  ceases  to  give  a  precipitate  when  dropped  into  a  solution  of 
nitrate  of  silver  acidulated  with  nitric  acid.  Lastly,  dry  the  product  at  a  tempera- 
ture not  exceeding  212^  P.  (100°  C.)."  Br. 

The  Pharmaoopcsias  now  agree  in  obtaining  white  precipitate  by  precipitating  a 
floliition  of  corrosive  sublimate  by  ammonia.  When  ammonia,  in  slight  excess,  is 
added  to  a  cold  solution  of  corrosive  sublimate,  ehloride  of  ammonium  is  formed  ir 
solution,  and  the  white  precipitate  of  the  Pharmacopoeias  is  thrown  down.  Th« 
pre^itale  is  washed  twice,  aooording  to  the  U.  S.  formula,  according  to  the  British, 
with  greater  precision,  until  they  cease  to  give  evidence  of  the  presence  of  a  chlo« 
ride  by  producing  a  precipitate  with  nitrate  of  silver  acidulated  with  nitric  acid. 
The  matter  washed  away  is  chloride  of  ammonium  and  the  excess  of  ammonia  em- 
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ployed ;  and  hence  the  washings,  agreeably  to  the  directions  of  the  British  fommb, 
are  tested  with  an  acid  solution  of  nitrate  of  silver.  The  white  precipitate  forms 
according  to  the  following  reaction :  HgCl,  +  2N H,  =  NH.Cl  +  NH.HgCl.  In 
other  words,  one  molecule  of  corrosive  sublimate  reacts  with  two  of  ammonia,  and 
yields  one  molecule  of  ammonium  chloride  and  one  of  mercwr'amtnonium  cMoridt^ 
or  white  precipitate.  As  the  molecular  weight  of  corrosive  sublimate  is  270*5,  and 
of  the  ammonium  needed  34,  if  water  of  ammonia  be  taken  containing  10  per  cent 
of  ammonia  gas,  the  proportions  would  be  270*5  to  340.  The  Pharmacopoeia  directs 
10  parts  of  sublimate  to  15  of  water  of  ammonia.  A  method  of  making  white  pre- 
cipitate, said  to  be  employed  by  large  manufacturers,  substitutes  chloride  of  ammo- 
nium and  carbonate  of  sodium  for  ammonia.  As  the  product  contains  less  mercury 
than  the  officinal  preparation,  and  is  in  commerce,  it  is  important  to  be  able  to  dis 
tioguish  the  two.  According  to  Prof.  Redwood,  this  can  be  done  by  heating,  the 
officinal  preparation  volatilizing  without  fusing,  the  unauthorized,  fusing  before 
volatilizing ;  Prof.  Attfield  has,  however,  shown  that  fusibility  does  not  necessarily 
indicate  that  the  specimen  contains  only  65  per  cent,  of  mercury,  or  in  fusibility 
demonstrate  that  it  cont^iins  the  officinal  proportion  of  79  J  per  cent  The  com- 
mercial variety  differs  somewhat  from  the  present  officinal  preparation  in  composi- 
tion, its  formula  being  N,HgHgCl,  (or  mercur-diamrnomum  chloride).  See  paper 
by  F.  X.  Moerck,  A,  J.  R,  1888,  p.  80. 

Properties.  '*  White,  pulverulent  pieces,  or  a  white  powder,  permanent  in  the 
air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a  temperature 
below  a  red  heat  the  salt  is  decomposed  without  fusion,  and  at  a  red  heat  it  is 
wholly  volatilized.  When  heated  with  solution  of  potassa,  the  salt  becomes  yellow 
and  evolves  vapor  of  ammonia.  It  is  completely  soluble  in  a  cold  solution  of  hypo- 
sulphite of  sodium,  with  evolution  of  ammonia ;  on  heating  this  solution  for  a  short 
time,  it  separates  red  mercuric  sulphide,  which,  on  protracted  boiling,  turns  black. 
The  salt  should  be  soluble  in  hydrochloric  acid  without  residue  (mercurous  salt), 
and  without  effervescence  (carbonate).  Its  solution  in  acetic  acid  should  not  be 
rendered  turbid  by  diluted  sulphuric  acid  (lead).*'  U,  S. 

Adulteration  with  white  lead,  chalk,  or  sulphate  of  caldum  may  be  detected  by 
exposing  a  sample  to  a  strong  red  heat,  when  these  impurities  will  remain.  Should 
starch  be  mixed  with  it,  a  charred  residue  will  be  obtained  on  the  application  of  heat. 
Lead  or  starch  may  be  found  by  digesting  it  with  acetic  acid,  and  testing  the  acetic 
solution  with  the  compound  solution  of  iodine,  which  will  give  a  yellow  precipitate 
if  lead,  and  a  blue  one  if  starch  be  present.  The  absence  of  mercurous  oxide  is 
shown  by  its  not  being  blackened  when  rubbed  with  lime-water.  Ammoniated 
mercury  is  used  only  as  an  external  application. 

Mercur-diammonium  chloride  is  said  to  produce  an  ointment  more  transliicent 
and  less  beautifully  white  than  the  genuine,  and  more  apt  to  become  yellow  on 
being  kept.  (Mr.  J.  Borland,  R  J,  Tr,,  Dec.  1867,  p.  262.) 

Ammoniated  mercury  has  been  swallowed  by  mistake.  It  is  highly  poisonous, 
producing  gastric  pain,  nausea,  and  purging.  For  an  account  of  a  reoovery,  after 
half  a  drachm  was  swallowed,  see  London  Lancet^  July  4,  1857.  The  remedies 
employed  were  an  emetic  of  sulphate  of  zinc,  and  milk  to  allay  the  gastro-intestinal 
irritation. 

Off,  Rrep.  Unguentum  Hydrargyri  AmmoniatL 

Off,  Prep,  Br.  Unguentum  Hydrargyri  Ammoniati. 

HYDRARGYRUM  CUM  CRETA.  U.S.,  Br.    MermrywUh  Ohalk 

(Ht-DBAB'9T-Bt}M  CtJM  CBK'TA.) 

Mercure  aveo  la  Craie,  Pondre  de  Mereure  crayenx.  Fr.;  Qaeoksilber  mit  Kreido,  O. 

"  Mercury,  thirty-eight  parts ;  Sugar  of  Milk,  in  fine  powder,  twelve  parts  ;  Pire* 
pared  Chalk,  j^^  parts  ;  Ether,  Alcohol,  each,  a  miffieient  quantity^  To  m^eoiM 
hundred  parts.  Mix  the  Mercury,  Sugar  of  Milk,  and  twelve  parts  of  the  Chalk  in 
a  suitable  mortar ;  moisten  the  mass  with  a  mixture  of  equal  parts  of  Ether  and  Al- 
cohol, and  triturate  it  briskly.  Gradually  add  the  remainder  of  the  Chalk,  dampeo 
the  powder  occasionally  with  a  mixture  of  Ether  and  Alcohol  made  in  the  eamt 
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proportions  as  before,  and  continue  the  trituration  until  globniee  of  Mercury  are  no 
longer  viaible  under  a  magnifying  power  of  ten  diameters,  and  the  powder  is  of  a 
uniform,  gray  color,  and  dry.''   U.  S. 

"  Take  of  Mercury,  by  weight,  1  ounce  [avoir.] ;  Prepared  Chalk  2  ounces 
[avoir.].  Rub  the  mercury  and  chalk  in  a  porcelain  mortar  until  metallic  globules 
cease  to  be  visible  to  the  naked  eye,  and  the  mixture  acquires  a  uniform  gray 
color."  Br. 

When  mercury  is  triturated  with  certain  dry  and  pulverulent  substances,  such  as 
chalk  or  magnesia,  it  gradually  loses  its  fluidity  and  metallic  lustre,  and  becomes  a 
blackish  or  dark  gray  powder.  A  similar  change  takes  place  when  it  is  rubbed  with 
viscid  or  greasy  substances,  such  as  honey  or  luti.  The  globules  disappear,  so  as  in 
some  instances  not  to  be  visible  even  through  a  good  lens ;  and  the  mercury  is  said 
to  be  extinguished.  It  was  formerly  thought  that  the  metal  was  oxidized  in  the  pro- 
cess. At  present,  the  change  is  generally  ascribed  to  the  mechanical  division  of 
the  metal,  which  in  this  state  is  supposed  to  be  capable  of  acting  on  the  system. 
There  is  good  reason,  however,  to  believe  that  in  this,  as  in  all  the  analogous  prepa^ 
rations  of  mercury,  in  which  the  metal  is  extinguished  by  trituration,  a  very  small 
portion  is  converted  into  mercurous  oxide,  while  by  far  the  greater  part  remains  in 
the  metallic  state. 

Robert  B.  Matter  suggests  an  improved  process  whereby  labor  and  Ume  are  saved ; 
it  is  as  follows ;  Mix  twelve  parts  of  finely  powdered  gum  arable  with  twelve  parts 
of  prepared  chalk,  triturate  it  with  suflicient  water  to  form  a  rather  thin  paste,  add 
thirty-eight  parts  of  mercury,  and  continue  the  trituration  until  the  globules  of 
mercury  have  disappeared.  Now  add  thirty-eight  parts  of  finely  powdered  prepared 
chalk  and  sufficient  water  to  form  a  thin  paste,  triturate,  and  when  all  the  globules 
of  mercury  have  disappeared,  place  the  mortar  in  a  hot  water*bath.  The  mixture 
distributed  around  the  sides  of  the  mortar  will  dry  rapidly,  when  it  can  be  easily 
scraped  out,  powdered  in  a  clean  mortar,  passed  through  bolting  cloth,  or  a  fine 
sieve,  and  finally  rubbed  lightly  in  a  clean  dry  mortar ;  8  ounces  may  be  made  by 
this  process  in  an  hour.  {A,  J,  P.,  1886,  p.  119.) 

Mercury  with  chalk  is  a  smooth  grayish  powder,  insoluble  in  water.  Globules  of 
mercury  can  generally  be  seen  in  it  with  the  aid  of  a  microscope ;  as  the  metal  can 
scarcely  be  completely  extinguished  with  chalk  alone  by  any  length  of  trituration. 
Mr.  Jacob  Bell  found  that,  by  powerfully  pressing  it,  a  considerable  quantity  of  metal 
was  separated  in  the  form  of  globules.  Mr.  Phillips  states  that  the  extinguishment 
of  the  mercury  is  greatly  accelerated  by  the  addition  of  a  little  water.  Dr.  Stewart, 
of  Baltimore,  proposed  the  following  process,  by  which  he  stated  that  the  preparation 
might  be  completed  in  a  short  time,  so  that  no  globules  should  be  visible  with  a 
powerful  lens.  Three  ounces  of  mercury  and  six  ounces  of  resin  are  to  be  rubbed 
together  for  three  hours ;  five  ounces  of  chalk  are  to  be  added,  and  the  trituration 
continued  for  an  hour ;  the  mixture  is  then  to  be  heated  with  alcohol  so  as  to  dissolve 
the  resin ;  and  the  remaining  powder  is  to  be  dried  on  bibulous  paper,  and  well 
rubbed  in  a  mortar,  (ii.  J,  P.,  xv.  162.)  But  Professor  Procter  showed  that  the 
preparation  thus  made  contains  mercuric  oxide,  and  is,  therefore,  injuriously  harsh 
in  its  operation.  (Ibid,,  xxiL  113.)  It  is  said  that  tho  precipitated  black  oxide  is 
sometimes  added  with  a  view  to  save  time  in  the  trituration  ;  but  this  must  be  con- 
sidered as  an  adulteration,  until  it  can  be  shown  that  the  same  oxide  exists,  in  the 
same  proportion,  in  the  preparation  made  according  to  the  officinal  directions.  Dr. 
Ed.  Jenner  Coxe,  of  New  Orleans,  found  that  the  extinguishment  of  the  mercury 
may  be  effected  much  more  speedily  than  in  the  ordinary  manner,  by  putting  the 
ingredients  into  a  quart  bottle,  to  be  well  corked,  and  kept  iix  constant  agitation  till 
the  object  is  attained.  A  portion  of  the  chalk  may  be  thus  shaken  with  the  metal 
until  no  globules  can  be  seen,  and  the  process  completed  by  trituration  with  the  re* 
mainder  of  the  chalk  in  a  mortar.  This  mode  of  proceeding  was  suggested  to  Dr. 
€oxe  by  Mr.  W.  Hewson,  of  Augusta,  Ga.  (Jhid.^  xxii.  317.)  Dr.  Squibb,  hav- 
ing  ascertained  that  the  preparation  cannot  be  satisfactorily  made  in  this  way  on  a 
large  scale  {Proc.  A.  P,  A.,  1858,  p.  424),  has  invented  a  machine  for  accomplish- 
ing the  same  object,  by  which  the  requisite  motion  is  imparted  to  the  materials  con- 
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tained  in  two  large  bottles,  and  which  ia  said  to  answer  the  purpose  well.  Bj  means 
of  this  apparatus,  Dr.  Squibb  prepares  mercury  with  chalk  on  a  large  scale,  mixing 
the  materials  in  the  officinal  proportions,  but  aiding  the  eztingnishmeot  of  the  metal 
-by  adding  about  one-seventh  of  its  weight  of  honey,  and  adding  this  to  the  chalk 
made  into  a  paste  with  water  and  afterwards  drying.  (/6u^.,  1859,  p.  359.)  It  has 
been  shown  that  the  pr^aration  thus  made  resists  oxidation  most  effectually ;  owing 
probably  to  the  presence  of  saccharine  matter.  (J.  P.  Remington,  A,  J.  jP.,  Jan. 
1869.)  W.  E.  Bibby  (^.  J.  P.,  1876,  p.  269)  recommends  the  rubbing  of  3 
troyounoes  of  mercury,  4  troyounces  of  prepared  chalk,  and  1  troyonnce  of  sugar 
of  milk  together  in  a  mortar  into  an  impalpable  powder  and  passing  through  a  fine 
sieye.  Ab  found  in  commerce,  mercury  with  chalk,  instead  of  being  the  mild  pr^Mi- 
ration  intended,  sometimes  acta  very  harshly,  causing  yomiting,  gastric  pains,  etc. 
This  has  been  ascribed  to  the  presence  of  antimony  or  arsenic,  which,  however, 
must  be  rare ;  and  the  ordinary  cause  of  the  harshness  is  no  doubt  mercuric  oxide, 
produced  in  minute  proportion  either  during  the  trituration,  or  by  the  spontaneous 
change  which  occurs  with  time ;  merciirous  oxide  becoming  mercuric  oixide  by  the 
influence  of  light.  The  only  sure  method  to  guard  against  such  results  is  to  test 
the  preparation  carefully  before  dispensing  it  (See  A,  J.  P.,  1878,  p.  325.)  If 
the  mercury  contained  in  it  be  volatilized  by  heat,  and  the  remaining  chalk  be  dis- 
solved by  dilute  acetic  acid,  the  solution  should  not  be  colored  by  sulphuretted  hydro- 
gen. The  presence  of  any  probable  metallic  impurity  may  be  detected  in  this  way. 
To  detect  mercuric  oxide,  a  portion  of  the  powder  may  be  treated  with  diluted  hydro- 
chloric acid  with  a  moderate  heat,  and  the  solution  tested  by  stannous  chloride, 
which,  if  there  be  any  mercuric  oxide  present,  will  cause  a  precipitation  of  metallie 
tnercury  as  a  black  powder. 

Hedical  Properties  and  Vses.  Mercury  with  chalk  is  a  very  mild  mercurial, 
similar  in  its  properties  to  the  blue  mass,  but  much  weaker.  It  is  sometimes  used 
as  an  alterative,  particularly  in  the  complaints  of  children  attended  with  deficient 
biliary  secretion,  indicated  by  white  or  day-colored  stools.  The  chalk  is  antadd, 
and,  though  in  small  quantity,  may  sometimes  be  a  useful  accompaniment  of  the 
mercury  in  diarrhoea.  Eight  grains  of  the  U.  S.  preparation  contain  about  three 
grains  of  mercury.  The  dose  is  from  five  grains  to  half  a  drachm  (0-33-1  95  Gm.) 
twice  a  day.  Two  or  three  grains  (0*13-0-20  Gm.)  is  the  dose  for  a  child.  It 
should  not  be  given  in  pill  with  substances  which  become  hard  on  keeping ;  as  the 
contraction  of  the  mass  presses  together  the  partides  of  mercury,  which,  in  time, 
appear  in  globules  in  the  interior  of  the  pill. 

HYDRASTIS.  U.  8.    Hydrastis.    [GoWm  Seal'] 

(HY-DKXS'TJS.) 

''  The  rhizome  and  rootlets  of  Hydrastis  Canadensis.  Linn^.  {NcU,  Ord.  Ba- 
nunculacese.)"  U,  S, 

Rhisoma  Hydrastis ;  Golden  Seal,  Yellow  Root,  Yellow  Puocoon,  Orange  Root,  Indian  Dye,  Indiaa 
Tnnnerio ;  Raeine  d'Hydrastis  de  Canada,  /V.y  Canadische  Gelbwurael,  0, 

Oen,  Ch,  Calyx  of  three  petalloid  sepals,  falling  when  the  flower  opens,  (haria 
in  a  roundish  ovoid  head.  Stigmas  subsessile,  dilated,  flat,  rounded  at  the  apex. 
Carpels  fleshy,  one  or  two-seeded,  cohering  in  a  compound  berry. 

Hydrtuiis  Canadenms,  Gray,  Mamual  of  Bat.  p.  14 ;  figun^l  in  Griffith's  Med. 
BoL  p.  82. — YeUavy^rooty  Orange-root^  Yellow  Puoeoon,  This  is  a  small,  herbaoeoiis, 
perennial  plant,  with  a  thick,  fleshy,  yellow  rhizome,  from  which  numerous  long  rsd- 
ical  fibres  proceed,  and  an  erect,  simple,  pubescent  stem,  from  aix  inches  to  a  foot  in 
height.  There  are  usually  but  two  leaves,  which  are  unequal,  one  sessile  at  the  lop 
of  the  stem,  the  other  attached  to  it  a  short  distance  below  by  a  thick  itmndiah  foot- 
stalk, causing  the  stem  to  appear  as  if  bifurcate  near  the  summit.  The  leaves  are 
pubescent,  roundish-cordate,  with  ^m  three  to  seven,  but  generally  five  lobes,  which 
are  pointed  and  unequally  serrate.  A  solitary  flower  stands  upen  a  peduncle  rising 
from  the  basis  of  the  upper  leaf.  It  is  whitish,  rose-colored,  or  purplish,  vndnnt 
corolla,  but  with  a  colored  calyx,  the  sepals  of  whieh  closely  resemble  petals,  and 
are  very  caducous,  falling  very  soon  after  the  flower  hss  expanded.     The  (Vntt  is  a 
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globose,  compound,  red  or  purple  berry,  balf  an  inch  or  more  in  diameter,  composed 
of  many  minute  granules,  each  containing  one,  or  more  rarely  two  seeds.  The  plant 
grows  in  moist,  rich  woodlands,  in  most  parts  of  the  United  States,  but  abundantly 
in  the  North  and  West.  The  fhiit  bears  a  dose  resemblance  to  the  raspberry,  but  is 
not  edible.  The  root  is^he  part  used.  The  Indians  employed  it  for  staining  and 
dyeing  yellow,  and  it  is  said  to  impart  a  rich  and  permanent  yellow,  and  with  indigo 
•  fine  green  to  wool,  silk,  and  cotton. 

Properties.  The  fresh  root  is  juicy  and  loses  much  of  its  weight  in  drying. 
The  dried  caudex  is  officinally  described  as  *^  about  an  inch  and  a  half  (4  cm.)  long 
and  a  quarter  of  an  inch  (6  mm.)  thick ;  oblique,  with  short  branches,  somewhat 
annulate  and  londtudinally  wrinkled;  externally  yellowish  gray;  fracture  short, 
waxy,  bright  reddish  yellow,  with  a  thickish  bark,  about  ten  narrow  wood-wedges, 
broad  medullary  rays,  and  laige  pith.  Rootlets  thin,  brittle,  with  a  thick,  yellow 
bark  and  subquadrangular,  woody  centre.'*  U,  S.  Many  of  the  detached  rootlets  are 
mixed  with  the  rhisomes  in  mass.  The  color  of  the  rhiiome,  though  yellow  in  the 
recent  root,  becomes  of  a  dark  yellowish  brown  by  age ;  that  of  the  rootlets  and  the 
interior  of  the  root  is  yellow,  and  of  the  powder  still  more  so.  The  odor  is  strong, 
sweetish,  and  somewhat  narcotic,  the  taste  bitter  and  peculiar.  The  medicine  imparts 
its  virtues  and  coloring  matters  to  water  and  alcohol.  Examined  by  Mr.  Alfred  A. 
B.  Durand,  of  Philadelphia,  it  was  found  to  contain  albumen,  starch,  fatty  matter, 
tesin,  yellow  coloring  matter,  sugar,  lignin,  and  various  salts.  He  also  discovered  a 
peculiar  nitrogenous,  crystallisable  substance,  for  which  he  proposed  the  provisional 
name  of  hydrcuim,  until  it  should  be  determined  whether  it  was,  as  he  suspected,  an 
alkaloid.  (A,  J.  P.,  1851,  p.  112.)  Since  that  time  it  has  been  ascertained  that  the 
claims  of  thb  principle  to  be  oonsioered  as  an  alkaloid  were  just,  and  it  has  definitely 
taken  the  name  of  hydrcuHne,  of  which  hydrastin  and  hydrtutta  are  merely  syno^ 
nymes.  It  has  also  been  determined  that  the  root  contains  another  alkaloid,  to  which 
it  owes  its  yellow  color,  and  which  is  probably  identical  with  the  yellow  coloring  mat- 
ter of  Mr.  Durand.  Mr.  F.  Mahla  first  ascertained  that  this  new  alkaloid  of 
hydrastis  is  berherine*  (^Am,  Joum.  of  Sci.  and  Arts,  Jan.  1862,  p.  43).     It  exists 

*  Berherine,    This  alkaloid  appears  to  hare  been  first  disooyered,  in  1826,  in  a  species  of  Xaa- 
thoxjrlum.  by  GhevalHer  and  Pelletan,  who,  from  its  color  and  taste,  named  it  x€inthf>picrite.    Bneh- 
ner  and  Herberger,  in  1835,  found  it  in  Berbwrit  vulgarian  and  named  it  berberine;  bat  none  of 
these  ohemistfl  were  aware <^  its  alkaline  properties.     Indeed,  the  substance  obtained  by  them,  at 
least  the  berlierine  of  Bachner,  must  hare  t>een  a  natire  salt  of  the  proper  allcaloid,  which  was  not, 
therefore,  procured  in  a  pare  state.    Sabseqnently  Fieitmann  demonstrated  its  basic  character,  and 

Snblished  an  account  of  sereral  of  its  salts.  It  is  not  nonfined  to  the  barberry,  but  has  been  found, 
y  various  chemists,  in  several  other  plants,  particularly  those  combining  bitterness  and  a  yellow 
color,  as  in  rarioos  products  of  Coceultu  palmatu^,  Bydraatu  OancuUiMUf  Xanthorriza  apii/oliaf 
09ptU  TeetOy  XatHhoxylum  Olava  HereulU,  OoteinxMM  fenettratunif  and  others  belonging  to  the 
natural  familice  of  BerberaoesB,  MenispermacesB,  and  Ranunoulacea.  Indeed,  few  if  any  of  the 
known  alkaloids  are  so  widely  diffused  as  this  appears  to  be  in  the  vegetable  kingdom.  A  list  of 
all  the  plants  from  which  it  has  been  obtained  is  contained  in  A,  J,  P.  (Sept.  1863,  p.  456). 

Berberine  may  be  obtained  most  readily  from  its  sulphate.  Prof.  Procter  has  giren  the  follow- 
ing process  for  preparing  it,  based  upon  a  suggestion  of  Mr.  Merrill,  of  Cincinnati.  The  coarsely 
powdered  root  is  to  be  eihausted  by  repeated  decoction  with  boiling  water,  and  the  mixed  liquids, 
after  filtration,  are  to  be  evaporated  to  a  soft  extract.  This  is  to  be  digested  several  times  with 
stronger  alcohol,  in  the  proportmn  of  a  pint  to  half  a  pound  of  the  root,  until  exhausted,  one-fourth 
of  its  bulk  of  water  is  to  be  added  to  the  tincture,  and  five-sixths  of  the  alcohol  to  be  distilled  off. 
To  the  residue,  while  still  hot,  sulphuric  acid  is  to  be  added  in  excess,  and  the  liquid  allowed  to 
oool.  The  sulphate  of  berberine  is  deposited  in  crystals,  and,  having  been  purified  by  reorystallisa- 
tlon,  is  to  be  deeompoeed  by  the  addition,  in  excess,  to  its  solution  fn  boiling  water,  of  freshly  pre- 
cipitated protoxide  of  lead,  the  solution  being  kept  hot  until  the  decomposition  is  completed.  This 
Buty  be  known  by  the  absence  of  a  precipitate  wnen  acetate  of  lead  is  added  to  a  drop  of  the  clear 
liquid.  The  liquid  is  then  to  be  filtered,  and  set  aside  to  crystallise.  Thus  obtained,  berberine  is 
in  the  form  of  a  yellow  powder,  which,  under  the  microscope,  appears  to  consist  of  groups  of  minute, 
aeieolar  crystals.  It  has  a  bitter  taste,  is  soluble  in  about  100  parts  of  cold  water,  still  less  sokible 
in  eold  alcohol,  freely  soluble  in  both  these  liquids  when  hot,  and  insoluble  in  ether.  It  forms  salts 
of  difficult  solubility  with  hydrochloric  and  sulphuric  acids,  and  is  distinguished  by  being  copiously 
precipitated  by  the  former  acid  from  its  cold  watery  solution  in  the  form  of  crystals  of  the  liydro- 
ohlorate.  It  is  Areely  dissolved  by  acetic  acid,  whioli  forms  with  it  a  readily  soluble  salt.  {A.J.  P., 
Jan.  1864,  p.  10.)  Its  formula  is,  according  to  Fieitmann,  C4SH40N2O11,  but,  on  the  more  recent 
authority  of  Perrins,  CtoHnNOi.  {P.  J.  Tr.,  April,  1863,  p.  464.)  Ulasiweti  (Ann.  Ch.  Pkarm., 
115,  p.  45)  also  confirms  this  formula,  which  may  therefore  be  assumed  as  correct.  The  hjfdro- 
M&rmte  of  berberintj  which  Is  the  salt  that  has  attracted  most  notice,  may  be  readily  obtained  by 
nsing  hydrochloric  instead  of  sulphuric  add  in  the  above  prooess,  and  purifying  the  precipitate  bj 


800  EydrasUs.  part  i. 

ID  large  proportion  Id  hydrastis,  ooDStitutiDg,  aooording  to  Perrins,  nearly  4  per  cent. 
There  can  he  no  doubt  that  this  medicine  owes  much  of  its  virtues  to  berberine.  For 
a  valuable  paper  by  Pro£  J.  U.  Lloyd  on  the  preparation  of  Salts  of  Berberine,  see 
A,  J.  P.,  1879,  p.  11.  A  substance,  obtained  by  the  precipitation  of  an  infuaion 
of  the  root  by  hydroohloric  acid,  has  been  for  some  tim|  known  and  used  bj  the 
"  Eclectics,"  under  the  name  of  hydrastin ;  it  consists  of  variable  proportions  of 
hydr<astine,  berberine,  and  resin  {A,  J.  P.,  1876,  p.  386),  and  the  reader  must 
be  cautious  not  to  confound  this  substance  with  the  alkaloid  to  which  the  name 
properly  belongs.  i 

Hydrastine^  which  is  the  characteristic  alkaloid,  may  be  obtainad  by  ezbansUng 
the  powdered  root  as  far  as  possible  with  water  by  percolation,  adding  hydrochiorio 
acid  to  the  infusion  so  as  to  precipitate  the  berberine  in  the  form  of  hydrochlorate, 
and  treating  the  mother-liquor  with  solution  of  ammonia  in  slight  excess.  The 
hydrastine  is  precipitated,  in  an  impure  state,  and  may  be  purified  by  repeated  solu- 
tion in  boiling  alcohol,  which  deposits  it  in  orystab  on  cooling.  A  little  animal 
charcoal  may  be  used  towards  the  dose  of  the  process,  in  order  to  completely  de- 
prive the  crystals  of  color.  To  Mr.  Mahla,  of  Chicago,  and  Mr.  Perrina,  of  Lon> 
don,  is  due  the  credit  of  having  fully  investigated  the  properties  of  this  alkaloid.* 
Hydrastine  crystallizes  in  brilliant,  four-sided  prisms,  which  are  white  or  colorless 
when  pure,  inodorous,  and  almost  tasteless  in  consequence  of  their  insolubility  in 
the  saliva,  but  become  bitter  and  somewhat  acrid  in  saline  combination.  It  melts 
at  135^  C.  (275^  F.),  is  decomposed  at  a  higher  temperature,  and  is  inflammable. 
It  is  nearly  insoluble  in  water,  but  is  readily  dissolved  by  alcohol,  ether,  chloroform, 
and  benzol.  It  has  an  alkaline  reaction,  and  with  the  acids  forms  salts,  most  of 
which  are  readily  soluble  in  water,  and,  according  to  Mr.  Merrill,  of  Cindnnati, 
either  uncrystallizable,  or  crystallizable  with  difficulty.  The  alkalies  and  tannic  add 
precipitate  it  from  its  saline  solutions.  With  sulphuric  add  and  bichromate  of 
potaj»ium  or  red  oxide  of  lead,  it  assumes  a  red  color ;  b«t  it  differs  from  strychnine 
in  exhibiting  no  tint  of  blue  or  violet.  Its  composition  is  G„H„NO^  {Mahld).  Mr. 
Perrins  obtained  1*5  per  cent,  of  it  from  the  root,  and,  having  given  five  grains  of 
it  to  a  rabbit,  without  any  other  effect  than  a  slight  uneasiness  which  soon  ceased, 
concluded  justly  that  it  was  not  poisonous. 

It  is  highly  probable,  from  the  odor  of  hydrastis,  that,  besides  the  two  alkaloids 
here  mentioned,  it  contains  also  an  active  volatile  prindple ;  but  this  has  not  yet  been 
isolated.  Mr.  A.  K.  Hale,  of  Ann  Arbor,  Michigan,  has  ascertained  that  there  is 
another  alkaloid  in  hydrastis,  somewhat  resembling  berberine,  but  quite  distinct 
To  the  neutral  mother-liquor  of  hydrastine,  he  added  water  of  ammonia  in  great 
excess,  say  10  per  cent.,  which  caused  a  yellow  precipitate,  darker  than  berberine, 
and  more  soluble  in  water  than  this  latter.  Its  alcoholic  solution  shows  a  neutral 
reaction ;  it  dissolves  in  cold  nitric  acid  less  readily  than  berberine ;  the  solution 
becomes  red  on  heating.  It  dissolves  in  hot  sulphuric  add  with  reddish  brown 
color ;  is  more  easily  soluble  in  cold  potash  solution  than  berberine,  and  gives  with 
double  potassium  quicksilver  iodide  a  slighter  yellow  precipitate.  Mr.  Hale  did 
not  name  it,  or  determine  its  ultimate  composition.  {A,  J.  P.,  1873,  p.  248.)  Mr. 
Hale's  results  have  since  been  confirmed  by  J.  C.  Burt  {A.  J,  P.,  1875,  p.  481), 

solution  in  hot  alcohol,  and  suhsequent  refrigeration.  It  is  in  fine  aoienlar  erysUls,  of  a  brirbt 
yellow  color,  and  intensely  bitter  taste,  very  slighUy  soluble  in  cold  water,  to  which,  bowervr,  it 
imparts  a  deep  yellow  color,  slightly  soluble  also  in  cold  alcohol,  bat  dissolved  in  laive  proportioD 


1879,  p.  109)  analysed  Phosphate  of  Btrherint,  and  believes  the  formula  to  be  C»HiTN04.2HaPoJ 
According  to  the  studies  of  Falck  and  Guensto,  berberine  causes  in  dogs  and  rabbits  reatlesa- 


have  taken  nearly  twenty  grains  without  causing  anything  more  serious  than  a  loose  stool.  It  has 
l>cen  employed  in  internal  medicine  as  a  simple  bitter,  in  doses  of  two  to  five  crains  (0*13  to  0'3S 
Qm.). 

•  For  a  paper  by  Mr.  Mahla,  see  Amtr.  J^mrtt,  of  Set,  and  Art9,  July,  1S63,  p.  67.  and  for 
another  by  Mr.  J.  Dyson  Perrins,  of  London,  P. /.  Jr.,  1862,  p.  we.  ^>    ^'^  r       , 
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wKo  states  diat  the  jield  of  the  third  alkaloid  is  less  than  that  of  hjdrastine  or  ber* 
berine,  and  by  H.  Lerchen  (A.  J,  i'.,  1878,  p.  470),  who  proposes  the  name  of 
xcmthopucciine  for  it. 

Prof.  F.  B.  Power  belieres  that  hydrastine  and  berberine  are  the  sole  alkaloids  in 
hydrastisy  and  that  the  flaorescenoe  of  solutions  is  due  to  hydrastine  alone.  (^Froc, 
A.  P.  A.,  1886,  p.  429.) 

Xedical  Propertios  and  Uses.  Very  divexsified  powers  have  been  claimed  for 
hydrastis.  Thns,  while  all  admit  its  tonic  properties,  it  is  considered  by  different 
practitioners  as  aperient,  alteratiye  in  its  iDflnence  on  the  mncons  membranes, 
cholagogue,  deobstrnent  in  reference  to  the  glands  generally,  diuretic,  antiseptic,  etc. 
It  has  been  employed  in  dyspepsia  and  other  affections  requiring  tonic  treatment, 
in  jaundice  and  other  functional  disorders  of  the  liver,  as  a  laxative  in  constipation 
and  piles,  and  as  an  alterative  in  various  diseases  of  the  mucous  membranes,  as  ca- 
tarrh, chronic  enteritis,  qystirrhoea,  leucorrhoea,  gonorrhooa,  etc.,  being  used  in  the  lat- 
ter complaints  both  internally  and  locally.  By  some  it  is  used  as  one  of  die  best  sub- 
stitutes for  quinine  in  intermittents. 

The  physiological  action  of  hydrastine  has  been  studied  by  Dr.  Boberts  Bartho- 
low  {lAoyd^i  Drugt  and  Medicines  of  North  America)^  Ut.  Mays  (ITierapeutie 
GazetU,  1886),  Dr.  Fellner  {Cmtralbl  Med,  HtMcn.,  Nov.  1884),  and  others.  It 
produces  in  both  cold-  and  warm-blooded  animals  violent  tetanic  convulsions,  rapidly 
ending  in  death  from  cramp  asphyxia.  These  convulsions  appear  to  be  spinal,  and 
are  accompanied  by  great  heightening  of  the  reflex  activity.  According  to  the  ex- 
periments of  Bartholow  and  Mays,  the  drug  exhausts  the  excitability  of  the  motor 
nerves,  but  this  action  seems  to  be  very  feeble.  The  experiments  of  Dr.  Mays  show 
that  when  the  alkaloid  is  applied  localnr  to  a  sensory  nerve  it  lessens  very  distinctly 
its  irritability.  When  given  internally,  it  is  asserted  by  Dr.  Mays  to  cause  an 
ansesthesia  which  is  principally  centric.  According  to  the  experiments  of  Fellner, 
small  doses  of  the  alkaloid  produce  rise  of  the  arterial  pressure,  preceded  by  a  slight 
£d],  whilst  large  doses  produce  depression  of  the  arterial  pressure.  After  the  divis- 
ion of  the  spinal  cord  the  drug  was  powerless  to  cause  rise  of  the  arterial  pressure, 
and  it  would  appear,  therefore,  that  it  acts  chieflv  upon  the  vaso-motor  centre.  The 
fall  of  the  arterial  pressure  appears  to  be  in  part  due  to  a  direct  action  upon  the  heart, 
as  Dr.  Bartholow  has  shown  that  the  alkaloid,  when  placed  upon  the  exposed  heart 
of  the  frog,  induces  diastolic  arrest  with  loss  of  electric  excitability.  Slavatinski 
(Jjoihdon  Lancet^  May,  1886)  states  that,  finally,  in  poisoning  with  the  drug  the 
yaso-motor  centre  is  paralysed.  Both  Fellner  and  Slavatinski  affirm  that  hydrastine 
baa  a  distinct  ecbolic  action,  producing  uterine  contractions  in  the  non-pregnant 
ntems,  and  abortion  in  pr^nant  rabbits.  Dr.  Slavatinski  reports  a  case  of  prema- 
tnre  labor  caused  by  hypodermic  injections  of  two  to  three  grammes. 

Under  the  name  hydraztin  there  is  sold  commercially  a  substance  consisting  of 
berberine,  hydrastine,  and  probably  some  resin.  Employing  this.  Professor  Ruther- 
fbrd  (^BriL  Med.  «7avm.,  1879,  vols.  L  and  ii.)  found  in  his  experiments  upon  the 
lower  animals  marked  increase  in  the  biliary  excretion.  When  locally  applied  the 
preparations  of  hydrastis  have  a  very  remarkable  effect  upon  mucous  membrane. 
They  have  been  used  with  asserted  excellent  results  in  chronic  gastro-intestinal 
catarrhs,  and  especially  in  those  due  to  alcohol.  In  the  second  stages  of  gonorrhoea, 
after  the  acute  inflammation  has  been  subdued,  hydrastin,  or  the  fluid  extract  sus- 
pended in  mucilage,  is  of  very  great  service.  Five  grains  of  the  commercial  im- 
pure hydrastin,  or  ten  to  twenty  minims  of  the  fluid  extract,  may  be  used  to  the 
ounce  of  injection.  It  is  probable  that  in  otorrhoea,  nasal,  vaginal,  and  other 
mucous  catarrhs,  equally  good  results  might  be  obtained.  Hydrastin  has  also 
been  employed  as  an  antiperiodic,  and  probably  has  the  action  of  a  simple  bitter 
upon  the  stomaoh« 

The  proper  internal  dose  of  pure  hydrastin  cannot  be  considered  as  settled ;  the 

eommercial  drug  is  usually  impure,  and  may  oflen  be  administered  in  doses  of  flve  to 

ten  grains  (0*33  Om.  to  0*66  Gm.).    The  dose  of  the  pure  alkaloid  is  given  by  Dr. 

MajB  afl  ono-^rth  of  a  grain  (0*016  6m.).    The  fluid  extract  of  hydrastis  is  an 
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exoelleiit  preparation.*    In  regard  to  other  forma  of  preparation,  die  root  may  be 
treated  like  Colombo  or  gentian. 

Off,  Prep,  Extractum  Hydrastis  Floidom ;  Tinotiira  Hydrastis. 

HYOSCYAMIN^  SULPHAS.  U.  8.    Sulphate  of  Hyoseyamme. 

{BfjQa-Cf'A'Vl'JXM  St^'PHlS.) 
(CiT  Ha  lfOt)i.  Hs  BO4  $  676.  Cm  Ha  NOf.  HO,  80t;  888. 

"  The  neutral  salphate  of  an  alkaloid  prepared  from  Hyoscyamos.*'  U.  S. 

Bulftite  d'HyoMjamioe,  Fr,;  Hyosoyaminnm  Salfarieum,  Sohw^elnarvs  HyofloyAiDin,  G, 

Althongh  Brandes  announced  the  existence  of  an  alkaloid  in  the  seeds  of  Hyos- 
qyarnns  niger,  the  process  which  he  used  to  obtain  it  was  not  successful  in  other 
hands.  The  credit  of  first  isolating  the  alkaloid  kyo$cyamine  or  hyotcyanda  from 
the  plant  must  be  given  to  Getger  and  Hesse,  who  obtained  it  as  long  ago  as  1833. 
Hbhn  and  Beichardt's  process,  in  which  the  seed  is  used  as  the  source,  is  as  follows. 
They  treat  hyosqyamus  seed,  first  with  ether  to  separate  fktty  matter,  then  with 
alcohol  acidulated  with  a  few  drops  of  sulphuric  acid,  and  afterwards  disti]  the  al- 
coholic solution.  The  watery  residue  is  to  be  neutralised  by  soda,  and  the  liquid 
precipitated  by  a  solution  of  tannin.  The  precipitate  having  been  placed  on  a  por- 
celain plate  to  dry,  is  mixed  while  yet  moist  with  an  excess  of  lime,  and  then  ex- 
hausted by  strong  alcohol.  The  alcoholic  solution  is  treated  with  snlphuiic  add, 
then  with  soda,  and  finally  with  ether,  which  dissolves  the  liberated  hyoscjamine. 
By  distilling  off  the  ether  a  colorless  oleaginous  liquid  is  left,  which  at  lengtii 
ooncretes.  (Joum,  de  Pharm.y  Mai,  1872,  p.  385.) 

These  investigators  gave  to  hyoscyamine  the  formula  Ci^H^NOg,  but  Ladenboig 
has  shown  by  a  study  of  its  decomposition  products  that  it  is  isomeric  with  ateopine, 
C|f HqNO,.  Ladenburg  has  made  within  the  last  few  years  what  is  the  most  com- 
plete study  of  atropine  and  hyoscyamine  that  we  have,  and  has  established  their 
relations  to  each  other  in  a  clearer  light  According  to  him  (^Ber.  der  Chem.Gti^ 
xiiL,  pp.  251, 909,  and  1549),  HyoicyamiUB  contains  two  alkaloids,  a  crystalline  one, 
to  which  the  name  of  hfotcyixmine  is  given,  and  which  is  the  one  hitherto  studied 
under  that  name,  and  an  amorphous  one,  which  remains  in  the  mother-liquor  after 
the  removal  of  the  orystallisable  alkaloid,  and  comes  into  commerce  as  a  brown 
thickish  syrup.  It  can  be  extracted  by  the  formation  of  the  gold  salt,  whidi  is  less 
soluble  than  hyoscyamine  gold  chloride.  This  alkaloid,  for  wiiich  he  proposes  the 
name  hyoBcine,  and  which  has  the  same  formula  (C^H^NO,)  as  hyosqfommej  yidds 
different  decomposition  products  upon  decomposition  by  baryta  water.  Hyoseya- 
mine  treated  with  boiling  baryta  water  assimilates  a  molecule  of  water  and  sputa 
up  into  what  were  called  hyoMcimc  acid,  G^H^O,,  and  hyotcme,  GgH^NOybut.whidi 
Ladenburg  shows  to  be  siooply  identical  with  the  decomposition  products  of  atropbe, 
tropic  add  and  tropme.  Hyoscine,  on  the  other  hand,  yields  tropic  acid^  G^H^O^ 
tLua  pseudoiropinej  GJH^NO.  Inasmuch  as  Ladenburg  {Bar.  der  Chcm,  Ga.,  xiL, 
p.  941)  has  succeeded  in  effecting  the  synthesis  of  atropine  by  the  combination  of 
tropic  acid  and  tropine  (the  two  decomposition  products  which  are  common  to  the 
two  alkaloids  atropine  and  Ayoscyamute),  we  must  look  for  the  differences  between 
these  two,  to  physical  and  molecular  sources  rather  than  chemical 

Hyotcyamine  crystalliies  in  colorless,  transparent,  silky  needles,  ftning  at  108-5^  C, 
is  inodorous,  of  an  acrid,  disagreeable  taste,  slightly  soluble  in  water,  veiy  soluble  in 
alcohol  and  ether,  and  volatilisable  with  little  change  if  careftilly  distilled.  It  is 
quickly  altered  by  contact  with  water  and  an  alkali,  and  when  heated  with  potaasa  or 
soda  is  completely  decomposed,  with  the  disengagement  of  ammonia.    It  neutraliaeB 

*  Liquor  ffydrcutinm.  Under  the  namee  of  Liquid  ffudrani*,  Fluid  BydroHi*,  OolcrUm  iff- 
dra9ti4,  ete.,  prepantioni  of  the  alkaloids  of  hjdrastis  MaTe  been  largalj  need.  la  aoiaa  eaMi 
theee  ■olations  have  been  made  direotl/  from  the  dmg  bj  depriTing  a  Said  eztraet  of  eoloriag 
matter,  in  others  the  alkaloid  has  been  dissolved  in  a  suitable  liquid.  Oust.  Steinmann  (X.  J,  /% 
1887,  p.  2ttS)  examined  several  samples  and  found  hydrastine  in  eaob,  oombined  with  aitber  sal- 
phnrio  or  hydrochloric  acid,  besides  aluminium,  potassium,  bone  asld^  ete.,  in  small  proportksi 
by  dissolving  20  grains  of  hydrastine  sulphate  or  chloride  in  a  pint  of  a  solution  of  g&oarin  and 
water  (sp.  gr.  1'16),  a  liquid  Is  produced  from  which  the  asserted  good  nsnlts  can  be  obtained. 
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the  aoidn,  fotming  crystallinble  salts,*  sod  is  pieoipitsted  by  iofttsioo  of  galls.  The 
alkaloid  and  its  mlts  are  Y&tj  poisonous ;  and  the  smallest  quantity,  iatrodnced  into 
thej^e,  prodaoes  dilatation  of  the  pnpil,  whieh  continaes  long. 

^a9cme  has  been  known  in  oommeroe  as  amarphoui  hyotcyamme.  The  best 
salts,  aooording  to  Prof.  Bdlefsen,  to  prepare  and  dispense  are  the  hydrobromate 
and  hydriodate, 

Hydriodate  of  hyoscine  crystallises  from  water,  in  which  it  is  only  moderately 
BolaUe,  in  small,  hemihedrai  prisms,  which  mostly  have  a  slight  yellowish  color. 
Dried  at  100''  0.  (212<>  F.),  the  salt  had  the  composition:  C„H„NO,.HI.}H,0. 

Hydrobromate  of  hyoscine  is  very  easily  soluble  in  water.  It  forms  large  color- 
less, transparent,  and  sharply  defined  crystals,  sometimes  of  1  to  2  cm.  in  length. 
They  are  rhombic,  sphenoid,  hemihedrai  prisms,  which,  when  exposed  in  the  desic- 
cator oyer  snlphuric  acid,  lose  three  molecules  (12*27  per  cent.)  of  water.  After- 
wards dried  at  100^  0.  (212^  F.)  in  vacuo,  they  yield  nothing  more.  The  com- 
position is  C|.H„NO,.HBr.iH,0,  when  dry ;  when  ciystalliied,  the  water  amounts 
to  3}H,0.  (Ar.  der  Chem,  Ges.,  1881,  p.  1870;  N.  R.,  1882,  p.  61.) 

The  doable  gold  chloride,  C„HgNO,HGl  -{-  AuCl,,  is  less  soluble  than  the  oorre* 
spending  gold  salt  of  hyoscyamine,  and  so  serves  to  separate  them  when  together. 

Propertiei.  The  Pharmacopoeia  describes  the  sulphate  of  hyoscyamine  as  *'  small 
golden  yellow,  or  yellowish  white  scales  or  crystals,  or  a  ydlowish  white,  amorphous 
powder,  deliquescent  on  exposure  to  air,  odorlcBS,  having  a  bitter  and  acrid  taste, 
and  a  neutral  reaction.  Very  soluble  in  water  and  in  alcohol.  When  heated  on 
platinum  foil,  the  salt  chars  and  is  finally  completely  dissipated.  An  aqueous  solu- 
tion of  the  salt  is  not  precipitated  by  test-solution  of  pktinic  chloride.  With 
chloride  of  gold  it  yields  a  precipitate,  which,  when  rceTystallised  from  boiling 
water  acidulated  with  hydrochloric  acid,  is  deposited,  on  coeKng  (without  rendering 
the  liquid  turbid)  in  bnlliant,  lustrous,  golden  yellow  scales  (difference  irom  atro- 
pine). The  aqueons  solution  yields,  with  test-solution  of  chloride  of  barium,  a 
white  precipitate  insoluble  in  hydrochloric  acid."  IT.  S.  The  sulphate  of  hyoscya" 
mine  has  been  selected  as  the  most  suitable  salt  for  use^  on  account  of  its  being 
mote  soluble  than  the  alkaloid. 

Medical  Propertias.  Owing  to  the  facts  that  untit  very  recently  commercial  hy- 
oscyamine has  naually  been  contaminated  with  hyosciacv  and  that  few  careful  studies 
of  a  chemically  pure  hyoscyamine  have  been  made,  its  exact  influence  upon  the  human 
system  is  not  positively  determined.  The  studies  of  Dr.  J.  O.  Shaw  appear,  however, 
to  prove  that  hyoscyamine  acts  upon  the  nervous  system  and  the  circulation,  including 
the  heart  and  the  vaso-motor  system,  precisely  as  does  atropine,  except  as  r^ards 
respiration,  which  appears  in  most  cases  to  have  been  slowed  rather  than  increased 
in  rapidity,  an  indication  that  hyoscyamine,  unlike  atropine,  is  not  a  respiratory  stimu- 
lant. Br.  Shaw  also  found  that  hyoscyamine  is  less  powerful  as  a  mydriatic  and 
more  powerful  as  a  soporific  than  is  atropine.  On  the  other  hand,  in  studies  upon 
normal  men.  Dr.  Richter  could  not  perceive  that  hyoscyamine  had  a  tendency  to 
produce  sleep.  Prof.  Sydney  Ringer,  in  a  careful  comparative  study  of  hyoscya- 
mine and  atropine  in  acute  mania,  was  unable  to  detect  any  important  differences  in 
the  action  of  the  two  substances.  The  dose  of  commercial  hyoscyamine  varies  greatly 
according  to  its  purity,  but  one-fortieth  of  a  grain  of  the  pure  alkaloid  has  produced 
violent  poisoning,  with  symptoms  similar  to  those  caused  by  atropine. 

Htosoins.  Various  observers  have  noted  that  the  impure  amorphous  hyoscya- 
mine is  more  powerful  than  is  the  crystallized  alkaloid.  These  observations,  with 
the  chemical  fact  that  amorphous  hyoscyamine  is  chiefly  hyoscine,  in  1884  led  Dr. 
H.  G.  Wood  to  make  a  careful  physiological  study  of  that  alkaloid  upon  the  lower 
animals  and  to  apply  it  to  clinical  medicine.  It  was  found  that  the  pure  hyoscine 
produced  in  the  frog,  motor  reflex  paralysis,  due  to  a  depression  of  the  spinal  cord ; 
and  that  in  mammaJs  it  caused  disturbance  of  respiration,  loss  of  muscular  power, 
pronounced  tendency  to  stupor,  and,  finally,  death  by  asphyxia.  It  exerted  very 
little  influence  upon  the  circulation  even  when  in  toxic  doses.     It  became  evident 

*  Ladeabnrg  states  tbaA  the  simple  salts  of  h  josojamine  do  not  erystalliie,  although  the  doable 
salts  do. 
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that  the  drag  was  a  depreasant  of  the  principal  cerebral  centrea,  of  the  respiratory 
oentrea,  and  also  of  the  lower  motor  centres  of  the  spioal  cord.  In  man,  the  inges- 
tion of  hjoBcine  in  decided  doses  is  followed  in  a  Texy  short  time  by  dryneas  of 
the  month,  flashings  of  the  face,  great  sleepiness,  associated  in  some  cases  with 
delirions  mutterings,  and  giddiness  akin  to  that  of  alcoholic  intoxication.  The  res- 
pirations are  usually  lessened  in  frequency,  and  the  pulse-rate  is  also  somewhat 
diminished.  Dilatation  of  the  pupils  is  usually,  but  net  invariably,  produced.  After 
toxic  doses  these  symptoms  are  intensified ;  whilst  the  frequent  loss  or  impairanent 
of  the  power  of  swallowing,  and  a  peculiar  hoarseness  of  the  Toice,  with,  in  some 
cases,  laryngeal  dyspncea,  indicate  that  the  muscles  of  the  larynx,  as  well  as  those 
of  the  pharnyx,  have  a  special  tendency  to  be  paralyied  by  the  alkaloid ;  the  le^ 
ration  becomes  not  only  slow  and  full,  but  sometimes  takes  on  a  distinctly  Cheyne- 
Stokes  character ;  the  skin  is  not  dry,  as  in  atropine-poisoning,  but  is  frequently  cov- 
ered with  sweat.  No  cases  of  fatal  poisoning  are  on  record.  One-fourth  of  m  grain 
of  very  impure  hyoscine  produced  in  the  case  of  Dr.  Hutchinson  profound  mnaenlar 
relaxation,  with  quiet  coma,  lasting  for  eleven  hours.  In  applying  hyosdoe  to  the 
treatment  of  disease.  Dr.  H.  G.  Wood  found  that  it  is  a  valuable  soporific,  especially 
useful  in  those  cases  in  which  the  wakefulness  is  complicated  with  or  due  to  cerebral 
excitement.  In  insomnia  produced  by  overwork,  when  the  brain  seems  to  lose  the 
capability  of  ceasing  its  action,  hyoscine  is  of  service ;  but  it  b  especially  vmluable  in 
active  delirious  conditions,  such  as  occur  in  acute  mania  or  in  exacerbatloDS  in  the 
course  of  ehronio  mania.  In  those  cases  in  which  morphine  increases  the  cerebri 
excitement  hyoscine  usually  acts  most  happily.  According  to  the  statements  of 
Drs.  Brace  and  Tirard,  it  is  an  entirely  safe  remedy  in  cases  of  severe  kidney  dis- 
ease when  morphine  is  contraindicated.  Dr.  H.  C.  Wood  has  found  that  it  is  an 
efficient  remedy  in  the  treatment  of  sexual  excitement,  such  as  nymphomania,  sper- 
matorrhoea, and  allied  affections,  and  that  it  will  almost  invariably  contrri  exeessive 
seminal  emissions.  Hyoscine  rarely,  if  ever,  produces  much  more  serious  after-eflects 
than  a  little  dryness  of  the  throat  and  headache,  and  does  not  disturb  the  aHment- 
ary  canal.  The  reports  of  later  clinicians  indicate  that  excessive  susoeptibiUty  to  its 
influence  is  a  not  infrequent  idioeyncra^,  and  it  is  even  affirmed  that  ^^^  of  a 
grain  has  caused  alarming  symptoms.  It  is  probable,  however,  that  much  larger 
doses  were  taken  in  these  cases  than  is  alleged.  On  account  of  its  tendency  to  produce 
pharyngeal  and  laryngeal  paralysis,  it  should  not  be  employed  in  such  diooaoeo  as 
scarlet  fever  or  diphtheria  when  there  is  a  tendency  to  throat  difficulties.  Being  prao- 
tically  tasteless,  hyoscine  is  readily  given  in  food  or  drink  without  the  knowledge  of 
the  patient  It  acts  well  when  taken  bv  the  mouth,  but  is  especially  efficient  and 
prompt  when  administered  hypodermically,  and  never  produces  local  irritation.  The 
eflects  of  a  hypodermic  dose  are  usually  manifested  inside  of  ten  minutes,  and  persist 
for  six  or  eight  hours.     The  dose  by  the  mouth  is  from  y|^  to  ^l^  of  a  grain ;  for 

of  tht 


hvpodermic  injections  y^  to  i^  of  a  grain.    On  aooountof  the  ^ ^ 

of  some  persons  to  it,  the  commencing  dose  by  the  mouth  should  not  be  oyer  -^C^ 
of  a  grain,  by  injection  y^  of  a  grain :  after  cautious  trial,  doses  larger  than  the 
maximum  just  given  may  be  employed. 

HYOSCYAMUS.  U.  8.,  Br.    Hyoscyamus.    [Henbane.'] 

(HY-QS-Cf'^-MtS.) 
Hyosoyami  Folia,  Br, 

*'  The  leaves  of  Hyoscyamus  niger,  Linn6  (Nat.  Ord.  Solanacese),  collected  from 
plants  of  the  second  year's  growth."  Ui  S.  *^  The  fresh  leaves  and  flowers,  with  the 
branches  to  which  they  are  attached,  of  Hyoscyamus  niger,  Linn. ;  also  the  leaves 
separated  from  the  branches  and  flowerine  tops,  carefully  dried ;  collected  from  bi- 
ennial plants,  growing  wild  or  cultivated  in  Britain,  when  about  two-thirds  of  the 
flowers  are  expanded.'*  Br, 

Hyoioyami  Folia,  Br,,  U.  S.  1870 ;  Herba  Hyoseyami ;  Fenillei  de  Jopqnianra  noir,  /V./  RK 
leakraot,  G. 

Gen,  Ch,  Corolla  funnel-form,  obtuse.  Stamen$  inclined.  Captuln  covered 
with  a  lid,  two-celled.   WiUd. 
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Hyotmfomm  mg«ir.  WilkL  Sp.  PUuU.  i  1010 ;  Woodv.  Med.  BoL  p.  204,  t.  76 ; 
Garaon,  Ilhui.  of  Med.  BoL  ii.  19,  pi.  66.  HeDbane  u  luaally  a  bienoial  plant, 
vitk  a  loDg,  ta^ieriiig,  wkitish,  fleshy,  somewhat  branehing  root,  net  Qofike  that  of 
pasBlej,  for  whieh  it  has  been  eaten  by  mistake,  with  poisonous  effects.  The  stem, 
which  rises  in  the  second  year,  is  erect,  rouid,  brandiinff,  fh>m  one  to  foar  feet  high, 
and  thickly  furnished  with  leaves.  These  are  htfge,  oblong-oyate,  deeply  sinuated 
with  pointed  segments,  nnddated,  soft  to  the  touch,  and  at  their  base  embrace  the 
stem.  The  npp^  leaves  are  generally  entise.  Both  the  stem  and  leaves  are  hairy, 
viscid,  and  of  a  sea-green  color.  The  flowers  form  long,  one-sided,  leafy  spikes, 
which  terminate  the  branches,  and  hang  downwards.  They  an  composed  of  a  calyx 
with  Ave  pointed  divisions,  a  funnel-shaped  ceroUa,  with  five  unequal,  obtuse  seg- 
ments at  the  border,  five  stamens  inserted  into  the  tube  of  the  corolla,  and  a  pistil 
with  a  blunt,  round  stigma.  Their  color  is  an  obscure  yellow,  beairtifulhr  variegated 
with  purple  veins.  ^Hie  fruit  is  a  globular  two-celled  capsule,  covered  with  a  lid, 
invested  with  the  persistent  calyx,  a^  containing  numerous  small  sseds,  which  are 
discharged  by  the  horisontal  separation  of  the  lid.  The  whole  plant  has  a  rank 
offensive  smdil. 

jr.  niger  is  susceptible  of  considerable  diversity  of  character,  causing  varieties 
which  have  by  some  been  considered  as  distinct  species.  Thus,  the  plant  is  som^ 
times  annual,  the  stem  simple,  smaller,  and  less  downy  than  in  the  biennial  plant, 
the  leaves  shorter  and  less  haiiy  and  visdd,  and  the  flowers  oiten  yellow  without 
the  purple  streaks.  It  has  been  ascertained  that  much  difference  of  medical  prop- 
erties is  connected  with  these  diversities  of  character;  and  the  British  Pharmaco* 
poeia  directs  the  biennial  variety  as  the  most  efficient 

The  plant  is  found  in  the  northern  and  eastern  sections  of  the  United  States,  oo- 
cupying  waste  grounds  in  the  older  settlements,  particularly  graveyards,  old  gardens, 
and  the  foundations  of  ruined  houses.  It  grows  in  great  abundance  about  Detroit, 
in  Michigan.  It  is  not,  however,  a  native  of  this  country,  having  been  introduced 
from  Burope.  In  Oreat  Britain,  and  on  the  continent  of  Europe,  it  grows  abun- 
dantly along  the  roads,  around  vilhiges,  amidst  mbbish,  and  in  uncultivated  places. 
Both  varieties  were  formerly  cultivated  in  England,  but  at  present  the  biennial  is 
sdely  or  chiefly  grown.  The  annual  plant  flowers  in  July  or  Aagust,  the  biennial 
in  May  or  June.  For  an  account  of  the  cultivation  of  the  biennial  variety  of  I£, 
differ  tX  Hitchen,  Herts,  England,  see  P.  J.  Tr.,  Feb.  1860. 

H.  albuSf  so  named  from  the  whiteness  of  its  flowers,  is  used  in  France  indis- 
criminately with  the  former  species,  with  which  it  appears  to  be  identical  in  medicinal 
properUes. 

All  parts  of  Hyotevamim  niger  are  aedve.  The  leaves  are  officinaUy  described 
as  <'  ovate,  or  ovate-oblong,  sometimes  ten  inches  (25  cm.)  long  and  four  inches  (10 
cm.)  broad ;  sinuate-toothed,  the  teeth  large,  oblong  or  miangular ;  gravish  green, 
glamiulaT,  hairy ;  midrib  prominent ;  odor  heavy,  narcotic ;  taste  bitter  and  somewhat 
acrid."  U.  S.  Much  of  the  efficacy  of  henbuie  depends  upon  the  time  at  which 
it  is  gathered.  The  leaves  should  be  collected  soon  after  the  plant  has  flowered.  In 
the  Inennial  plant,  those  of  the  second  year  are  preferred  to  those  of  the  ferst.  The 
latter,  according  to  Dr.  Houlton,  are  less  clammy  and  fetid,  yield  less  extractive, 
and  are  medicinally  much  less  efficient  It  is  said  that  the  plant  is  sometimes  de- 
stroyed by  severe  winters  in  England,  and  that  no  leaves  of  the  second  year's  growth 
are  obtainable.  This  is,  perhaps,  one  of  the  causes  of  the  great  uncertainty  of  the 
medicine  as  found  in  commerce.  The  root  also  is  said  to  be  much  more  poisonous 
in  the  second  year  than  in  the  first.^ 

*  The  several  products  of  the  henbane  plants  are  plaoed  bj  Mr.  R.  Usher  (P.  /.  TV.,  Aq|;.  1867) 
in  ihe  ftrllowing  order,  as  to  effieieney :  1,  the  leayss  of  the  biennial  plant  of  the  second  year's 
growth;  2, the  biennial  plant  of  the  first  year;  3,  the  British  annual  henbane;  i,  the  Oerman  an- 
nual henbane.  The  last  two,  though  most  extensively  used,  nre  really  nearly  valueless,  and  should 
always  be  rcjjeoted.  The  British  annual  so  nearly  resembles  l^e  biennial  of  theseoond  year,  having 
flowen,  that  ihe  two  may  be  easily  mistaken  for  one  another;  but  a  snflUiient  distinetion  is  that 
{he  annual  plant  '*  possesses  no  flavor  or  aroma."  Besides,  the  leaves  are  much  shorter ;  and  occa- 
sionally there  is  a  pure  primrose  blossom,  which  never  happens  with  the  biennial,  which  is  beauti- 
fully straaked.  Tne  bi«'nnial  plant  is  so  liable  to  the  Attacks  of  worms,  that  at  one  time  tittle  of 
the  saooad  year's  growth  was  collected,  and  the  market  was  consequently  supplied  with  a  very 
iateior  artiela. 
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Propertiat.  The  reoent  leaves  have,  when  braiaed,  a  strong,  disagreeaUe,  Darootie 
odor,  somewhat  like  that  of  tobaooo.  Their  taste  is  macUagiDoiis  and  very  alighdj 
aorid.  When  dried,  thej  have  little  smell  or  taste.  Thrown  npon  the  fire,  they 
burn  with  a  crackling  noise,  as  if  they  contained  a  nitrate,  and  at  the  same  time 
emit  a  strong  odor.  Their  virtues  are  completely  extracted  by  dilated  alooboL 
The  watery  infusion  is  of  a  pale  yellow  color,  insipid,  with  the  narcotic  odor  of  the 
plant.  The  leaves  were  analysed  by  landbergsen,  who  obtained  ftom  them  a  nar- 
cotic principle.  They  contain  a  large  proportion  of  nitrate  of  potassium ;  Mr.  F. 
Mabk  having  obtained,  as  nearly  as  he  could  estimate  from  his  experiments,  2  per 
cent,  of  that  salt.  (A,  J.  P.,  1859,  p.  402.)  The  seeds  are  very  small,  roundish, 
compressed,  somewhat  kidney-shaped,  a  little  wrinkled,  of  a  gray  or  yeUowiah  gray 
color,  of  the  odor  of  the  pUnt,  and  an  olei^nous,  bitterish  taste.  Qeiger  and  Hesse 
(1833)  wero  the  first  to  demonstrate  the  existence  of  an  alkaloid  in  hyoaoyamos. 
Ladenburg  has  shown  (1880)  that  there  are  two  alkaloids  in  the  plant-— one  crys- 
tallisable,  hjfa$qfaminej  and  the  other  amorphous,  h^oteine,  (See  Jlyoseyamina 
Sulphas,  p.  802.) 

Hohn  (Ann,  Vhem.  Pharm,^  157,  98)  obtained  from  the  seeds  a  Utter  principle 
which  proved  to  be  a  glucoside.    He  calls  it  Ayosg^ptmn,  and  gives  it  the  formula 

From  experiments  made  by  Mr.  Hirta  upon  the  relative  medicinal  power  of  ex- 
tracts from  the  seeds  and  from  the  leaves,  he  inferred  that  the  former  had  ten  times 
the  strength  of  the  hitter. 

Henbane  leaves  yield,  by  destructive  distilLition,  a  veiy  poisonous  empyreumatic 
oil. 

Medical  Properties  and  ITsei.  Hyoscyamus  was  known  to  the  anetenta,  and 
was  employed  by  some  of  the  earlier  modem  practitioners,  but  had  fallen  into 
disuse,  and  was  almost  forgotten,  when  Baron  Storak  again  introduced  it  into  no- 
tice. By  this  physician  and  some  of  his  successors  it  was  prescribed  in  numerous 
diseases,  and,  if  we  may  credit  their  testimony,  with  the  happiest  effects ;  but  sub- 
sequent experience  of  its  operation  has  been  such  as  very  much  to  narrow  the  ex- 
tent of  its  application.  It  is  at  present  used  almost  exclusively  to  relieve  pain, 
procure  sleep,  or  quiet  irregular  nervous  aotbn ;  and  is  not  supposed  to  exerdae 
any  specific  curative  influence  over  particular  diseases.  It  b  similar  in  its  physio- 
logical action  to  belladonna,  and  in  poisonous  doses  produces  similar  symptoms, 
but  it  is  more  of  a  hypnotic  and  much  feebler.  It  is  chiefly  employed  to  allay 
nervous  irritation,  in  hysteria,  and  in  various  pectoral  diseases  with  cough ;  also  to 
prevent  griping  by  the  vegetable  cathartics.  In  Europe,  where  the  fireah  leaves  ars 
readily  obtained,  it  is  often  applied  externally  in  the  shape  of  lotion,  cataplasm,  or 
fomentation,  to  allay  pain  and  irritation,  in  scrofulous  or  cancerous  ulcers,  sdrrhoos, 
hemorrhoidal,  or  other  painful  tumors,  gouty  and  rheumatic  swellings,  and  nervous 
headache.  The  diagnosis  between  hyoscyamus  and  belladonna-poisoning  can  scaioeiy 
be  made  with  certainty  without  a  history.  The  treatment  of  the  two  poisonings  is 
identical.  (See  Belladonna.) 

Henbane  may  be  given  in  fluid  or  solid  extract  or  in  tbcture.  The  dose  of  the 
leaves  is  from  five  to  ten  grains  (0*33-0*65  Om.),  of  the  seeds  somewhat  smaller. 
The  common  extract,  or  inspissated  juice  of  the  firesh  leaves  (^ExtT€utwn  Hy»eyami, 
Br,)y  is  exceedingly  variable  in  its  operation,  being  sometimes  active,  sometimes 
almost  inert.  The  usual  dose  is  two  or  three  grains  (0*13-0*20  Gm.),  repeated 
and  gradually  increased  till  its  effects  are  obtained.  The  alcoholic  extract,  prepared 
from  the  recently  dried  leaves  (^Extractum  Hyoic^ami  AlcohoHcvimy  Ui  S.%  is  said 
to  be  more  certain.  The  dose  of  this  to  b^n  with  is  one  or  two  grains  (0-065-4)-13 
Gm.),  which  may  be  increased  gradually  to  twenty  or  thirty  grains  (1*3-1  -95  Gm.). 
An  extract  from  the  seeds  would,  no  doubt,  be  much  more  efficacious.  The  doae  of 
the  tincture  is  one  or  two  fiuidrachms  (3*75-7*5  C.oO* 

Off.  Prep.  Abstractum  Hyoscyami ;  Extractum  Hyosoyami  Atooholienm ;  Ex- 
tractum  Hyoscyami  Fluidum ;  Tinctura  Hyoscyami. 

inferior  article.    For  an  aoooant  of  an  interesting  investigation  on  the  phjsioal  distiaetioiis  be- 
tween annual  and  biennial  plants,  see  Amer.  Drug.,  18S4,  p.  142,  or  Ptoe,  A,  P.  A^  1S86,  p^  ISS. 
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Off,  Pr^,  Br.  Exiraetum  Hyosojami ;  Snoeos  H jofloyami ;  Tinctiura  Hyos* 
ejami. 

ICHTHYOCOLLA.  U.S.    Idnglasa, 

*'  The  BwimmiDg-bladder  of  Acipenaer  Huso,  Linn^,  and  of  other  apedea  of  Aci* 
peoaer  (  Clctss^  Piaoea  ;  Orders  StarioDea)/'   U.  S. 

Oalla  Hseiam,  P,G.,'  Fish-glae :  lehthvocolle,  Colle  d«  Poiiiony  Fr./  HaofenbUBe,  Fiaohleim, 
O.;  Colla  di  Pasee,  It,;  Col*  de  FmcaAo,  Sp, 

LnnglasB  la  a  gelatinooa  anbatanoe,  prepared  chiefly  from  theaouDda  or  awimmiDg 
Madden  of  fiahea,  eapedally  thoae  of  different  apeoiea  of  atargeon.  Though  not  re- 
tuned  in  the  Britiah  Pharmaeopooia,  it  atill  haa  a  place  in  that  of  the  United 
Siatea,  and  ia  uniYersally  kept  in  the  ahope.  In  moat  fiahea  there  ia  a  membranous 
bag,  placed  in  the  anterior  part  of  the  abdomen,  communicating  frequently,  though 
not  aiwaya,  by  meana  of  a  duct,  with  the  oeeophagus  or  stomach,  and  containing 
naoally  a  mixture  of  oxygen  and  nitrogen  gaaee  in  yarioua  proportions.  From  the 
supposition  that  it  iraa  intended  by  ita  expansion  or  contraction  to  enable  the  fish 
to  riae  or  aink  in  the  water,  it  haa  been  denominated  wwimming  bladder.  It  ia  of 
diffsrent  ahape  in  different  fiahea,  and  conabta  of  three  coats,  of  which  the  two 
interior  are  thin  and  delicate,  the  outer  tough  and  of  a  ailvery  whiteness. 

The  Aeipenser  Hum^  or  hduga  of  the  Russians,  ia  particularly  designated  by  the 
PharmaoopQBia  as  the  species  of  sturgeon  from  which  isinglass  is  procured ;  but  three 
otheiB,  the  A.  Ruthenuty  or  sterlet,  A.  Bturioy  or  common  sturgeon,  and  A,  steUatuSy 
or  starred  sturgeon,  also  fumiah  large  quantities  to  commerce.  All  these  fish  inhabit 
the  interior  watera  of  Russia,  especially  the  Volga  and  other  streama  which  empty 
into  the  Oaspian  Sea.  Immenae  numbers  are  annually  taken,  and  consumed  aa  food 
by  the  Russians.  The  air-bags  are  removed  from  the  fish,  and,  having  been  aplit 
open  and  washed  in  water  in  order  to  aeparate  the  blood,  fat,  and  adhering  extrane- 
ous membranea,  are  apread  out,  and  when  sufficiently  stiffened  are  formed  into  cylin- 
drical rolls,  the  enda  of  which  are  brought  together  and  secured  by  pegs.  The 
shape  given  to  the  roll  ia  that  of  a  staple,  or  more  accurately  that  of  a  lyre,  which 
it  firmly  retaina  when  dried.  Thua  prepared  it  ia  known  in  commerce  by  the  name 
of  ttaple  uingUuiy  and  ia  diatinguished  into  the  hng  and  short  ttaple.  Sometimca 
the  membranes  are  dried  in  a  flat  state,  or  simply  folded,  and  then  receive  the  name 
of  leaf  or  hook  tamgloM.  The  scraps  or  fragmenta  of  these  varieties,  with  varioua 
other  parta  of  the  fiah,  are  boiled  in  water,  which  dissolves  the  gelatin,  and  upon 
evaporation  leaves  it  in  a  solid  state.  Thia  ia  called  cake  uinglcuty  from  the  shape 
which  it  ia  made  to  asaume.  It  ia  sometimes,  however,  in  globular  masses.  Of  these 
varieties,  the  long  ftopfe  is  said  to  be  the  beat ;  but  the  finest  hook  inngkiu  ia  not 
Burpaaaed  by  any  brought  to  thia  country.  It  ia  remarkable  for  its  beautiful  irides- 
cence by  transmitted  light  One  hundred  grains  of  this  isinglass  dissolve  in  ten 
ounces  of  water,  forming  a  tremulous  jelly  when  cold,  and  yield  but  two  graina  of 
insoluble  residuum.  That  in  ecJces  is  brownish,  of  an  unpleasant  odor,  and  employed 
only  in  the  arte.  Inferior  kinds,  with  the  same  commercial  titles,  are  aaid  to  be 
prepared  from  the  peritoneum  and  intestines  of  the  fish.  An  inferior  Russian  prod- 
uct, known  in  Bngliah  commerce  by  the  name  of  Samovey  mnglcus,  is  procured, 
according  to  Pereira,  fitom  the  Silurus  OlanU,  It  comes,  like  the  better  kind,  in 
the  shape  of  leaf,  hook,  and  short  staple. 

Iringlaas,  little  inferior  to  the  Russian,  ia  made  in  Iceland  from  the  aounds  of  the 
ood  and  ling.  It  ia  aaid  also  to  be  prepared  by  the  fishermen  of  Newfoundland. 
We  receive  from  Bnud!  the  air-bladders  of  a  large  fiah,  prepared  by  diying  them  in 
their  diatended  state.  They  are  oblong,  tapering,  and  pointed  at  one  end,  bifid  with 
the  remaina  of  their  pneumatic  duct  at  the  other,  and  of  a  firm  consistence.  The 
Brazilian  isinglass  ia  inferior  to  the  Russian.  Considerable  quantitiea  have  been 
manufactured  in  New  Bngland,  as  formerly  supposed,  fVom  the  mtestines  of  the  cod, 
and  of  other  allied  fiahea.  Thia  sort  is  in  the  ferm  of  thin  ribbons  several  feet  in 
length,  and  from  an  inch  and  a  half  to  two  inches  in  width.  One  hundred  grains 
dissolve  almost  entirely  in  water,  leaving  but  two  grains  of  insoluble  membrane,  and 
form  a  tremulous  jelly  when  cold  with  eight  ounces  of  water.     It  is,  therefore,  as 
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pure  and  neariy  as  strong  a  gdatin  as  tKe  Rnasiao  isinriaai ;  bat  it  rotaiiis  a  fishy 
taste  and  odor,  which  render  it  unfit  for  culinary  or  medioinal  purposes.  Tsinglw 
of  good  quality  has  also  been  made  in  New  York  from  the  soufids  of  the  weak-fish 
— Otolithui  regalu  of  Cuvier  (Storer,  Rep,  on  IXshea  of  MaM.y  p.  33) — and  per- 
haps of  other  fishes  caught  in  the  neighborhood.  The  sounds  are  dried  wholei  or 
merely  split  open,  and  vary  much  in  sine  and  texture,  weighing  from  a  dracbm  to  an 
ounce.  An  article  called  "  refined  or  transparent  isuiglau  Is  made  by  dissolvii^ 
the  New  England  isinglass  in  hot  water,  and  spreading  the  solution  to  dry  on  oiled 
muslin.  It  is  in  very  thin  transparent  plates,  and  is  an  exoeUent  {^ue,  bat  retains 
a  strong  fishy  odor.  A  variety  of  lehthyooolla,  called  India  or  China  Iwnglaas, 
has  been  consumed  largely  in  China  from  time  immemorial,  and  became  known  to 
the  Buropeans  of  India  about  1839.  It  is  now  found  in  the  marisets  of  LondiMs 
where  it  is  chiefly  employed  in  clarifying  beer.  (jJoum.  de  Pharm.,  F6v.  1870,  |k 
153.)  It  is  the  swimmins  bladder  derived  from  two  species  of  Po^nemut,  and  fh»i 
several  other  i^>ecies  of  fiw  in  the  Indian  waters.  (iW.,  Janv.  1873,  p.  77.)  Prap- 
arations  such  as  Nelt<m'$  and  Oixe'$  gelaUn  are  largely  used  now  as  subBlitutes  for 
isinglass  in  making  jellies.  They  are  made  from  selected  bones,  and  the  gelmtio  as 
concentrated  in  vacuo  and  filtered  dear,  and  often  bleached  with  sulphfiroos  acid. 
(See  Glue,  Part  11.) 

Mr.  C.  T.  Carney  states  that  the  New  England  iaingjafls  is  prepared,  not  as  sup- 
posed from  the  intestines  of  fish,  but  from  the  sounds  of  the  hake  {Oadut  merim^ 
dug),  by  the  following  process.  Having  been  taken  from  the  fish,  split  open,  deansed, 
and  dried,  they  are  soaked  in  water  till  sufficiently  sof^,  then  passed  through  rollers 
so  as  to  form  a  larKO,  homogeneous,  dough-like  sheet,  which  is  cut  into  strips^  and 
then  again  passed  through  rollers  till  reduced  to  a  ribbon-like  form.  The  pieoes  thus 
prepax^d  are  thoroughly  dried,  and  folded  into  bundles.  (iVoe.  A,  P.  ^,  1857.) 

Aooording  to  Dt.  Y.  Oriessmayer,  the  skin  of  the  ray  (Ra^,  a  tribe  of  deep-asa 
fishes,  with  flat  body  and  naked  and  often  leather-like  skin^  has  been  mnch  used 
recently,  particularly  in  France,  in  place  of  isinglass,  as  olari^ing  agent  in  brewing. 
The  skin  of  the  thomback  or  rough  ray  (Raja  clavata)  is,  aoeord^g  to  Jerioka,  the 
best  for  this  purpose.  The  darifying  mixture  prepared  from  this  is  without  ookx^ 
odor,  or  taste,  and  clears  any  turbid  liquid  within  12  hours,  or  at  least  within  3  days 
if  tbe  liquid  is  kept  in  a  very  cold  place.  This  new  darifier  b  said  to  be  much  supe- 
rior to  either  Russian  or  American  isinglass.  (Din^iler^a  P6L  Joum.,  vol.  230, 335 ; 
JV.  A,  Feb.  1879.) 

Isinglass  is  sometimes  kept  in  the  shops  cut  into  fine  shreds,  and  is  thus  more 
easily  acted  on  by  boiling  water. 

Propertiaa.  In  its  purest  form  it  b  ^4n  separate  sheets,  sometimes  rolled^  of  a 
homy  or  pearly  appearance ;  whitish  or  yellowish,  Bemi-4^ran8parent,  irideeoent,  in- 
odorous, insipid ;  almost  entirely  soluble  in  boiliag  water  and  in  boUing  diluted  alco- 
hol. The  solution  in  24  parts  of  boiling  water  forms,  on  cooling,  a  transparent 
jelly."  U.  S.  The  inferior  kinds  are  yellowish  and  more  opaque.  In  cold  water  it 
softens,  swells  up,  and  becomes  opdesoent.  Boiling  water  enwdy  dissolves  it,  with 
the  exception  of  a  minute  proportion  of  impurities,  amounting,  aeoordiqg  to  Mr. 
Hatcbet,  to  less  than  2  per  cent.  The  solution  on  cooling  assumes  the  form  of  a 
jdly,  which  consists  of  pure  gelatin  and  water.  Isinglass  is  in  finet  the  purest  form 
of  gelatin  with  which  we  are  acquainted,  and  may  be  used  whenever  this  prindpio 
is  required  as  a  test.  It  is  insoluble  in  ak)ohol,  but  is  dissolved  readily  by  most  of 
the  diluted  acids,  and  by  alkaline  solutions.  It  has  a  strong  affinity  for  tannin, 
with  which  it  forms  an  insduble  compound.  Boiled  with  sulphnrio  add,  it  is  con- 
verted into  a  peculiar  substance,  called  glycocoU  or  sugar  of  gelcUiM,  which  is  in 
reality  amido-a^ietic  add  C,H,(NH,)0,.  Its  aqueous  solution  q>eedily  putrefiesL 
(See  ff^ue,  Part  II.)     . 

An  ingenious  adulteration  of  isinglass  has  been  practised  in  London,  aroarently 
by  rolling  a  layer  of  gelatin  between  two  layers  of  the  genuine  snbstanoe.  This  may 
be  detected  by  the  disagreeable  odor  and  taste  of  the  adulterated  drug,  and  the 
effects  of  water  upon  it.  Genuine  isinglass,  cut  into  shreds  and  treated  with  water, 
becpmes  opalescent  and  more  opaque  than  before ;  while  the  shreds,  though  they 
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•often  and  aweQ,  revMii  nnfarokeo,  and,  when  exaaiaed  hj  the  mlcroaoope,  are  seta 
to  be  daotdedly  ibrooa.  Gelatin^  on  the  oootiarj^  when  atmiktflj  treated,  beoomei 
more  tranqpaient  than  before ;  the  ahreds  are  disiotegraled,  and  the  atmoture  appears 
amoiphoaa  under  the  microaoc^  In  the  adoltentod  actiole,  both  these  charaotsn 
aie  fftreesnted  m  layem  more  or  less  diatinct.  (F.  J.  Ikr.,  iz.  605.) 

A/ai§e  uki^lati  has  been  imported  into  SDgknd  firom  Faia,  in  Bniil,  oonsialing 
of  the  dried  ovar|r  of  a  kxge  fiah.  It  has  somewhat  the  ^rm  of  a  bunch  of  grapea, 
eonsistiog  of  OTOid  or  roundish  masses,  attached  bj  a  footstalk  to  a  oentral  axia.  It 
k  not  gelatinous,  and  is  unfit  for  the  purposes  to  whieh  imaglass  k  applied.  (See 
A.  J.  Pi,  xxY.  1440* 

F.  IVolius  has  otade  an  examination  of  various  kinds  of  European  kinglass  to 
determine  their  eompafatire  value ;  hk  results  are  anranged  in  tabular  form  in  P.  iZ 
3V.,  1884,  p.  900. 

MMUeal  Pxoperiios  and  Vsat.  Isinglass  has  no  peonliar  medioal  [wopertiee* 
It  may  be  given  internally,  in  the  form  of  jelly,  as  a  slightly  nutritious  article  of 
diet ;  but  it  has  no  advantage  over  the  jelly  made  from  odves-feet.  Three  draohms 
impaii  sufficient  oonsistency  to  a  pint  i£  water.  It  k  employed  for  ckrifying 
liquois,  and  imparting  lustre  to  various  woven  &bric8.  Added  in  amall  quantities  to 
vsigetable  jellies,  it  gives  them  a  tremiik)us  sf^pearance,  wbkh  they  want  when  un- 
mixed. As  a  test  of  tannin  it  k  used  in  solution,  in  the  proportion  of  a  drachm  to 
ten  fluidounees  of  distilled  water.    It  forms  the  bask  of  the  EngUth  eourt-pkuter. 

Off.  iVep.  Smpkstrum  lohthyooolbs. 

I6N ATI  A.  U.  8.    Ignaiia.    [JBean  of  Saint  Ignatius.'] 
"  The  seed  of  Strychnos  Ignatii.  Bergius.     {Nat  Ord,  LogankoesB.)"  U,  8. 

Semea  Igii«ti»,  Faba  Ignatii,  FabaSanoti  Ignatii,  LaU;  Five  igacnriqae,  Five  d«  Saint  Ignao^ 
FV.y  Ignatiiubohney  Bittare  FiebamuM,  Ignawolmen,  0,;  Fava  (U  Santo  Ignaiio^  lu;  Haba  da 
Santo  Ignacioy  Sp. 

Strtchnos.     See  Nvx  Vomica, 

StrycknoB  Ignaiia,  Lindley,  Flor,  Med,  530. — Ignatia  amara,  Linn.  8uppl, 
Thk  species  of  Strychnos  k  a  tree  of  middling  size,  with  numerous  long,  cylindri- 
cal, glabrous,  vine-like  branches,  which  bear  opposite,  nearly  sessile,  oval,  pointed, 
entire,  and  very  smooth  leaves.  The  flowers  are  long,  nodding,  white,  tubular, 
ftagrant,  and  arranged  in  short,  azilkry  racemes.  The  fruit  k  of  the  sise  and  shape 
of  a  pear,  with  a  smooth,  whitkh,  ligneous  rind,  enclosing  about  twentv  seeds,  im* 
bedded  in  a  dry  medullary  matter,  and  lying  one  upon  the  other.  The  seeds  are 
the  part  used.  The  tree  is  a  native  of  the  Philippine  fiiknds,  where  the  seeds  were 
highlv  esteemed  as  a  medicine,  and,  having  attracted  the  attention  of  the  Jesuits, 
were  honored  irith  the  name  of  their  founder. 

Ph>f.  Fliickiger  and  Arthur  Meyer  have  made  a  microscopical  examination  of  the 
fruit  of  t^rychnoi  Ignatii;  they  show  that  there  exists  between  the  seed  of  this 
fruit  and  that  of  8,  Nux  Vcmiea  a  very  dose  structural  analogy.  (P.  J.  TV. ,  1 881 ,  p.  1 .) 

PropertieB.  The  seeds  ate  about  an  inch  long,  rather  less  in  breadth,  still  leds 
in  thickness,  convex  on  one  side,  obscurely  angular,  with  two,  three,  or  four  faces 
on  the  other,  and  marked  at  one  end  with  a  small  depression  indicating  their  point 

*Japame9€  Inmghut,  Two  formf  of  thli  snbstanoe  are  daioribed  by  Mr.  Hanbnrj,  one  in  ineg* 
lariy  foar-«ided  atiokf ,  aboat  elaren  inohee  long,  rery  ligbt  and  porous,  the  other  in  long  ibriTelled 
•trip*  about  one-eighth  of  an  inch  thick.  It  ie  translnoent,  jellowish  white,  without  smell  or  taste, 
insoluble  in  cold  water,  but  swelling  up  and  softening  under  its  inHuence,  and  dissolved  in  great 
measure  by  boiling  water,  with  which  ft  gelatinises  on  eooling.  The  peooliaritieBOf  this  subsunea 
are  owing  to  a  prinoiple  denominated  ge^M  by  Payen,  whieh  resambles  gelatin  in  its  gelatinising 
property,  but  differs  In  its  chemical  relations,  and  is  probably  peculiar.  It  resembles  the  oarra- 
geenin  of  Irish  moss,  but  has  a  greater  gelatinising  power.  The  Jelly  formed  by  dissolving  it  in 
boiling  water,  and  allowing  tbo  solution  to  cool,  requires  a  higher  tenpecatsre  to  liquefy  it  than 
gelatin  jelly,  and  does  not  melt  in  the  mouth.  Oelose  diflers  from  mlatin  in  not  being  preoipi* 
tated  by  tannic  add,  and  from  rice  jdly  in  not  oeing  rendered  blue  by  iodine.  Japan  isinglass  is 
used  for  the  same  purposes  as  that  of  animal  origin.  It  is  derived,  according  to  Mr.  Hanbury, 
from  different  species  of  various  genera  of  sea- weed,  and  especially  Gelidium  eomeum,  (See  A .  J, 
P^  18S0,  p.  S&4.)  The  term  Agar  Agar,  in  the  Bast  Indies,  is  am>lied  to  several  «^- weeds  pre- 
pared for  food.  (See  Part  II.;  also,  Proe,  A.  P.  A,,  xxvi.  173;  F,  J,  Tr,,  xi.  137.) 


810  Igfnatia. — Iliicium.  past  l 

of  attachment.  They  are  ezteniallj  of  a  pale  brown  oolor,  apMrently  amoothy  bat 
eoTered  in  fact  with  a  short  dowa  or  effloreBcence,  which  may  be  removed  by  aerap- 
ing  them  with  a  knife.  They  are  somewhat  translaoent,  and  their  snbstanoe  is  veiy 
hard  and  homy.  They  have  no  smell,  but  an  ezoessively  bitter  taste.  They  are 
officinally  described  as  '*  abont  an  inch  and  a  fifth  (3  cm.)  long,  oblong  or  ovate, 
irregnlarly  angular,  dull  browniBh  or  blackish,  very  hard,  homy ;  fracture  granular, 
irregular ;  the  albumen  somewhat  translucent,  enclosiDg  an  irr^ular  cavity  with  an 
oblong  embryo ;  inodorous ;  very  bitter.'*  U.  S.  To  Pelletier  and  Caventon  they 
yielded  the  same  constituents  as  nux  vomica,  and,  among  them,  1*2  per  oeoi.  of 
strychnine,  and  0*5  per  cent,  of  bracine.  Analyzed  by  Mr.  J.  M.  Caldwell,  they 
were  found  to  contain  the  two  alkaloids,  stiychnine  and  bradne,  combined  with 
igasuric  acid,  and,  besides  these,  a  volatile  principle,  extractive,  ii^m,  resin,  color- 
ing matter,  fixed  oil,  and  bassorin,  but  no  starch  or  albumen.  (^A.  J,  P.,  1857,  p. 
298.)  Fltiokiger,  on  the  other  hand,  found  1*78  per  cent  of  nitrogen,  oorreqKmd- 
ing  to  about  10  per  cent  of  albuminoid  matter.  {Pharmacogrc^hiaj  p  433.)  In 
consequence  of  the  relatively  larger  proportion  of  strychnine  which  they  yi^ 
they  have  been'  used  instead  of  nux  vomica,  in  the  preparation  of  that  alkaloid, 
when  their  cost  would  permit  of  the  substitution,  but  the  nux  vomica  bean  has 
been  imported  in  such  large  quantities,  and  is  now  so  low  in  price,  that  the  ignatia 
bean  is  rarely  used  for  this  purpose. 

Medical  Properties  and  Uses.  MM.  Magendie  and  Delile  proved  that  ignatia 
acts  on  the  human  system  in  the  same  manner  as  nux  vomica,  and  modem  reaeardi 
has  confirmed  this,  only  showing  that  the  preparations  of  ignatia  are  stronger  than 
those  of  nux  vomica.  The  two  medicines  aro  used  for  precisely  similar  porposeBL 
(See  JVkc  Vomica,)  The  dose  of  the  officinal  abstract  is  from  a  half  grain  to  a 
grain  (0*03-0*065  Gm.)  in  pill  three  times  a  day.  The  officinal  tincture  is  a  good 
preparation. 

Off,  Prep.  Abstractum  Ignatiss ;  Tinctura  Ignatisd. 

ILLICIUM.  U.S.    lUicium.    IStar  Anke.'] 

({L-LrG|>tM— |l-IIsh'9-ftm.) 

Aaisi  Stellati  fmstoi,  Br./  Btar-AoUe  Fruit 

*^  The  fruit  of  Iliicium  aniaatum.  Loureiro.  (iVot  Ord,  Magnoliaoeae.)'*  U,  & 
'^  The  dried  frait  of  Iliicium  anisatum,  Linn,   From  plants  cultivated  in  China."  Br. 

Gen.  CK,  Flowen  hermaphrodite  or  rarely  polygamously  dioecious.  SepaU  two 
to  three  imbricate.  (Jarpels  in  a  verticillate  simple  series  or  single,  compreased, 
dehiscent  by  their  superior  margin. 

This  genus  inhabits  Asia  and  America.  Many  of  its  species  aro  poasessed  of 
aromatic  properties.  /.  Floridanum,  a  small  evergreen  tree  or  shmb  wiih  oblong- 
lanceolate,  acuminate  leaves,  which  grows  westward  from  Florida  along  the  cosst 
bounding  the  Gulf  of  Mexico,  has  its  bark,  leaves,  and  probably  also  seed-vessdsi 
endowed  with  a  spicy  odor  and  taste,  analogous  to  those  of  anise.  Another  speeies, 
/.  parviflaruniy  a  shmb  found  by  Michaux  in  the  hilly  regions  of  Greor^g^  and  Caro- 
lina, has  a  flavor  closely  resembling  that  of  sassafras  root  The  HHdum  andwatum 
is  a  small  tree,  twenty-five  or  thirty  feet  high,  bearing  small  yellow  and  white  flowers, 
and  when  cultivated  yielding  fruit  only  once  in  two  years,  and  at  the  commencemoit 
but  sparingly. 

Iflieium  aniMtum  was  examined  by  C.  E.  Schl^el  (A.  J.  P.,  1885,  p.  426),  who 
found  saponin  in  the  aqueous  extract ;  in  the  alcoholic  extract  a  crystalline  prin- 
ciple of  a  strong  musk-like  odor,  which  did  not  show  alkaloidal  or  glucoside  reactions ; 
and  oil  of  star-anise,  i.  Floridanum  was  examined  by  Heniy  C.  C.  Maisoh  (ii.  J. 
P.,  1885,  p.  278),  who  obtained  from  the  leaves,  besides  essential  oil,  crystals  of  a 
glucoside  to  mhieh  probably  the  bitter  taste  of  the  leaves  is  due.  The  root-bark  and 
the  capsules  both  yielded  a  neutral  crystalline  prindple  insoluble  in  alcohol  and  ether, 
but  soluble  in  chloroform,  melting  at  110^  C.  (230^  F.),  which  was  not  further 
examined. 

The  /.  re%u>«u99i,  or  Shikimij  of  India,  is  very  poisonous,  causing  vomiting. 
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epilepdlbrm  eonralaions,  with  dihted  pnpU  and  dxcMdingl;  oyanosed  oiMint«iiatiee :  * 
io  it  bu  been  found  b;  Hr.  J.  F.  EjknuiD  {P.  J.  TV.  xL  ]046)  ■  arjitallitie,  ex- 
oeniTely  poisooona  priodple,  for  which  th«  name  of  Shikimai  baa  beeo  propoeed. 
The  «oeompui;iiig  onta  portn;  the  difieraDoea  in  the  oapanles  at  aerenJ  apeoiea. 

nikliiiii  in^T^-n  lUldun  rallslonm. 


PntpertiM.  "  The  fruit  ia  pedanonlate,  and  consiatB  of  eight  atellately  amaged 
nurp^  which  are  boat-abaped,  about  half  an  inch  (12  mm.)  long,  nther  woody, 
wrinkled,  Mnight-beaked,  Drawa,  dehiscent  on  the  upper  antuie,  internally  red- 
brown,  gloasy,  and  wilh  a  aingle,  flattiah,  oral,  gloeay,  brown-yellow  seed ;  odor 
«Bi8e-Uk« ;  taat«  of  the  carpels  aweel  and  aromatic,  and  of  the  aeeda  oily.  Stai^ 
aniBo  should  not  be  confounded  with  the  Tery  aimilar  but  poisonous  fruit  of  Illicium 
religimim,  Siebold,  the  caq>ela  of  which  are  morq  woody,  abrivelled,  and  bare  a 
thin,  mostly  carved  beak,  a  faint  dove-like  odor,  and  an  nnpleaaant  taate."    U.  S. 

Star-anise  is  used  prinoipBlly  aa  a  sonroe  of  oil  of  aniae,  which  is  prepared  by  dia- 
tHIation  not  only  in  Sonthwestem  China,  but  also  in  enormoos  qnantitias  in  Annam, 
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a  province  of  Oochin  China,  where  it  is  enclosed  in  tinned  veaBeb  and  sent  into 
oommeroe  throvgh  Ohina. 

INFUSA.  U.S.    Infuriona. 

TlsanM,  Infiuidnsy  JV./  Infaiiooen,  Aafgiiaae,  0, 

'Sheae  are  aqueous  solutions  obtained  by  treating  with  water,  withoat  the  -aid  of 
ebullition,  vegetable  products  only  partially  soluble  in  that  liquid.  The  water  em- 
ployed may  be  hot  or  cold,  according  to  the  objects  to  be  accomplished.  Infusions 
are  generally  prepared  by  pouring  boiling  water  upon  the  vegetable  substance,  and 
macerf^ting  in  a  tightly  closed  vessel  till  the  liquid  cools.  The  soluble  principIeB  are 
thus  extracted  more  rapidly,  and,  as  a  general  rule,  in  a  laiger  proportioo  than  at  a 
lower  temperature.  Some  substances,  moreover,  are  dissolved  in  this  manner,  which 
are  nearly  or  quite  insoluble  in  cold  water.  A  prolonged  application  of  heat  is  in 
so  mo  instances  desirable ;  and  this  may  be  effected  by  placing  the  vessel  near  the 
fire.  Cold  water  is  preferred  when  the  active  principle  is  highly  volatile,  when  it 
is  iciured  by  heat,  or  when  any  substance  of  difficult  solubiKty  at«  low  temperature 
eziats  in  the  vegetable,  which  it  is  desirable  to  avoid  in  the  infusion.  A  loiiger 
continuance  of  the  maceration  is  necessary  in  this  case ;  and,  in  warm  weather, 
there  is  sometimes  danger  that  spontaneous  decomposition  may  commence  befiire 
the  process  is  completed.  When  a  strong  infbmon  is  required,  the  procen  of  per' 
eolation  may  be  advantageously  resorted  to.  The  water  employed  should  be  free 
from  saline  impurities,  which  frequently  produce  precipitates  and  render  the  in* 
!fiision  turbid.  Fresh  river,  rain,  or  distilled  water  is  usudly  preferable  to  thai  of 
pumps  or  springs,  except  when  the  latter  are  known  to  produce  water  which  will 
not  react  with  any  of  the  constituents  of  the  infusion. 

The  substance  to  be  acted  on  should  be  sliced  or  bruised,  or  in  the  state  of  pow- 
der ;  but,  unless  when  percolation  is  employed,  this  last  condition  is  seldom  reqid- 
site,  and  is  always  inconvenient,  as  it  requires  that  the  infusion  should  be  filtoed 
through  paper  in  order  completely  to  separate  the  undissolved  pemoo.  In  other 
oases,  it  is  sufficient  to  strain  through  fine  linen  or  muslin.  When  peroolatioD  is 
resorted  to,  the  substance  should  be  more  or  less  finely  powdered.  The  United 
i^tates  Pharmacopoeia  furnishes  a  general  formula  for  infusions,  which  is  to  be  used 
when  the  proportions  are  not  q)ecified,  and  is  as  follows : 

Obnsral  Formula  fob  Infusions,  U.S. P. 


"  An  ordinary  infusion,  the  strength  of  which  is  not  direoted  by  the  phymiaii, 
nor  specified  by  the  Pharmacopoeia,  shall  be  prepared  by  the  feUowiog  fomiila. 

«*  Take  of 

The  Substance,  coarsely  comminuted,  ten  parts  [or  one  ounce  av.] ; 
Boiling  Water,  one  hundred  partg  [or  ten  fluidoanoes] ; 
Water,  a  mffukent  quantity ^ 

To  make  one  hundred  parti  [or  ten  flmdounoai]. 

"  Put  the  substance  into  a  suitable  vessel,  provided  with  a  oover,  pour  upon  it 
the  Boiling  Water,  cover  the  vessel  tightly,  and  let  it  stand  two  hours.  Then 
strain,  and  pass  enough  Water  through  the  strainer  to  make  the  Infusion  weigh 
one  hundred  partg  [or  measure  ten  fluidouncee]. 

"  Caution.  The  strength  of  infusions  of  energetic  or  powerful  suhstaneeB  should 
be  specially  prescribed  by  the  physician.*'   U,  S. 

Infusions  are  usually  prepared  in  glased  earthenware  or  porcelain  vessels  fitted  with 
covers.  Mr.  Brande  suggests  the  use  of  dean  metallic  vessels,  which,  when  finely 
polished,  retm  the  heat  for  a  longer  time ;  but  they  are  also  more  liable  to  chemiciu 
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tlteratioa,  «nd  may  MmradmM  mjorioatlj  afioet  tbe  pr^antton.    Venris  of  Uoek- 
tin  an  genenllj  well  adapted  tot  the  porpoae.* 

Aa  ii^iutooa  do  not  keep  well,  espeeialljr  in  wann  weather,  th^  riumld  be  made 
aEtenporaDeoiislj  and  in  noall  qnanlttiee.  In  this  eonotiy  they  an  nBnally  pre- 
pared in  families,  and  tbe  propriety  of  tMr  introdnotion  into  the  Pbaniacopceia 
luu  beeo  doubted ;  bnt  it  is  dcetrable  to  hare  certain  fixed  atandardB  for  the  r^n- 
UdoD  of  the  medioal  pfMtitioner ;  and  it  is  aometinHa  oooTenient  to  direct  inftuiona 
from  the  apothecary,  for  whoae  gukhutee  cAdnal  formnlaa  are  neoeeaary.  Physiciaiis 
would,  indeed,  fiod  an  advaotage  in  more  frequently  directing  them  to  be  prepared 
by  the  phanuiaiBt,  UMtead  of  kaTiq;  their  preparaUoa  to  the  cereleasneaB  or  waut 
of  akill  of  attendaDls  apon  the  aick.  Infntiona  may  be  kept  during  hot  weather, 
and  fi)r  many  months,  by  atrainiug  them  vihUe  hat,  and  pouring  them  at  ooee  into 
botdea  provided  with  aooarately  ground  etoppera.  The  bottle  moat  be  Ml,  tbe 
stopper  bdag  made  to  dimlaoe  its  bulk  of  the  fluid.  A  oomnon  bottle  with  a  eork 
stower  may  be  need,  if  the  aoflened  eorke  be  forced  into  the  full  botde,  tied  down 
anaatonoe  dipped  into  hot  bmUi^  wax.  The  hotter  the  liquid  and  fVeerftom  air, 
the  better  will  the  infuaon  keep.  Prof.  Almin  (Upaala,  Sweden)  has  prtnoeed  a 
rery  efficient  aetliod  of  prtaerving  infnaiona.  (A.  J.  P.,  April,  1S7B.)  It  is  as 
follows.  The  iufnaion  or  deoootion  is  heated  for  aome  time  in  a  water^bath  at  100° 
C.  (212°  F.),  and  the  bottle  then  fitted  with  a  t^t  oork,  through  which  a  glass 
tube  paMes,  lightly  filled  with  cotton  wool.  Tbe  eork  has  a  second  opening,  through 
whidi  «  ^aas  tube  passes  nearly  to  tbe  bottom  of  tbe  bottle ;  tbis  tube  is  bent  at  a 

'Altop't  h/mimJoT.     TUm  prawnU  ■  ivrj  neat  indeSHttoal  mathodor  mtkiDg  tb«  hot  iDfa- 
i. 1^.  _. .1 J  ._  .1.  -n,,^n,|  dfiira,  «lt!i  a  spoat  ((() 

S^2_ 
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mw.^aaitor  oc  oaa^tblrd  of  A*  blight  of  Vat  tmhI  fh>m 
tha  tC9 ;  and  a  Ud  (a),  whloh  nuj  be  fxlBBcd  on  bj  a 
•tring  Uinnigh  holw  (//).  Th»  miterli]  to  be  lubmittMl 
to  iniRdon  U  plioed  on  the  perfonted  plite,  aod  tha    e 

hot  irater  poorad  In  ao  m  (o "  "■■ '  *■ — '-- 

heoi  prcTiowhi  warmad  bo 

At  the  water  benoioea  Impregnated,  it       ,  ... 

Cwaaed  ipeelSs  grarit;,  and  linki  to  tbe  bottom,  iti 
plana  beliig  inppUed  bj  tlie  DnnBtanktad  portion ;  ind 
thia  eiroobUioB  goal  on  until  the  nhtAt  of  tlM  solobla 
matter  iaeitnoted.  In  order  lo  umintniD  adaeiraimtb, 
tha  Ttaiel  maj  be  placed  opon  a  Mare  or  an  iron  plate 
Dear  the  tin.  Tbe  adranUge  of  tbe  prooen  la  tbat  the 
material  !■  nl^aoted  Id  tbe  lolTent  power  of  tbe  leait 
impregnated  portion  of  the  menitmnm.  Sneb  Jara  maj 
now  b«  had  In  Pblladalpbia.  In  order  tbat  tha  Tfanl 
may  be  adapted  for  the  prapamtion  of  different  qnanti. 
tiei  orinfOnoDiiitwoDld  bean  adrantage  to  have  ledgea 
anwiged  within,  at  different  hdghti,  >o  tbat  the  dia- 
phragm maj  he  anpported  at  any  deBirnble  point.  Tlie 
■orfwa  of  tha  Kqnid  (e)  should  of  conne  alwayi  be 
aboTC  the  medioinal  nibftaniM  ptaoad  npon  the  dia- 
phragm. (See  A..  J.  P.,  rlii.  8S.) 

Stfiri'i  InfunoK  Mug.  Mr.  Sqniia,  of  London,  baa  modilad  thia  Jar  b;  adding 
qneansware,  wliieb  U  oloiety  oorerail  with  a  lid,  and  deacanda  Into  the  Jar  id  ai 

thragn  fbr  tbe  rapport  of  tha  inbitaBee  to  be  inrnied. 
t  hae  tbe  adrantage  tbat  tbe  material,  aft«  baring 
been  eibaoatad,  may  be  lifted  ont  without  diitnrbing 
tha  InfoBlon.  In  tbe  margin  la  a  tignre  of  the  mug.  It 
la  made  of  qaeonaware,  of  the  eapaalty  of  two  plnta. 
Into  wbloh  a  thluble-ahapad  oolandar  deHeodi  lo  eoma- 
what  leaf  than  half  ita  deptb,  anpported  on  the  rim  of 
.__ ... .^„j  j((^ 

lalDtrMliieedTntotbe< 
before  or  after  it  baa  been  fitted  to  the  mogj  tbe  water, 
hot  or  ooid,  aa  the  oaao  maj  be,  ia  then  pnurad  in  lo  aa 
ta  Sn  tkt  lowar  Taaial,  and  eorer  tbe  ma'erlala  In  tha 
iwpwr;  and,  thaaerar  having  baan  applied,  tha  TOMal 

ii  let  aride  for  the  length  of  time  required.  The  oolandar  b  than  to  be  lifted  oat,  and  the  Infadon 
ii  ready  ftor  nae.  For  preparing  imall  quautltiea  of  infoalob,  a  half  pint  Ibr  eiampla,  the  mag 
mart  be  made  of  a  mailer  ilia. 
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sharp  angle  and  has  fitted  to  it  a  piece  of  india-rabber  tabing,  to  which  a  pinch- 
cook  is  attached,  by  means  of  which  the  contents  may  be  dnwn,  as  wanted.  By 
making  very  concentrated  infusions,  as  saggested  by  Mr.  Donovan,  with  a  mixtnie 
of  three  parts  of  water  and  one  of  alcohol,  they  may  be  long  kept,  and  when  used 
can  be  diluted  with  water  to  the  proper  strength.  Thns,  if  made  fonr  times  as 
strong  as  the  officinal  infusion,  they  may  be  diluted  with  three  measures  of  water. 
The  proportion  of  alcohol  would  thus  be  very  small ;  but  it  might  still  be  medically 
injurious ;  and  infusions  should  not  be  prepiured  in  this  way  unless  with  the  oogni- 
lance  of  the  preseriber. 

Mr.  Battley,  of  London,  has  introduced  a  set  of  preparations,  which  he  calls  m- 
tpisaated  m/mong,  the  advantages  of  which  are  that  the  virtues  are  extracted  by 
cold  water,  are  not  injured  by  heat  used  in  the  evaporation,  are  in  a  concentrated 
state,  and  are  not  impaired  by  time.  To  prepare  them  he  macerates  the  material, 
coarsely  powdered,  bruised,  or  finelv  sliced,  in  twice  its  weight  of  cold  distilled  water, 
pressing  the  solid  matter  into  the  liquid  repeatedly  by  a  rammer  or  the  hand ;  then 
allows  the  liquid  to  drain  out,  or  expresses  it  in  the  case  of  highly  absorbent  8nb> 
stances ;  and  repeats  the  process,  with  an  amount  of  water  equal  to  that  which  has 
been  separated,  until  the  strength  is  exhausted.  Four  or  six  hours  of  maoeration 
are  usually  sufficient  The  infusion  is  then  to  be  concentrated  by  evaporation  at  a 
temperature  not  exceeding  71*1^  0.  (160^  F.)  to  the  sp.  gr.  1-200,  and  as  much  al- 
cohol is  to  be  added  as  will  make  its  sp.  gr.  I'lOO.  These  preparations  are  very 
analogous  to  the  Jhnd  extractg  already  treated  of  As  a  general  rule,  it  would  prob- 
ably be  preferable  to  prepare  the  infusion  by  the  process  of  percolation.  The  inspis- 
sated infusions  must  be  diluted  when  administered.  The  presence  of  alcohol,  thongk 
in  small  quantity,  would  sometimes  be  a  serious  objection.  (P.  J.  TV.,  x.  129.) 

As  we  have  already  treated  of  the  chemical  relations  and  medical  properties  of 
the  substances  used  in  inftision,  it  would  be  useless  repetition  to  enlarge  upon  these 
points  in  the  following  details.  We  shall  touch  upon  them  only  in  cases  of  peculiar 
interest,  or  where  changes  requiring  particular  notice  may  grow  out  of  the  nature 
of  the  process. 

The  former  officinal  preparations  of  this  class,  omitted  in  the  present  U.  S.  Phar^ 
macoposia,  are  the  infusions  of  Angustura,  Chamomile,  Buchu,  Columbo,  Capsicum, 
Cloves,  Cascarilla,  Catechu,  Red  Cinchona,  Thoronghwort,  Compound  (Jentian, 
Hop,  Juniper,  Rhatany,  Compound  Flaxseed,  Pareira  Brava,  Tar,  Quassia,  Rhu- 
barb, Compound  Rose,  Sage,  Senna,  Serpentaria,  Spigelia,  Tobacco,  Danddion. 
Valerian,  Oinger. 

INFUSUM  ANTHEMIDI8.  Br.    Infiunon  of  Ouwumih. 

(|N-yt'9t)M  ^K-THftM'l-DlS.) 
Infofum  CliamomillflB  BomaD» ;  Tisane  de  Cb&momille  romaine,  Fr.;  RSmlteh-KaminenthecL  9. 

''  Take  of  Chamomile  Flowers  half  an  ounce  [avoirdupois'] ;  Boiling  Distilled 
Water  ten  Jluidouncei  [Imp.  measj.  Infuse  in  a  covered  vesseT,  for  fifteen  minutes^ 
and  strain.*'  Br. 

As  this  preparation  has  been  dismissed  from  the  U.  S.  Pharmacopoeia,  it  must  now 
be  made  according  to  the  general  formula  (see  page  788),  unless  otherwise  directed;  if 
so  made,  it  will  be  three  times  the  strength  of  that  of  the  Pharm.  1870.  Under 
these  droumstances  the  British  prepration  is  to  be  preferred ;  even  this  is  suffi- 
ciently concentrated  to  be  quite  unpaktable  to  most  patients. 

The  infusion  of  chamomiie  has  the  odor  and  taste  of  the  flowers.     It  afibrds  pre- 


given 

a  day.  To  assist  the  operation  of  emetic  medicines  it  should  be  administered  in 
the  tepid  state,  and  in  large  draughts.  The  infusion  prepared  by  maoeration  in  cold 
water  is  more  grateful  to  the  palate  and  stomach  than  that  made  with  boiling  wafear. 
but  is  less  efficient  as  an  emetic. 
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INFUSUM  AURANTIL  Br.    Jn/iwton  of  Orange  Ped. 

!ntMi«  d'^oorM  d'Oraiig«p  Fr.;  PonienuiMii«oh*leii-AiifgiiMy  0. 

''  Take  of  Bitter  Orange  Peel,  cat  small,  half  an  ounce  [ayoirdapois]  ;  BoiliDg 
Distilled  Water  ten  Jluidounces  [Imp.  meas.].  Infuse  in  a  oovered  vessel,  for  fi^ 
teen  minates,  and  strain."  Br. 

This  infosion  is  given  as  a  grateful  stomacliic,  in  the  dose  of  one  or  two  fluid* 
ounces  (30  or  60  Co.). 

INFUSUM  AURANTII  COMPOSITUM.  Br.    Qmpound  InfuHm 

of  Orange  Ped. 

TiMne  d'Eooree  d'Oraofce  oomposCe,  Fr,;  Pomeranien-  nod  Gitioii«niebalQii-Anf|;iuS)  €t, 

^  Take  of  Bitter  Orange  Feel,  cut  small,  om  quarter  of  an  ounce  [avoirdupois] ; 

Fresh  Leaaon  Peel,  cut  small,  Jifty-^'x  graxnt;  Gloves,  bruised,  ttoenty-^ght  grawM; 

Boiling  Distilled  Water  ten  ftuidouncee  [Imperial  measure].     Infuse  in  a  covered 

vessel,  for  a  quarter  of  an  hour,  and  strain."  Br.    A  grateral  stomachic  in  the  dose 

tif  one  or  two  fluidounces  (30  or  60  0.e.). 

INFUSUM  BRAYER^.  U.S.    Infudon  of  Brayera. 

({N-7U'9t)M   BBAT-S'RJB.) 
Inf^unim  Onito,  Br,;  Infuiion  of  Koqmo  ;  Tisane  de  OonafO,  Fr.;  KoMOtrank,  0. 

'*  Brayera,  in  No.  20  powder,  «ix  partt  [or  one  ounce  av.] ;  Boiling  Water,  one 
hmdred  parts  [or  one  pint].  Pour  the  Boiling  Water  upon  the  Brayera,  and  let 
it  macerate  in  a  oovered  vessel  until  cool.  This  Infusion  should  be  dispensed  with- 
out straining."  U.  S. 

"  Take  of  Kousso,  in  coarse  powder,  one  half  of  an  ounce  [avoirdupois] ;  Boiling 
Distilled  Water  eiyhi  Jluidouneee  [Imp.  meas.].  Infuse  in  a' covered  vessel,  for 
fifteen  minutes.     Not  to  be  strained."'  Br.    The  whole  may  be  taken  for  a  dose. 

This  is  a  new  officinal  infiision,  which  has  been  introduced  with  a  view  of  afford- 
ing  an  effident  method  of  administering  koosso.  It  is  of  the  same  strength  as  the 
British  infusion.  The  unusual  direction  to  dispense  an  infusion  without  straining 
argues  little  faith  in  the  ability  of  the  menstruum  to  exhaust  the  drug.  The  dose 
would  be  half  a  pint  (236  G.c). 

INFUSUM  BUCHU.  Br.    Infiuium  of  Buchu. 

(pr-FU'gtM  bG'^hu— bn'ka.) 
Infasam  DioamaB  s.  Baronna ;  Tiiaae  de  Bimoo,  Fr.;  Baelmaafguny  0. 

^^  Take  of  Buchu  Leaves,  bruised,  half  an  ounce  [avoirdupois] ;  Boiling  Distilled 
Water  ten  flvidounces  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  half  an  hour, 
and  stoain."  Br. 

This  infusion  was  dropped  at  the  last  revision.  If  made  by  the  general  formula 
(see  page  812),  it  will  be  one  and  a  half  times  the  strength  of  the  preparation  of 
U.  8.  P.  1870.  It  has  the  odor,  taste,  and  medical  virtues  of  the  leaves,  and  affords 
a  convenient  method  of  administering  the  medicine.  The  dose  of  the  British  prep- 
aration is  one  or  two  fluidounces  (30  or  60  G.c). 

INFUSUM  CALUMB-S:.  Br.    Infimcm  of  Oahmba. 

(pC-rU'ft^M   CA-Lt^M'BA) 
TiaaiM  de  Colombo,  Fr,;  Kolombo-Inftifion,  O. 

"  Take  of  Calumba  Root,  cut  small,  half  an  ounce  [avoirdupois] ;  Gold  Distilled 
Water  ten  fluidouncee  [Imp.  meas.].  Macerate  in  a  oovered  vessel,  for  half  an  hour, 
and  strain."  Br. 

This  preparation  was  not  retained  in  the  present  Pharmacopoeia.  When  made  by 
the  general  formula  (see  page  812)  it  will  be  three  times  as  strong  as  the  infusion 
of  D.  8.  P.  1870. 
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The  iDftunon  of  Gblambo  is  apt  to  spoil  very  quickly,  oBpecialljr  in  ir«mi  wettfiar. 
It  has  been  generally  supposed  that  the  cold  infusion  would  keep  better  than  the 
hot,  because  it  contains  no  starch.  Mr.  Thomas  Greenish,  howcTer,  upon  compar- 
ing specimens  of  the  two  iAftuions,  found  that  the  spontaneous  change  began  sooner 
in  the  cold  than  in  the  hot,  though  the  former  was  clearer.  Columbo  contains  starch 
and  albumen.  CSold  water  extracts  the  latter  without  the  former ;  hot  water  the 
former  with  comparatiyely  little  of  the  latter,  which  is  partially  coagulated  by  the 
heat.  Both  starch  and  albumen  are  liable  to  spontaneous  change ;  "but  the  former 
is  much  the  more  permanent  of  the  two.  Hence  it  is,  according  to  Mr.  Gkeenish. 
that  the  hot  infusion  keeps  best.  Indeed,  he  ascribes  the  change  which  taJcea  place 
in  the  starch  of  the  hot  iniiision  chiefly  to  the  agency  of  a  fittle  albumen,  which 
has  escaped  coagulation.  According  to  these  views,  the  best  plan  of  preparing 
infusion  of  columbo  is  to  exhaust  the  root  with  cold  water,  by  which  the  starch  is 
left  bdiind,  and  then  to  heat  the  infusion  to  the  boiling  point  in  order  to  coagokte 
the  albumen.  (A,  J.  jP.,  xviii.  141 ;  from  P.  J.  Tr,)  Upon  oomparing  speoimeiis 
of  the  cold  ana  hot  infosioD,  we  have  not  found  the  results  of  Mr.  Oreeoish  fully 
confirmed.  The  cold  infusion  appeared  to  keep  better  than  the  hot.  Neverthdesa 
the  plan  of  preparing  the  infusion  above  proposed  is  probably  the  best  The  infor 
sion  of  columbo  is  not  disturbed  by  salts  of  iron,  and  may  be  conveniently  admin 
istered  in  connection  with  them.  The  dose  of  the  British  infusion  is  two  fluid 
ounces  (60  O.c.)  three  or  four  times  a  day. 

INFU8UM  CARYOPHYLLI.  Br.    Infusion  of  Oovea. 

(pr-FU'9t}H  OXlUT'^PHf  L'lX) 

Tisane  de  Oirofle,  Fr,;  Gewttnnelken^Infasion,  G. 

"  Take  of  Gloves,  bruised,  a  quarter  of  an  ounce  [avoirdupob] ;  Boiling  Distilled 
Water  ten  fluidouncet  [Imp.  meas.].  Infbse  in  a  covered  vessel,  ibr  half  aa  hour, 
and  strain."  Br, 

It  is  fortunate  that  this  infusion  is  rarelv  used,  for  it  was  dropped  at  the  last 
revision  of  the  U.  S.  Pharmaoopoeia.  If  made  by  the  general  formula  (page  788)« 
it  will  be  at  least  six  times  the  strength  of  the  preparaition  of  U.  S.  P.  1870. 

The  infusion  of  doves  affords  precipitates  with  lime-water,  and  with  the  soluble 
salts  of  iron,  line,  lead,  silver,  and  antimony.  (FhtOipB,)  The  dose  of  the  British 
infhsion  is  about  two  floidounoes  (60  Co.). 

INFUSUM  CASCARILLiE.  Br.    Infusion  of  QzsoariOa. 

(|K-rU'§tht  OXS-OA-BlL'LA.) 
Tinne  de  CMOftrilla,^  Fr.;  Kaskarilla-AnffiiM,  0. 

^  Take  of  Gascarilla  Bark,  in  No.  20  powder,  one  oimee  [avoirdupois] ;  Boiling 
DistUied  Water  ten  HuidowMm  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  half 
an  hour,  and  strain/'  Br. 

This  infusion  was  also  dropped  at  the  last  revision  of  the  TJ.  S.  Pharmaeopcoia; 
a  preparation  made  by  the  general  formula  (see  page  812)  will  be  one  and  a  half 
times  the  strength  of  the  infusion  of  casoarilla  of  U.  S.  P.  1870. 

This  infusioD  affords  precipitates  with  lime-water^  infusion  of  galls,  nitrate  of  silver, 
aoetate  and  subaeetate  of  lead,  sulphate  of  line,  and  sulphate  of  iron.  The  doae  of 
the  British  infusion  is  two  fluidouncos  (60  Co.). 

INFUSUM  CATECHU.  Br.    Infusion  of  Ckd^dm. 

Inftisam  Oataobn  Oompositum,  U,  S,  1870;  Infiifion  of  Cataefaii,  B.;  Ti«B«  de  CmImmi  Com- 
po06 v^*y  CatechuafgiiM  mit  Zimmt,  0. 

"  Take  of  Catechu,  in  coarse  powder,  one  hundred  and  wxty  grains;  Cinnamon 
Bark,  bruised,  thirty  graim ;  Boding  Distilled  Water  ten  flmdounces  [Imperial  meas- 
ure!.    Infuse  in  a  covered  vessel,  for  half  an  hour,  and  strain."  Br. 

This  is  an  elegant  mode  of  administering  catechu.  The  dose  is  fVom  one  to  three 
Buidounces  (30  to  90  C.c),  repeated  three  or  four  times  a  day,  or  more  fteqaently. 
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INFUSUM  CHIRATiE.  Br.    Infiuim  of  Ghiretta. 

Tii«a6  do  Cfairette,  Fr,f  Cbiretta-Thee,  G. 

"  Take  of  Cbiretta,  cat  small,  a  quarter  ^on  otmee  [avpirdupois] ;  Distilled  Water^ 
at  120^  F.  (48°'9  Cl.)»  ten  Jhndovaicei  [Imp.  meas.].  Inf^  id  a  covered  Tessd, 
for  half  SD  hour,  and  straiD."  Br. 

The  dose  of  this  simple  bitter  is  from  one  to  three  floidouDces  (30  to  90  G.c). 

INFUSUM  CINCHONiE.  U.S.    Infuinm  of  Omch(yrui. 

(JN-FC'§tJM  ClN-CHO'NiB-«In-k6'ii5.) 

XaAunill  Cinehona  Aoidum,  Br,;  Infusion  of  Tellow  Bark ;  Infusion  of  Calisaja  Bark ;  TLsan 
da  Qoin^^nina  jaune,  /V.y  Kalisaya-Rindenaufguss,  0, 

**  Cinchona,  in  No.  40  powder,  tix  parts  [one  ounce  av.]  ;  Aromatic  Sulphuric 
Add,  one  part  [eighty  minims] ;  Water,  a  sufficient  quantity^  To  make  (me  hun- 
dred parte  [or  one  pint].  Mix  the  Acid  with  fifty  parte  [or  half  a  phit]  of  Water, 
aad  moisten  the  powder  with  three  parte  [or  half  a  fluidoiinoe]  or  the  mixture  \ 
fuA  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon  it,  first,  the 
vemainder  of  the  mixture,  and  afterward,  Water,  until  the  Infusdon  weighs  one  hvm^ 
dred  parts  [or  measures  one  pint].  When  no  variety  of  Cinchona  is  specified  by 
the  physieian  directing  this  Infusion,  use  Tetlow  Oinchona.''  Ui  S, 

^  Take  of  Bed  Cinchona  Bark,  in  No.  40  powder,  half  an  ounce  [AVoirJ  ;  Aro- 
matic Sulphuric  Add  one  Jluidrachm  [Imp.  meas.] ;  Boiling  Distiued  Water  ten 
flmdouncee  [Imp.  meas.].  Infuse  in  a  covered  vessel  for  one  hour,  and  strain." 
Br. 

Though  the  inihsioB  with  boiling  water  is  more  quickly  prepared  than  the  c6ld 
infusion,  and  therefore  better  adapted  to  cases  of  emergency,  yet  the  former  is  a  more 
elegant  preparation,  not  turbid  like  the  latter,  and  at  least  equally  efficient.  We, 
thmfore,  prefer  the  process  of  the  U.  S.  Pharmacopoeia,  provided  it  be  skilfully 
conducted. 

l%e  U.  S.  infusion  is  an  efficient  preparation.  Water  extracts  from  bark  the 
kioates  of  quinine  and  einchonine,  but  leaves  behind  the  compounds  which  these 
principles  form  with  the  cinchotannic  acid.  The  simple  infVision,  therefbre,  is  rather 
feeble.  But  the  addition  of  the  acid  insures  the  solution  of  all  or  neariy  all  the  active 
matter.  Dr.  Geo.  B.  Wood  placed  much  reliance  in  this  infusion.  It  would  be 
best  to  macerate  the  bark  with  the  acidulated  water  some  time  before  it  is  intro- 
daced  into  the  percolator. 

The  infusion  of  dnchona,  made  without  acid,  affords  precipitates  with  the  alka^ 
fies,  alkaline  carbonates,  and  alkaline  earths ;  the  soluble  salts  of  iron,  sine,  and  silver ; 
oorrosive  chloride  of  mercury,  arsenious  add,  and  tartar  emetic;  gelatinous  solutions-; 
and  various  vegetable  infbsions  and  decoctions,  as  those  of  galls,  chamomile,  columbo, 
eaaearilla,  horseradish,  cloves,  catechu,  orange-peel,  fi>xglove,  senna,  rhubarb,  valerian, 
and  dmaruba.  In  some  instances  the  predpitate  occurs  immediately,  in  others  not 
Ibr  several  hours.  Few,  however,  oi  these  substances  diminish  the  efficacy  of  the 
infusion,  as  they  do  not  affect  the  active  principles.  The  alkalies,  alkaline  earths, 
and  vegetable  astringents  are  really  incompatible.  As  gallic,  tartaric,  and  oxalic 
adds  form  salts  with  quinine  of  somewhat  difficult  solubilitv,  the  neutral  and  solu- 
ble gallates,  tartrates,  and  oxalates  produce  in  the  infusion  slight  precipitates  of  cor- 
responding salts  of  the  alkaloids ;  but  these  are  redissolved  by  an  excess  of  the  acid. 
Tartrate  of  antimony  and  potassium  does  not  predpitate  the  alkak)ids.  Solutions 
of  iodine  are  incompatible,  forming  with  the  alkaloids  insoluble  compounds.  For 
an  account  of  the  chemical  reactions  of  the  infudons  of  different  varieties  of  Cin- 
chona bark,  see  A.  J.  P.  (ix.  128). 

The  simple  inftusion  of  dnchona  may  be  advantageously  administered  in  cases 
which  require  tonic  treatment,  but  do  not  caH  for  the  full  poweca  of  the  bark.   The 
add  infusion  has  all  the  powers  of  dnchona  itself     The  medium  dose  is  two  fiuid- 
pnnces  (GO  Cx.),  equivalent  to  a  drachm  of  the  bark. 
52 
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INPUSUM  CUSPARI^.  Br.    Injvsum  of  Oasparia. 

(Pf-FU'§tJM  CttB-Pl'B|-JE.) 
Tiaane  d'Angiutare,  Fr,;  AnguatonuAafguu,  0. 

'*  Take  of  Cosparia  Bark,  in  No.  40  powder,  half  an  ounce  [aToirdnpois] ;  Dis- 
tilled Water,  at  120^  F.  (48^-9  C.)«  ten  Jhudounces  [Imp.  meas.].  Infiise  in  a  ooy- 
ered  vessel,  for  one  hour,  and  strain."  Br. 

Under  the  name  of  Infwum  Angiuturm  tbis  preparation  was  officinal  in  the  U.S. 
Pharm.  1870,  made  in  the  proportion  of  half  a  troyoanoe  of  angnstara  bark  in  a 
pint  of  water.  Made  according  to  the  general  formula,  page  812,  it  wonid  be  three 
times  the  strength  of  the  infosion  formerly  officinal.  The  dose  of  the  British  in- 
fusion Ib  two  flaidounces  (60  C.c.)>  repeated  every  two,  three,  or  four  honre. 

INFUSUM  DIGITALIS.  U,  &, -Br.    Infasim  of  I}igiktU$. 

Tisane  de  Dirltale,  Fr.;  Fingerfantaafouas,  G. 

**  Digitalis,  m  No.  20  powder,  three  parts  [or  fifty-five  grains] ;  Cinnamoo,  III 
No.  20  powder,  three  parts  [or  fifby-five  grains]  ;  Boiling  Water,  one  hwutred  ami 
eighty-fioe  parte  [or  seven  and  a  half  flaidounces]  ;  Alcohol,  fifteen  parte  [or  six 
fluidrachms] ;  Water,  a  sufficient  ^tuantity^  To  make  ttoo  hundred  parts  [or  half  a 
pint].  Pour  the  Boiling  Water  upon  the  mixed  powders,  and  macerate  for  two 
hours  in  a  covered  vessel.  Then  strain,  add  the  Alcohol,  and  pass  enongh  Water 
through  the  strainer  to  make  the  infusion  weigh  ttoo  hundred  parts  [or  mcaaure 
half  a  pint]."  U.  S. 

"  Take  of  Foxglove  leaves,  dried,  twenty-eight  grains ;  Boiling  Distilled  Water 
ten  Hmdounees  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  fifteen  minutee,  and 
strain."  Br. 

The  U.  S.  P.  infusion  does  not  differ  essentially  from  that  formerly  offidnaL 
Mr.  D.  E.  Prall  {A.  J.  P.,  1878,  p.  423)  proved  that  the  abundant  precipitate  in 
the  old  infusion  was  caused  by  the  tincture  of  cinnamon,  and  recommended  a  simple 
infusion  without  any  aromatic.  The  present  process  affords  a  preparation  which 
keeps  moderately  well,  but  it  is  not  entirely  free  from  precipitation,  which  may  be 
prevented  by  replacing  one  fluidounce  of  water  in  a  pint  of  the  infusion  with  one 
fluidounce  of  glycerin,  as  proposed  by  M.  F.  K  Valentine,  {A.  J.  P.,  1884,  p.  504.) 

The  U.  S.  mnision  is  essentially  the  same  as  that  employed  by  Withering.  It 
affords  precipitates  with  sulphate  of  iron,  acetate  of  lead,  tannic  add,  and  infusion  of 
cinchona.  The  dose  has  usually  been  stated  at  half  a  fluidounce  (15  Ca),  repeated 
twice  a  day  under  ordinary  circumstances,  everv  eight  hours  in  urgent  caaea,  until 
the  system  is  affected.  The  proportion  of  digitalis  is  scarcely  half  as  great  in  the 
British  preparation,  and  the  dose  is  proportionably  larger.  It  will  not  escape  die 
dose  observer,  that  the  stated  dose  of  digitalis  in  infusion  is  much  larger  than  in 
substance,  for  which  there  does  not  appear  to  be  a  good  reason,  but  which  aocoonfli 
for  the  fact  that  many  physicians  assert  that  they  get  better  results  firom  the  in- 
fusion than  from  the  digitalis  itself.  The  British  Pharmacopoeia,  though  its  in* 
fusion  has  only  about  half  the  strength  of  ours,  gives  its  doee  as  from  two  to  fou 
fluidrachms  (7*5  to  15  C.c). 

INFUSUM  ERGOTiE.  Br.    If^uri<m  of  ErgoL 

(pr-FU'§OM  ttB'O^-TiB.) 
Tiaane  de  S^jslo  ergots,  Fr.;  MuUerkonukofgiiM,  0. 

"  Take  of  Ergot,  crushed,  a  quarter  of  an  ounce  [avoirdupois!  ;  Boiling  Distilkd 
Water  ten  fkMmnoes  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  half  an  hour, 
and  strain."  Br. 

The  dose  of  this  infusion  is  two  fluidounoes  (60  G.c.).* 

*/N/if««iii  Bvpaiorii.  U.S.  1870.  Th/wmh  of  TAoroughwoH.  *<Take  of  Thoronfhiroii  «r 
BoneBet  [the  dried  herb]  a  troyounee  ;  Boiling  Water  a  pint.  Maoemte  for  two  hoare  in  a  eorand 
vessel,  and  strain."  U.  S.  1870.  As  a  tonio.  this  infusion  should  be  taken  cold  in  the  doee  of 
or  two  flaidonnoes  (30  or  60  Co.)  three  or  four  times  a  daj,  or  more  flreqoently ;  as  an  emetic 
diaphoretic,  in  large  tepid  draughts.    It  is  popularly  called  (onetef  fta. 
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INFUSUM  GENTIANS  COMPOSITUM.  Br.     Ompound  Infudon 

of  Gentian. 

Tinne  de  Oentiane  compos^e,  Fr.;  Entiananfsuu,  G. 

''  Take  of  OentiaD  Koot,  sliced,  Bitter-Orange  Peel,  eat  small,  of  each,  fifiy-Jvot 
grains;  Fresh  Lemon  Peel,  ont  small,  one  quarter  of  an  ounce  [avoir.]  ;  Boiling 
Distilled  Water  ten  Jluidounces  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  half 
an  hoar,  and  strain."  Br. 

<'  Take  of  Gentian,  in  moderately  coarse  powder,  half  a  troyotmce ;  Bitter  Orango 
Peel,  in  moderately  coarse  powder,  Coriander,  in  moderately  coarse  powder,  each, 
sixty  grain$;  Ahsohol  tux>  Jluidounces;  Wnter  a  sufficient  quaniHty,  Mix  the  Alcohol 
with  fourteen  flaidoanees  of  Water,  and,  having  moistened  the  mixed  powders  with 
three  flaidrachms  of  the  menstruum,  pack  them  firmly  in  a  conical  percolator,  and 
gadoally  poar  upon  them  first  the  remainder  of  the  menstntum,  and  afterwards 
Water,  until  the  filtered  liquid  measures  a  pint."   U.  &  1870. 

It  is,  in  our  opinion,  unfortunate  that  this,  the  most  ^teemed  of  all  infusions, 
should  have  been  dropped  by  the  Committee  of  Revision  of  the  Pharm.  1880. 
We  have  inserted  the  formula  of  the  U.  S.  P.  1870,  as  it  will  doubtless  continue  to 
be  largely  prescribed.  It  should  be  designated,  however,  as  U.  S.  P.  1870.  It  has 
been  die  eastern  with  some  physicians  to  prescribe  a  concentrated  infusion  made  with 
one-fourth  the  quantity  of  menstruum  directed  by  the  formula  of  U.  S.  P.  1870. 
This  permits  the  use  of  a  valuable  tonic  with  the  presence  of  but  a  trifling  amount 
of  alcohol.  This  concentrated  preparation  keeps  well,  and  it  may  be  diluted  with 
the  right  quantity  of  the  proper  menstruum  by  the  phannacist  to  make  the  infusion 
of  U.  S.  P.  1870. 

The  use  of  the  alcohol  is  to  assist  in  dissolving  the  bitter  principle,  and  at  the 
same  time  to  contribute  towards  the  preservation  of  the  infusion,  which,  without 
this  addition,  is  verv  apt  to  spoil.  It  has,  however,  been  abandoned  by  the  British 
Pharmacopoeia,  and  lemon  pe«l  substituted ;  this  is  a  verv  doubtful  improvement. 
The  doee  is  a  fluidounoe  (30  Co.)  repeated  three  or  four  tunes  a  day. 

INFUSUM  JABORANDI.  Br.    Infuaim  of  Jaborandi 

**  Take  of  Jaborandi,  cut  small,  Jialf  an  ounce  [avoir.] ;  Boiling  Distilled  Water 
tenfluidaunees  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  half  an  hour,  and 
stndn."  Br. 

This  is  a  good  preparation  of  jaborandi,  and  is  useful  in  those  cases  where  the 
effects  of  the  drug  are  increased  by  large  dilution  with  water,  as  in  promoting  dia- 
phoresis. (See  Pilocarpus.)  The  dose  of  the  infusion  is  from  one  to  two  fluidounoes 
(30  or  60  G.G.). 

INFUSUM  KRAMERIJE.  Br.    Infusion  of  Rkaimy. 

TIsKBe  do  Ratanbla,  Fr.;  Ratanha-Anfpm,  O, 

<^  Take  of  Rhatany  Root,  in  coarse  powder,  half  an  ounce  [avourdupois] ;  Boil> 
ing  Distilled  Water  ten  Jluidounces  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for 
half  an  hour,  and  strain."  Br. 

The  infusion  of  rhatany  is  undoubtedly  most  efficient  when  prepared  by  the 
mode  of  percolation,  with  cold  water,  from  the  root  in  a  state  of  moderately  coarse 
powder,  as  directed  in  the  U.  8.  process  of  1870.  The  dose  of  the  infusion  is  one 
or  two  fluidounces  (30  or  60  C.c). 

INFUSUM  LINI.  Br.    Infuudon  of  lAnseed. 

(jN-ru'gCM  Li'Ni.) 

Tinae  de  Lin,  Fr.;  LeiDsamen-AiiffrasSy  0, 

^  Take  of  Linseed  one  hundred  and  fifty  grains;  Dried  Liquorice  Root,  in  No. 
20  powder,  fifty  grains;  Bciling  Distilled  Water  ten  fiuidounoes.  Intaae  in  a 
ooTered  yessel,  for  two  hours,  and  strain.''  Br. 
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This  is  nearly  identioal  with  the  Compound  In/unon  of  Ffaaueed  of  the  IT.  S.  P. 
1870.'*'  It  is  a  useful  demulcent  drink  io  inflammatory  affections  of  the  mucous 
membrane  of  the  lungs  and  urinary  passages.     It  may  be  taken  cui  libitum. 

INFUSUM  LUPULI.  Br.    Infusion  of  Hop. 

Infasum  Hiimali«  U.  S.  1870 ;  Tisane  de  Houblon,  Fr.;  Hopfenanfjsiui,  O. 

'<  Take  of  Hop  half  an  ounce  [avoirdupois]  ;  Boiling  Distilled  Water  ienfiMtd- 
ounce§  [Imp.  meas.].     Infuse  in  a  covered  vessel,  for  one  hoar,  and  strain."  Br. 

The  infusion  of  hops  U.  S.  P.  1870  was  made  exactly  like  the  above,  exo^  that 
the  strength  was  half  a  troyounoe  to  a  pint  As  it  was  dropped  at  the  last  reviaioB, 
it  must  now  be  made  by  the  general  formula,  page  812  (unless  otherwise  directed), 
which  will  make  it  three  times  the  strength  of  the  former  infusion. 

The  dose  of  the  British  infusion  is  one  or  two  fluidounoes  (30  or  60  C.G..).f 

INFUSUM  MATIC^.  Br.    Infufdon  of  Matioo. 

Tuant  d«  Matioo,  Fr./  Matioo-Aufgass,  O. 

^*  Take  of  Matico  Leaves,  out  small,  Mfan  ounce  [avoirdupois] ;  Boiling  Distilled 
Water  ten  fluidouncea  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  half  an  hour,  and 
strain."  Br, 

The  dose  of  this  infusion  is  two  fluidounces  (60  G.o.)4 

INFUSUM  PRUNI  VIRGINIANS.  U.  8.     Infimon  of  WUd-<Amy. 

(IK-rU'§tjM  PBCuI  VlE-9lN-|-A'NjB.) 
Tiaane  d'Eoorce  de  Oerisier  sauvage,  Fr.;  Wildkirschen-Thee,  0, 

"  Wild-cherry,  in  No.  40  powder,  four  parU  [or  half  an  ounce  av.]  ;  Water,  a 
iuffident  guantity.  To  make  one  hundred  parts  [or  twelve  fluidounces).  Moisten 
the  powder  with  six  parts  [or  six  fluidrachms]  of  Water,  and  macerate  for  one 
hour ;  then  pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  Water 
upon  it  until  the  Infusion  weighs  one  hundred  parts  [or  measures  twelve  fluid- 
ounces]."  IT,  S, 

This  is  a  peculiarly  suitable  object  for  officinal  direction,  as,  in  consequence  of 
the  volatile  nature  of  one  of  its  active  ingredients,  and  for  another  reason  (see  /V«. 
nus  VlrgmUmd)^  it  is  better  prepared  with  oold  water  than  in  the  ordinary  mode. 
The  infusion  of  wild- cherry  bark  is  one  of  the  preparations  to  which  the  piooess  of 
percolation  or  displacement  is  well  adapted.  In  this  way  the  virtues  of  the  bark  ean 
be  more  rapidly  and  thoroughly  exhausted  than  by  maceration  alone.  In  order  to 
allow  time  for  the  reaction  necessary  to  the  production  of  the  hydrocyanic  acid,  an 
hour's  preliminary  maceration  is  directed,  which  might  perhaps  be  advantageously 

•  «  Take  of  Flazteed  half  a  trovounee  ;  Liquorioe  Root,  braised,  one  ktmdrad  tmd  tmmty  graimt  / 
Boiling  water  a  pint.    Macerate  ror  two  hours  in  a  covered  vessel,  and  strain."  U.S.  1870. 

f  ln/v8um  Juniptri,  U.  8.  1870.  In/u9wn  nf  Juniper.  ^  Take  of  Juniper,  bniiped,  a  froyowM*  / 
Boiling  water  a  pint.  Macerate  for  an  boar  in  a  covered  Tetsel,  and  atrain."  U.  S.  1870.  The 
whole  qoaatitj  may  be  taken  in  twenty-fonr  boars,  in  doses  of  two  or  three  flaidouaees  (60  or  90 
C.c). 

I  Infutum  Pareirm.  V.  8.  1870.  Tn/tmon  of  Fareim  Brana.  "Take of  Pareira  Bravm,  brwind, 
a  troyounee;  Boiling  Water  a  pint.  Macerate  for  two  boars  in  a  oovered  vetsel,  and  atnin."  U,S, 
1870.  The  infasioa  of  pareira  brava  is  highly  esteemed  by  some  English  practitioners  as  a  reaadv 
in  irritation  and  obronio  inflammation  of  the  urinary  passages,  and  has  been  fonnd  nsefol  in  cacarrb 
of  the  bladder.  The  dose  is  one  or  two  fluidounoes  (30  or  00  O.c).  Brodie  employed  a  dee^eti^ 
of  the  root,  which  he  prepared  by  boiling  half  an  oaneo  in  three  pints  of  water  down  to  a  pint, 
and  gave  in  the  quantity  of  from  eight  to  twelve  fluidounces  daily.  The  Br.  Pharmaeopaeia  has 
substituted  the  decoction  for  the  infusion. 

In/u»um  Pieis  Liquidm,  U.  8.  1870;  In/unon  of  Tar.  Tar  Water.  "Take  of  Tar  a  pint f 
Water /oicr  pinu.  Mtx  them,  and  shake  the  mUtore  flreauently  during  twenty-foar  hooie.  Thee 
pour  off  the  inftision,  and  filter  through  paper."  U.S.  Water  takes  from  tar  a  small  portion  of 
acetic  acid,  empyroumatic  oil  including  creasote,  and  resinous  matter,  acquiring  a  sharp  empyree- 
matic  taste,  the  odor  of  tar,  and  the  color  of  Madeira  wine.  Thus  Impregnated  it  is  stlmvlant  and 
diuretio,  and  may  be  taken  In  the  quantity  of  one  or  two  pints  dally.  It  is  alM>  used  as  a  wash  in 
ehronio  eataneous  affcettona,  and  is  said  to  have  proved  benefloial,  by  S^|eotion  lute  the  blswider.  It 
some  oases  of  chronic  cystitis. 
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sometrliat  lengtliened.  If  kept  in  a  warm  plaee  this  preparation  nndergoea  a  rapid 
alteration,  and  even  under  the  best  of  circuiustances  is  unstable.  Aooording  to 
the  expenaents  of  Mr.  J.  B.  Moore  {A.  J.  P.,  1873,  p.  242)  two  fluidouBoes  of 
glyeerin  to  the  pint  of  menstruum  is  of  great  advantage  in  delaying  the  ohange. 
When  pn^rij  made,  infusion  of  wild-eherry  bark  is  beautifully  transparent,  has 
the  odor  of  Madeba  wine,  and  the  agreeable  bitterness  and  peenliar  flavor  of  the 
bark.  The  dose  is  two  or  three  fluidounoes  (60  or  90  C.a)  three  or  four  tunes  a 
day,  or  more  frequently  when  a  strong  impression  k  requirea. 

INFUSUM  QUASSTiE.  Br.    Infusion  of  Qwuufia. 

ilS-rt'^frHL  QXJAfl'B|-J&-kw68h'^-e.) 
Timne  do  QaMsie,  Fr.;  Qnaesia-Aufgun,  G, 

"  Take  of  Quassia  Wood,  in  chips,  fifty-five  ^ains ;  Cold  Distilled  Water  ten 
Jliiidounces  [Imp.  meas.].  Macerate  in  a  covered  vessel,  for  half  an  hour,  and 
strain."  Br. 

The  dropping  of  this  infusion  at  the  last  revision  of  the  U.  S.  Pharm.,  and  the 
sabstitution  of  the  general  formula  in  its  place  (p.  81 2\  will  result  in  making  a 
preparation  six  timea  the  strength  of  that  of  the  U.  S.  P.  1870.  Boiling  water  may 
be  employed  when  it  is  desirable  to  obtain  the  preparation  quickly ;  but  cold  water 
affords  a  clearer  infusion.  The  half-hour  maceration  directed  in  the  British  Pharma- 
copoeia, considering  that  cold  water  is  used,  appears  to  us  to  be  too  short  for  the  ex- 
haustion of  the  wood.   The  dose  is  two  fiuidounces  (60  C.c.)  three  or  four  times  a  day. 

INFUSUM  RHEI.  £r.    Injvsum  of  Bhubarb. 

Tiiane  de  Rhabarbe^  Fr.;  £lial>arb«r-Aofgii«,  O. 

'*  Take  of  Rhubarb  Root,  in  thin  slicoB.  a  quarter  of  on  ounce  [avoirdupois]  ; 
Boiling  Distilled  Water  ten  fliddaunoei  [Imp,  meas.].  Infuse  in  a  covered  vessel, 
for  half  an  hour,  and  strain."  Br. 

In  order  that  the  rhubarb  may  be  exhausted,  it  should  be  digested  with  the  water 
near  the  fire,  at  a  temperature  somewhat  less  than  that  of  boiling  water.  It  is  cus- 
tomary to  add  some  aromatic,  such  as  cardamom,  fennel-seed,  or  nutm^,  which  im- 
proves the  taste  of  the  incision,  and  renders  it  more  acceptable  to  the  stomach.  One 
drachm  of  either  of  these  spices  may  be  digested  in  connection  with  the  rhubarb. 

This  infVision  may  be  given  as  a  gentle  laxative,  in  the  dose  of  one  or  two  fluid- 
ounoes (30  or  60  C.a),  every  three  or  four  hours  till  it  operates.  It  b  occasionally 
used  as  a  vehicle  for  tonic,  antacid,  or  more  active  cathartic  medicines.  The  stronger 
adds  and  most  metallic  solutions  are  incompatible  with  it. 

As  infbsion  of  rhubarb  was  not  retained  in  the  present  Pharmacopoeia,  the  general 
formula,  page  812,  must  be  used  (unless  otherwise  directed),  which  will  make  a 
preparation  six  times  the  strength  of  that  of  the  U.  S.  P.  1870. 

INFUSUM  BOSJE  ACIDUM.  £r.    Acid  Infunm  of  Rokb. 

Iniiisain  Xosm  Oompoiitnm,  U.  8. 1870;  Compoond  InfuBion  of  Rose;  Add  Infusion  of  Rose, 
Tlone  de  Rose  oompos^e,  /V./  Saurer  Rosenaufguss,  0, 

"  Take  of  Dried  Red-rose  Petals,  broken  up,  a  quarter  of  an  oun4x  [avoirdupois]  ; 
Diluted  Sulphuric  Acid  one  flutdrachm  ;  Boiling  Distilled  Water  ten  fluxdounceg 
[Imp.  meaa.J.  Add  the  Acid  to  the  Water,  infuse  the  Petals  in  the  mixture  in  a 
covered  vessel,  for  half  an  hour,  and  strain.*'  Br. 

The  formula  of  the  U.  8.  P.  1870  is  preferable  to  that  of  the  British  Pharm.  on 
account  of  the  presence  of  sugar.  It  is  unfortunate,  in  our  opinion,  that  this  elegant 
infusion  was  dropped  at  the  last  revision  of  the  U.  8.  PharmacopOdia.  We  append 
the  formula  of  the  U.  8.  P.  1870.  '*  Take  of  Red  Rose  [dried  petals]  half  a  troy- 
ouneej  Diluted  Sulphuric  Acid  three  fiuidrachms)  Sugar  [refined],  in  coarse 
powder,  a  troyounce  and  a  half;  Boiling  Water  two  pints  and  a  half  Pour  the 
Water  upon  the  Rose  in  a  covered  glass  or  porcelain  vessel ;  add  the  Acid,  and 
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macerate  for  half  an  boor.     Lastly,  dissolve  the  Sugar  in  the  liquid,  and  fltrain.'* 

The  red  roses  serve  little  other  purpose  than  to  impart  a  fine  red  odor  and  a  alight 
astringent  flavor  to  the  preparation,  whioh  owes  its  medicinal  virtues  almost  ezdu* 
sively  to  the  sulphuric  acid.  According  to  Mr.  J.  B.  Barnes,  one  part  of  gljcerin 
addeid  to  eight  or  nine  parts  of  inftision  of  rose  increases  greatly  its  brigbtDeas  and 
transparency.  It  is  refrigerant  and  astringent,  and  affords  a  useful  and  not  unpleas- 
ant drink  in  hemorrhages  and  colliquative  sweats.  It  is  much  used  by  Britiah  pradir 
tionere  as  a  vehicle  for  udine  medicines,  particularly  sulphate  of  magnesium,  the  taste 
of  whioh  it  serves  to  cover.  It  is  also  employed  as  a  gargle,  usually  in  connection 
with  acids,  nitre,  alum,  or  tincture  of  Cayenne  pepper.  The  dose  is  from  two  to 
four  fluidounces  (30  to  118  C.c.).* 

INFUSUM  SENEGJE.  Br.    Infasim  of  Senega. 

Tisane  de  Polygale  de  Virginie,  Fr,;  Senegs-Aufgnss,  0. 

^  Take  of  Senega  Root,  in  No.  20  powder,  half  an  ounce  [avoirdupois] ;  Bofling 
Distilled  Water  (en  Jluidounees  [Imp.  mcas.].  Infuse  in  a  covered  vessd,  for  half 
an  hour,  and  strain."  Br, 

The  dose  of  the  preparation  is  from  one  to  three  fluidounces  (30  to  90  Co.). 

INFUSUM  8ENNJE.   Br.    Infimm  of  Smna. 

Tisane  de  S^n^,  Fr.;  Senna- Aufguss,  0, 

"  Take  of  Senna  one  ounce  [avoirdupois] ;  Ginger,  sliced,  twenty-eight  grains ; 
Boiling  Distilled  Water  ten  fluidounces  [Imp.  meas.].  Infose  in  a  covered  vessel, 
for  half  an  hour,  and  strain."  Br. 

"  Take  of  Senna  a  troyounce;  Coriander,  bruised,  sixty  grains;  Boiling  Water 
a  pint.     Macerate  for  an  hour  in  a  covered  vessel,  and  strain."   U.  S.  1870. 

We  prefer  the  coriander  of  the  U.  S.  Pharmacopoeia,  1 870,  to  the  ginger  of  the 
British.  The  strength  of  the  Britbh  preparation  has  been  doubled  in  the  present 
edition  of  the  Pharmacopoeia,  and  ie  now  nearly  twice  as  great  as  that  of  the  U.  8. 
infusion  of  1870.  The  infusion  deposits,  on  exposure  to  the  air,  a  ydlowisb  precipi* 
tate,  which  is  said  to  aggravate  its  griping  tendency ;  it  should,  therefore,  not  be 
made  in  large  quantities.  It  is  customary  to  connect  with  it  manna  and  some  one 
of  the  saline  cathartics,  which  increase  its  efficacy,  and  render  it  less  painful  in  its 
operation.  (See  Infusum  Sennst  Oomposifum.)  The  dose  of  the  infbsion  is  about 
four  fluidounces  (118  Co.).  The  cola  infusion,  especially  if  made  by  percolation 
from  the  coarsely  powdered  leaves,  while  probably  not  inferior  in  strength  to  that 
prepared  with  boiling  water,  is  said  to  be  less  unpleasant  to  the  taste. 

Off.  Prep.  Br.  Mbtura  Sennse  Composita. 

INFUSUM  SENN^  C0MP08ITUM.  U.  8.     Qmpatmd  Infusion  oj 

Senna.    [^Blaok  Draught.'] 

((N-Fn'9t^  SftK'NiE  OQM-POs'f-Tt^M.) 

Tisane  de  S6n6  oompos^e,  Fr.;  Senna-Aafguss,  0. 

"  Senna,  six  parts  [or  half  an  ounce  av.]  ;  Manna,  ^11^00  parts  [or  one  ounce 
av.] ;  Sulphate  of  Magnesium,  twelve  parts  For  one  ounce  av.] :  Fennel,  bruised, 
(too  parts  [or  seventy-three  grains] ;  K)iling  Water,  one  hundred  parts  [or  half  a 
pint] ;  Water,  a  sufficient  quantity^  To  make  one  hundred  parts  |or  half  a  pint]. 
Pour  the  Boiling  Water  upon  the  solid  ingredients  and  macerate  in  a  covered  vessel 
until  cool.  Then  strain,  and  add  enough  Water  through  the  strainer  to  make  the 
Infusion  weigh  one  hundred  parts  [or  measure  half  a  pint].**  IT.  S. 


•  /n/tiMim  Salvim.  U.S.  1870.  /n/iMion  0/  Sage.  "Take  of  Sage  ka{f  a  tromownee  ;  Boiliag 
Water  a  jnni.  Macerate  for  half  an  hour  in  a  oovered  yessel,  and  strain."  U.  A  P.  1870.  This 
preparation  is  less  used  internally  than  as  a  gargle,  or  as  a  yehicle  (br  other  fnbstanoei,  tnoh  as 
alum,  employed  in  this  way. 
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This  preparation  is  the  Black  Draught  of  European  Phannacy,  and  it  ia  an  ex- 
eellent  form  of  administering  these  cathartioa  in  a  liquid  condition.  The  simple 
infusion  of  senna  was  dropped  in  the  last  revision  of  the  British  Pharmacopceia ; 
and  the  above,  which  more  closely  corresponds  with  tenna  tea^  used  as  a  popular 
purgative  draught,  substituted.    The  dose  is  about  four  fluidounces  (118  C.c.). 

INFUSUM  SERPENTARI^.   Br.    Infumon  of  Serpeniary. 

TiMne  d«  Seroentaira^  Fr.;  SehlaagMiwunel-Aiifgiiafy  O. 

^'  Take  of  oerpentair  Rhiiome,  in  No.  20  powder,  quarter  of  <tn  ounce  [avoir- 
dupois] ;  Boiling  Distilled  Water  ten  fiuidouncee  [Imp.  meas.].  Infuse  in  a  covwed 
Teasel,  for  half  an  hour,  and  strain."  Br, 

The  infusion  of  serpent  aria  having  been  dropped  at  the  kst  revision  of  the  U.  S. 
Pharmacopoeia,  the  general  formula,  page  812,  must  be  used  (unless  otherwise 
spedfied),  which  will  make  an  infusion  three  times  the  strength  of  the  U.  S.  1870 
preparation.  The  dose  of  the  British  prq)aration  is  one  or  two  fluidounoes  (80 
or  60  C.c),  every  two  hours  in  low  forms  of  fever,  but  less  frequently  in  chronic 
mffocdons.'^ 

INFUSUM  UV^  URSL  Br.    Inftidcm  of  Bearberry. 

(pf.]t'9tTM  U'VA  t)B'8t) 
Tlnne  d'Uv»  VrA,  Fr.;  Bttrentrattbenbl'itter-AufguBS,  0. 

"  Take  of  Bearbenry  Leaves,  bruised,  Jialf  an  ounce  [avoirdupois]  ;  Boiling  Dis- 
tilled Water  ten  flmcUfunceg  [Imp.  meas.].  InAise  in  a  oovered  vessel,  for  one  hour, 
and  strain.**  Br.  The  dose  is  one  or  two  flmdounoes  (30  or  60  C.c)  three  or  four 
times  a  day. 

INFUSUM  VALERIANA.  Br.    Infattum  of  Valerian. 

({N-FU'9t)X   V^-LJt-BI-A'NJL) 

TImdo  de  VaI6riaiii^  Fr,;  BaldrUa-Aufgan,  O, 

'*  Take  of  Valerian  Bhiiome,  bruised,  quarter  of  an  ounce  [avoir.]  ;  Boiling  Dis- 
tilled Water  ten  flutdounoes  [Imp.  meas.].  Infuse  in  a  covered  vessel,  for  one 
hour,  and  strain.    Br. 

This  is  another  of  the  infusions  dropped  at  the  last  revision  of  the  U.  S.  Pharma- 
oopoeia.  It  must  now  be  made  by  the  general  formula,  pa«;e  812  (unless  otherwise 
specified),  and  it  will  therefore  be  six  times  the  strength  of  that  of  the  U.  S.  P.  1870. 

The  dose  of  the  British  infusion  is  two  fluidounces  (60  C.c),  repeated  three  or 
Amr  times  a  day,  or  more  frequently.')' 

INJECTIONES  HYPODERMICS.    Hypodermic  InjeduyM. 

(}N^JJfcC-T|-0^i9  Ht-P9-D£Blf|gjB— |n-J<k-th^9-nes.) 

Under  this  head  are  classed  preparations  which  are  recognised  in  the  British  Phar* 
macopceia  for  hypodermic  application.  Camphor  water  \a  selected  as  the  vehicle 
for  two  of  them  on  account  of  its  antiseptic  properties,  but  it  is  very  doubtful  if 
their  introduction  will  prove  of  praedcal  value,  on  account  of  the  great  likelihood 
of  their  being  dispensed  in  a  partially  decomposed  condition.  Hypodermic  injeo- 
tioDS  should  never  be  prqwred  in  advance  of  actual  requirements. 

•  In/utum  Spigelim.  U.S.  1870.  It^unon  of  Spigtlia.  "Take  of  Spigelia  half  a  trogounes; 
BoQine  Water  n  pint.  Macerate  for  two  hoars  in  a  covered  Teasel,  and  strain."  U.S.  1870.  The 
doae  of  this  infasion,  for  a  child  two  or  three  years  old,  is  from  four  flaidraohms  to  a  fluidounoe 
(16  to  30  Co.) ;  for  an  advlt,  from  four  to  eight  flaidonnoes  (118  to  230  Ce.),  repeated  morning  and 
erening.  A  quantity  of  senna  equal  to  that  of  the  spigelia  is  nsnallj  added,  in  order  to  insure  a 
eathartio  effecL 

JnfnHim  TartMraei,  V.  8.  1870.  Infuuion  of  Dandelion,  « Take  of  Dandelion,  hmised,  two 
trojfounee*  ;  Boiling  Water  a  pint.  Macerate  for  two  hours  in  a  ooTcred  ressel,  and  strain."  U.  S. 
1870.    The  doee  is  a  wiocclassfal  two  or  three  times  a  day,  or  oftener. 

f  fnfutum  Zingiheri9.  V,  S.  1870.  Infutton  of  Oinger.  "Take  of  Ginger,  bruised,  half  a  trMt- 
amnee  ;  Boiling  Water  a  pint.  Macerate  for  two  hours  in  a  oorered  reasel,  and  strain."  u.  S,  18^0- 
TIm  dote  of  thii  InfiviMi  is  two  flnidoanoes  (00  Co.). 
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INJECTIO  APOMORPHIN^  HYPODERMICA.  Br.    Hypo- 

dermid  Injection  of  Apomorphine. 

**  Take  of  Hydrochlorate  of  Apomorphine  ttoo  grains;  Camphor  Water  one  h^uk' 
dred  minimi.  Dissolve  and  filter.  The  solution  should  be  made  as  required  &» 
use."  Br.    The  dose,  by  subcutaneous  injection,  is  from  2  to  8  minims. 

INJECTIO   ERGOTINI    HYPODERMICA.   Br.    Hypodermic 

InjeeHon  of  Ergoda^ 

*^  Take  of  Ergotin  one  hundred  grains  ;  Camphor  Water,  two  hundred  /tuidr 
graim  (or  3  fluidrachms).  Dissolve  bv  stirring  them  together.  The  solution  should 
be  made  as  required  for  use."  Br.  The  dose,  by  subcutaneous  injection,  ia  from  3 
to  10  minims. 

INJECTIO  MORPHINiE  HYPODERMICA.  Br.    Hypodertmc 

Injection  of  Morphine. 

(pC-jflCTTf-O   HOIUPHI'NiE   HT-P^DfiBlll-G^L.) 

"  A  solution  of  acetate  of  morphine  containing  one  grain  of  the  acetate  in  ten 
minims  of  the  injectioU."  Br. 

**  Take  of  Hydrochlorate  of  Morphine  ntnety-two  grains;  Solution  of  Ammonia, 
Acetic  Acid,  Distilled  Water,  of  each,  a  sufficiency. 

''  Dissolve  the  hydrochlorate  of  morphine  in  two  ounces  of  distilled  water,  aid- 
ing the  solution  by  gently  heating:  then  add  solution  of  ammonia  so  as  to  precipi- 
tate the  morphine,  and  render  the  liquid  slightly  alkaline  ;  allow  it  to  cool ;  ooUeot 
the  precipitate  on  a  filter,  wash  it  with  distilled  water,  and  allow  it  to  drain  ;  then 
transfer  the  morphine  to  a  small  porcelain  dish  with  about  an  ounce  of  distilled 
water,  apply  heat  gently,  and  carenilly  add  acetic  acid  until  the  morphine  is  dis- 
solved, and  a  very  slightly  acid  solutiofi  is  formed.  Add  now  sufiicient  distilled 
water  to  make  the  solution  measure  exactly  two  flaidounces.  Filter  and  preserve 
the  product  in  a  stoppered  bottle  excluded  from  the  light.'*  Br. 

Properties.  ^*A  dear  solution  free  from  any  solid  particles.  Very  sliglitly 
acid  to  test  paper.  A  fluidrachm  of  it  rendered  slightly  alkaline  by  the  addition  of 
solution  of  ammonia  yields  a  precipitate  of  morphine  which,  after  being  washed 
and  dried,  should  weigh  4*25  grains,  corresponding  to  six  grains  of  acetate  of  mor- 
phine.'* Br.    The  dose,  by  subcutaneous  injection,  is  from  1  to  5  minims. 

INULA.  U.S.    Inula.    J^Etecampane.'] 

(lN'6-14.) 

''  The  root  of  Inula  Helenium.  Linn^.    {Nat.  Ord.  Compositss.)"  Ui  & 

Aun^e,  Fr.;  AltOktwuruii,  O.;  Enala  Cshipana,  ft.,  Sp. 

Qen.  Ch.  JUaptade  naked.  Seed-down  simple.  Anthers  ending  in  two  brisdes 
at  the  base.  WillcL 

Inula  Selenium.  WiUd.^.  Plant,  iii.  2089;  Woodv.  JHed.  BoL  p.  64,  t  26. 
Elecampane  has  a  perennial  root,  and  an  annual  stem,  which  is  round,  furrowed, 
villous,  leafy,  from  three  to  six  feet  high,  and  branched  near  the  top.  The  leaves 
are  large,  ovate,  serrat«,  crowded  with,  reticular  veins,  smooth  and  deep  green  upon 
the  upper  surface,  downy  on  the  under,  and  furnished  with  a  fleshy  midrib.  Those 
which  spring  directly  fh>m  the  root  are  petiolate,  those  of  the  stem  sessile  and  em- 
bracing. The  flowers  are  large,  of  a  golden-yellow  color,  and  stand  singly  at  the 
ends  of  the  stem  and  branches.  The  calyx  exhibits  several  rows  of  imbricated  ovate 
scales.  The  florets  of  the  ray  are  numerous,  spreading,  linear,  and  tridentate  at  the 
apex.  The  seeds  are  striated,  quadrangular,  and  furnished  with  a  simple  somewbat 
chaffy  pappus. 

This  large  and  handsome  plant  is  a  native  of  Europe,  where  it  is  also  cultivated 
for  medical  use.  It  has  been  introduced  into  our  gardens,  and  has  become  natursl- 
iied  in  some  parts  of  the  country,  growing  in  low  meadows,  and  op  the  soadaidaty 
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fiotn  New  England  to  Pennsylvania.  It  flowers  in  Jnly  and  August.  The  roots^ 
which  are  the  officinal  part,  should  be  dug  up  in  autumn,  and  in  their  second  year. 
When  older  they  are  apt  to  be  stringy  and  woody. 

The  ft^h  root  of  elecampane  is  very  thick  and  branched,  having  whitish  cylindri- 
cal ramifications,  furnished  with  thread-like  fibres.  It  is  externally  brown,  internally 
whitish  and  fleshy ;  and  the  transverse  sections  present  radiating  lines.  The  dried 
root  is  ^*  in  transverse,  concave  slices  or  longitudinal  sections,  with  overlapping  bark, 
externally  wrinkled  and  brown,  flexible  in  damp  weather ;  when  dry,  breaking  with 
a  short  fracture ;  internally  grayish,  fleshy,  slightly  radiate  and  dotted  with  numer* 
ous  shining,  yellowish  brown  resin- cells;  odor  peculiar,  aromatic;  taste  bitter  and 

C^ent."  tr.  S.  Its  medical  virtues  are  extracted  by  alcohol  and  water,  the  former 
ming  most  strongly  impregnated  with  its  bitterness  and  pungency.  A  peculiar 
principle,  resembling  starch,  was  discovered  in  elecampane  by  Valentine  Rose,  of 
iBerlin,  in  1804,  who  named  it  alanttn  ;  but  the  title  tnii^m,  proposed  by  Dr.  Thom- 
Bon,  has  been  generally  adopted.  It  differs  from  starch  in  being  deposited  unchanged 
from  its  solution  in  boiling  water  when  the  liquor  cools,  and  in  giving  a  yellowish 
instead  of  a  blue  color  with  iodine.  It  has  been  found  in  the  roots  of  several  other 
plants.  It  may  be  obtained  white  and  pure  by  precipitating  a  concentrated  decoction 
with  twice  its  volume  of  alcohol,  dissolving  the  precipitate  in  a  little  distilled  water, 
treating  the  solution  with  purified  animal  charcoal,  and  again  precipitating  with 
aloohoL  (J..  J.  P.,  xxxi.  69!)  It  readily  dissolves  in  about  three  parts  of  boiling 
water ;  the  Isevogyre  solution  is  perfectly  clear  and  fluid,  not  paste-like,  but  on  cool- 
ing deposits  neariy  all  the  inulin. 

Its  formula,  according  to  Kitiani  (Tollena,  Handbuck  der  KohhnKydrate,  1888, 
p.  202),  is  6C^H^0^  -|- H,0.  On  prolonged  heating  with  water,  more  rapidly  under 
the  innuenoe  of  dilute  acids,  it  is  changed  into  levulo9e  and  reduces  Fehling's  solu- 
tion. As  in  the  case  of  starch,  intermediate  products  can  be  obtained  be^re  it  is 
completely  changed  into  reducing  sugar.  Dragendorff  obtained  by  heating  with  water 
for  ten  hours  metinvUn^  and  by  heating  for  forty  to  fifly  hours  levuliny  an  optically 
inactive  amorphous  substance  easily  changing  into  leimlose. 

The  amount  of  inulin  varies  according  to  the  season,  but  is  most  abundant  in 
autumn.  Dn^ndorff  obtained  from  the  root  in  October  not  less  than  44  per  cent., 
but  in  spring  only  19  per  cent 

A  crystallizable  suratauce  was  long  since  noticed  to  collect  in  the  head  of  the 
receiver  when  the  elecampane  root  is  submitted  to  distillation  with  water.  Similar 
ttyetsis  may  also  be  observed  after  carefully  heating  a  thin  slice  of  the  root,  and  are 
even  found  as  a  natural  efflorescence  on  the  surface  of  a  root  that  has  been  long 
kept  They  can  be  extracted  from  the  root  by  means  of  alcohol,  and  precipitated 
with  water. 

Kallen  (^Deutsch.  Chem.  Oes.,  1873,  p.  1506,  and  1876,  p.  154)  has  found  that 
these  crystals  consist  chiefly  of  the  anhydride,  Cj.H^O,,  of  alantte  acidy  melting  at 
66^  C,  and  that  what  was  ibrmerly  known  as  heUmn  was  a  mixture  of  these  with 
a  liquid,  alantolj  C^B^fl^  boiling  at  200^  C,  the  true  hdenin*  and  alant  camphor. 
The  crystals  of  helenin,  C^HgO,  have  a  bitterish  taste,  but  no  odor,  and  melt  at 
110^  U.  The  camphor  melts  at  64^  C,  and  in  taste  and  smell  is  suggestive  (^ 
peppermint 

Kedioal  Properties  and  ITses.  Elecampane  is  tonic  and  gently  stimulant,  and 
has  been  supposed  to  possess  diaphoretic,  diuretic^  expectorant,  and  emmenagogue 
properties.     By  the  ancients  it  was  much  employed,  especially  in  the  complBiots 

*  Dr.  Eomb  {Lon,  Lancsi,  toI.  i.,  1885,  p.  672)  states  that  helenin  is  a  powerful  antiseptic  and 
baoterioide,  one  part  in  ten  thousand  of  urine  being  sufficient  to  arrest  putrefaction,  and  a  few 
drops  of  a  solution  of  this  strength  immediately  killing  the  ordinary  baeterial  organisms,  inolnd- 
Ing  the  tiiberele  IweiUns.  Ho  lands  it  as  antiseptio  in  surgery,  and  has  given  it  with  allied  sao- 
oass  internally  in  doses  of  one-third  to  one  grain  in  tubereular,  infantile,  and  catarrhal  diarrhoeas. 
It  is  also  statad  by  Dr.  J.  B.  Obiol  {Lancet,  April,  1886)  to  be  an  efficient  local  remedy  in  the  treat- 
ment of  diphtheria.  •  Brery  four  hours  the  false  membrane  is  to  be  dusted  over  with  powdered 
eanphor,  and  then  painted  with  a  two  per  cent,  solution  of  helenin  in  oil  of  sweet  almonds.  It 
is  affirmed  that  when  the  treatment  was  commenced  on  the  first  day  of  the  patches  the  cure  followed 
in  twenty-four  hours.  The  helenin  was  also  given  internally.  Dose^  one  and  a  half  grains  to 
ebf  Idren  six  years  of  age. 
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peculiar  to  females ;  and  it  is  atill  oocaaionally  resorted  to  io  amenorrhoBa.  In  this 
oouDtry  it  is  ohiefly  used  in  ohronic  diseases  of  the  lungs,  and  is  sometimes  benefi- 
cial when  (he  affection  of  the  chest  is  attended  with  weakness  of  the  digestive  organs, 
or  with  general  debility.  From  a  belief  in  its  deobstruent  and  diuretic  virtueSy  it  was 
formerly  prescribed  in  chronic  engoi^ments  of  the  abdominal  yiscera,  and  the  dropsy 
to  which  they  so  often  give  rise.  It  has  also  been  highly  recommended  both  as  an 
internal  and  external  remedy  in  tetter,  psora,  and  other  diseases  of  the  skin.  The 
usual  modes  of  administration  are  in  powder  and  decoction.  The  dose  of  the  pow- 
der is  from  a  scruple  to  a  drachm  (1*3-3-9  Gm.).  The  decoction  may  be  prepared 
by  boiling  half  an  ounce  of  the  root  in  a  pint  of  water,  and  given  in  the  dose  of 
one  or  two  fluidounces  (30-60  G.c). 

lODOFORMUM.  U.  8.,  Br.    Iodof<yrm. 

CHIa;  393*8.  (i-^D^FOBIlOlf.)  Ct  HTs;  3S^6. 

^'  Iodoform  should  be  kept  in  well-stopped  bottles,  in  a  oool  place/*   UiS.    '*  A 

product  of  the  action  of  iodine  on  a  mixture  of  alcohol  and  solution  of  carbonate  of 

potassium."  Br. 

lodoformianiy  P.O./  lodoformc^  Fr,/  Iodoform,  0. 

This  compound,  discovered  by  S4rfillas  in  1822,  was  introduced  as  a  remedy, 
about  the  year  1837,  by  Dr.  R.  M.  Olover,  of  London,  and  M.  Bouchsrdat,  rf 
Paris,  and  was  first  adopted  as  offidnal  in  the  IT.  S.  Pharmacopoeia  of  1870. 

FreparatioiL  Gom^Iis  and  Gille  published  a  process  in  Joum.  de  Pharm.^  1852, 
p.  196.  (See  U.  S.  D.,  14th  ed.,  p.  511.)  Wittstein's  process  is  an  improvement  on 
this.  Take  two  parts  of  carbonate  of  potassium,  two  of  iodine,  one  of  95  per  oent 
alcohol,  and  five  of  water,  mix  them  in  a  retort,  and  heat  the  mixture  by  means  ^ 
a  water-bath,  until  perfectly  colorless ;  then,  after  the  cooling  of  the  liquid,  poor  it 
into  a  suitable  vessel,  and  allow  it  to  settle.  The  yellow  scaly  mass  deposited  is 
collected  on  a  filter,  washed  thoroughly  with  water,  and  dried  between  folds  of 
bibulous  paper.  As  iodoform  is  very  volatile,  it  must  be  prepared  in  dosed  vessels. 
The  liquid  remaining  after  the  deposition  of  iodoform  oontuns  iodate  and  iodide  of 
potassium,  which  may  be  decomposed  with  renewed  formation  of  iodoform  by  adding 
potassium  dichromate  2  to  3  parts,  and  hvdrochloric  acid  16  to  24  parts ;  this 
liberates  iodine.  32  parts  of  carbonate  of  sodium,  6  parts  of  iodine,  and  16  parts  of 
alcohol  are  now  added,  the  liquid  is  then  again  poured  off  from  the  iodoform  pro- 
duced, and  the  operation  again  repeated  if  necessary.  The  formation  of  the  iodo- 
form is  represented  by  the  rollowinor  equation :  C^H^.OH  4-  ^If  +  3E,C0,  =  CHI, 
4-  GHKO,  -|-  5KI  -4-  2H^  -4-  3C0^  Other  products,  such  as  potassium  iodate,  are, 
however,  formed.  Mr.  G.  K.  bell  (iv.  R.^  March,  1882)  has  practically  tried  neariv 
all  of  the  processes  for  the  preparation  of  iodoform,  and  recommends  FilhoFs,  which 
is  as  follows.  Put  into  a  long-necked  matrsss  or  flask  which  is  supplied  with  a 
perforated  cork  and  long  supply-tube,  a  solution  of  200  parts  of  crystallised  car- 
bonate of  sodium  and  1000  parts  of  distilled  water,  and  add  100  parts  of  alcohol, 
heat  in  a  water-bath  from  60""  C.  to  71*1''  C.  (140""  to  lOO''  F.),  then  gradually  add 
100  parts  of  iodine,  about  10  parts  at  a  time.  When  the  liquid  has  become  color- 
less, remove  the  flask  from  the  water-bath,  and  allow  it  to  cool  three  or  four  houn, 
then  pour  out  on  a  filter ;  return  the  filtrate  to  the  flask,  add  200  parts  of  carbonate 
of  sodium,  100  parts  of  alcohol,  heat  to  71*1^  C.  (160'^  F.),  and  pass  a  slow  cur- 
rent of  chloriue  gas  through  the  mixture  as  long  as  iodine  is  separated,  continuing 
until  the  brown  liquid  is  again  decolorised.  A  small  excess  of  chlorine  is  of  no 
consequence  (Hager  states  that  for  every  1 00  parts  of  iodine  it  requires  the  chlo- 
rine which  can  be  evolved  from  about  200  parts  of  hydrochloric  acid  by  means  of 
manganese  dioxide).  Let  the  flask  stand  twenty- four  hours,  then  throw  the  con- 
tents OP  a  fllter  and  examine  the  filtrate  with  chlorine  water  to  see  whether  it  still 
contains  an  appreciable  amount  of  iodine  compounds,  then  if  necessary  subject  the 
filtrate  to  a  second  treatment  of  chlorine  gas,  adding  previously  only  20  parts  of 
carbonate  of  sodium  and  10  parts  of  alcohol  Collect  the  iodoform  afler  twenty- 
four  hours.  The  filtrate  may  be  concentrated  and  decomposed  by  excess  of  nitric 
acid,  according  to  the  method  recommended  in  Bouchardat*s  process.    The  collected 
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orystak  of  iodofonn  ftre  now  well  washed  with  the  smallest  quantity  of  oold  distilled 
water,  spread  oat  on  pieces  of  bibuloos  p%per,  and  dried  in  the  open  air. 

The  net,  noticed  by  Lieben  in  1870,  that  many  other  oompoands  besides  ethyl 
alcohol  yielded  iodoform  when  treated  with  iodine  and  alkali,  led  Kr'&mer  (^Ber, 
Cfhem,  ure$.y  1880,  p.  1000)  to  propose  the  iodoform  formation  as  an  exact  cmantita- 
tive  test  for  the  presence  of  acetone  in  methyl  alcohol.  This  ^  iodoform  test  is  now 
used  in  testing  the  parity  of  methyl  alcohol  for  use  in  the  manufaotare  of  aniline 
dye  colon,  as  well  as  the  parity  of  acetone  itself.  (See  article  Acetone j  Part  II.) 
Heinrich  Spindler  jff^>oseB  to  make  iodoform  from  the  chlorides,  bromides,  or  chloro* 
bromides  of  the  paraffin  series  by  reaction  with  an  inorganic  iodide ;  thus  if  chloro- 
form and  anhydroue  oalciam  iodide  are  heated  to  120°  0.  iodoform  is  prodaced. 
(^Amer.  Dm^.,  l886,  p.  67.) 

F.  Giinther  reccMnmends  mixing  alcohol  containing  25  per  cent,  of  aldehyd  with 
ten  times  its  weight  of  solution  of  soda,  adding  the  iodine,  and  passing  a  current  cf 
carbonic  acid  gas  through  the  mixture.  (^Arduv  d,  Pharm.y  1887,  p.  373.) 

Ptopexties.  It  is  in  the  form  of  "small,  lemon-yellow,  lustrous  crystals  of  the 
hexagonal  system,  having  a  saffron-like  and  almost  insuppressible  odor,  and  an  un- 
pleasant, slightly  sweetish,  iodine-like  taste.  Not  perceptibly  soluble  in  water,  to 
which  it  imparts  a  slight  odor  and  taste;  soluble  in  80  parts  of  alcohol  at  15°  G. 
(59°  F.),  in  12  parts  of  boiling  alcohol,  in  5*2  parts  of  ether,  and  in  chloroform, 
beniol,  beniin,  disulphide  of  carbon,  and  in  fixed  or  volatile  oils.  Its  solutions  have 
a  nentoal  leaction.  Sp.  gr.  2.000.  It  sublimes  slightly  at  ordinary  temperatures, 
and  distils  slowly  with  water ;  at  about  115°  C.  (239°  F.)  it  melts  to  a  brown  liquid, 
and  at  a  higher  temperature  yields  vapors  containing  iodine  and  carbonaceous  matter. 
If  Iodoform  be  digested  with  an  alcoholic  solution  of  potassa,  the  mixture,  wheu 
acidulated  with  diluted  nitric  acid,  will  give  a  blue  color  with  gelatinized  starch. 
Distilled  water  shaken  with  Iodoform  should  not  change  the  color  of  blue  litmus 
paper,  and  when  filtered,  should  give  no  precipitate  with  test-solution  of  nitrate  of 
silver  (abs.  of  iodide).  Upon  full  combustion,  Iodoform  should  leave  no  residue.*' 
U,S.  It  b  a  volatile  substance,  soft  to  the  touch,  and  totally  devoid  of  corrosive 
properties.  With  potassa  in  solution,  it  is  decomposed,  yielding  formiate  and  iodide 
of  potassium.     Hence  these  two  principles  are  incompatible  in  prescriptions. 

Xedioal  Propertias  and  Vses.  M.  Maitre,  who  has  studied  the  physiological 
effects  of  iodoform  on  men,  states  that  from  a  dose  of  30  or  40  centigrammes  (about 
5  or  6  grains)  no  effects  are  observed  except  a  slight  increase  of  appetite.  Two 
hours  after  it  has  been  taken,  the  presence  of  iodine  can  be  detected  in  the  urine 
and  the  saliva,  and  nearly  three  days  elapse  before  the  whole  is  eliminated.  (See  also 
Hbyges,  Joum,  de  Pharm.y  Juillet,  1867.)  It  passes  off  also  with  the  lacteal  secre- 
tioD.  Given  to  dogs  in  much  larger  doses,  several  grammes  for  example,  it  pro- 
daces  narcotic  effects ;  and  two  stages  in  its  operation  have  been  noticed  ;  the  first 
marked  with  more  or  less  prostration,  with  symptoms  of  intoxication,  the  animal 
tottering,  inclining  to  one  side  with  the  head  falling,  with  loss  of  appetite,  but 
without  vomiting.  The  next  day,  unless  a  very  large  dose  has  been  given,  complete 
recovery  takes  place.  A  still  larger  dose  induces  the  second  stage,  characterised  by 
a  remarkably  intense  excitation,  with  anxious  breathing,  strong  and  short  pulse,  a 
trae  opisthotonus,  sometimes  very  striking,  and  convulsive  movements  of  the  paws, 
especially  the  hinder.  After  death  fatty  degeneration  of  the  heart,  liver,  and  kid- 
neys may  be  found.  (J..  JHoyge»,)  The  very  free  use  of  iodoform  in  Germany  as 
an  antiseptic  dressing  to  wounds,  ulcers,  etc.,  has  led  to  many  cases  of  poisoning. 
Id  the  most  characteristic  and  severe  cases  the  phenomena  of  iodoform-poisoniog 
reaemble  somewhat  those  of  meningitis :  they  are  headache,  somnolence  deepening 
into  stupor,  contracted,  motionless  pupils,  abnormal  quiet  or  restlessness  ending  in  ac- 
tive delirium,  with,  however,  a  normal  temperature  and  an  exceedingly  rapid  pulse. 
lo  cases  of  this  character  death  almost  always  follows,  although  the  symptoms  may 
have  developed  abruptly  and  the  dressing  have  been  removed  at  once.  In  other  cases 
the  principal  symptoms  are  general  malaise  and  depression,  faintness,  headache, 
loss  of  appetite,  and  a  persistent  iodoform  taste  in  the  mouth.  In  some  cases 
there  is  a  slight  temporary  increase  of  temperature.    Mental  depression  or  ex- 
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oitement  is  especially  nodeed.  Finally  the  pulse  becomes  aooelerated,  soft,  nd 
feeble ;  in  some  eases  the  pulse  is  very  rapid, — 150-180,— while  the  tempemtore 
remains  norma],  or  only  slightly  elevated* 

Iodoform,  though  oontaining  29  parts  in  30  of  its  weight  of  iodine,  is  not  loodly 
irritant,  but  anassthetio  and  antiseptic.  It  is  said,  when  employed  as  a  suppository,  to 
produce  unconsciousness  of  the  act  of  defecation.  In  the  form  of  yapor,  it  pooaciaoi 
ansQsthetic  properties,  but  inferior  to  those  of  chloroform.  Ob  account  of  its  kige 
proportion  of  iodine,  it  was  supposed  to  be  capable  of  replacing  that  elemenl  and 
the  iodides  as  a  remedy,  with  the  advantages  of  being  non-irritant,  and  of  having 
an  organic  nature.  Qualities  which  favor  its  absorption  and  assimilation.  The  prin- 
cipal  diseases  in  which  it  has  been  tried  are  goitre,  rickets,  scrofula,  phthisis,  aaMOor* 
rhcea,  syphilis,  glandular  tumors,  inflammatory  disease  of  the  fauces,  with  or  without 
venereal  taint,  etc.,  and  cutaneous  eruptions.  It  may  be  given  in  from  one  to  three 
grains,  three  or  four  times  a  day,  in  pill  form ;  but  it  has  not  met  the  expeotatiott 
of  its  early  advocates,  and  is  not  mucn  used  internally.  The  chief  value  of  iodo* 
form  in  practical  medicine  is  as  an  external  application.  It  has  long  been  used  in 
cases  of  painful  ulcers,  especially  when  of  syphilitic  origin,  but  has  been  fbmid  to 
act  almost  equally  well  in  indolent  leg  ulcers  and  other  non-specific  abrasions,  and 
will  even  produce  marked  relief  in  open  cancers.  Within  the  last  few  years  it  has 
been  freely  employed  as  an  antiseptic  dressing  to  wounds,  and  the  testimony  from 
surgeons  is  so  strong  that  it  is  difficult  to  avoid  believing  that  it  is  one  of  the 
most  certain  remedies  of  the  class.  The  good  results  which  have  been  achieved 
have  led  to  a  series  of  studies  of  its  action  upon  septic  organbms,  with  resolts  which 
are  apparently  at  variance  with  practical  sui^cal  teachings,^  and  which  seem  to 
prove  that  the  iodoform  itself  has  little  power  as  a  bactericide.  When,  however,  it 
is  brought  in  contact  with  the  living  surface  of  a  wound  it  undergoes  a  slow  chemical 
change,  resulting  in  the  liberation  of  iodine,  which  element  has  a  distinct  iofiuenoe 
upon  the  development  of  septic  organisms.  Moreover,  iodoform  appears  to  have 
a  specific  influence  upon  human  tissue,  by  which  it  prevents  the  formation  of  puru* 
lent  or  serous  exudation,  and  greatly  diminishes  the  soil  in  which  the  bacteria 
develop.  Iodoform,  locally  applied,  has  been  found  by  various  diniciaos  to  be  efr* 
pecially  valuable  in  tubercular  abscesses,  and  has  even  been  used  with  asserted  good 
results,  dusted  upon  the  surface  of  the  peritoneum,  in  tubercular  peritonitis. 
In  uterine  affections  vaginal  suppositories,  made  by  incorporating  5*5  grains  of 
iodoform  with  2*5  drachms  of  cacao  butter,  have  been  largely  used,  and  similar  rectal 
suppositories  have  been  employed  with  asserted  advantage  in  enlargements  of  the 
prostate  gland  and  in  fissures  of  the  anus.  In  surgical  dressings  with  iodoform  the 
powder  is  usually  sprinkled  fVeely  upon  the  wounds  and  secured  in  plaoe  by  a  dry 
dressing.  Iodoform  gauze^  or  iodoform  cotton  tt)ool,  may  be  made  by  saturatli^ 
suitable  material  with  a  concentrated  ethereal  solution  and  aflerwards  drying. 

The  maximum  amount  of  iodoform  which  may  be  used  with  safety  as  an  extetnal 
application  is  uncertain.  Dr.  Langenstein  attributes  a  fatal  result  to  one  drachm, 
whilst  one  hundred  and  twenty  grains  have  certainly  caused  death.  In  our  opinien 
not  more  than  half  a  drachm  of  the  iodoform  should  ever  be  applied  to  a  wound. 

One  of  the  principal  obstacles  to  its  employment  is  the  odor,  which,  to  some  pa- 
tients, is  unbearable.  Many  methods  of  disguisins:  the  odor  have  been  recommended, 
but  in  our  experience  the  large  quantity  required  of  each  deodorising  agent  would 
preclude  its  employment  Tannin  has  been  recommended,  but,  as  this  operates  by 
decomposing  the  iodoform,  it  is  not  to  be  thought  of  in  this  connection.  ProbaUy 
the  best  class  of  substances  to  use  are  the  volatile  oils,  such  as  anise,  peppermint, 
fennel,  bergamot,  almond,  etc.,  tonka,  coffee,  and  balsam  of  Peru,  although  the 
latter  acts  by  forming  a  compound,  and  the  aim  should  be  not  to  destroy  the  odor,f 
but  80  to  modify  it  as  to  remove  its  objectionable  features. 

Off.  Prep.  Unguentum  lodoformi. 

C^.  Prep.  Br,  Suppositoria  lodoformi ;  Unguentum  lodoformi. 

*  For  a  more  elaborate  diaoiuiloii  of  these  investigations,  the  reader  is  referred  to  Dr.  H.  C 
Wood's  TrtatUt  on  Thwapeutiet,  7th  edition. 

t  The  pale  yellow  essential  oil  of  the  Svodia  Praxini/oUa  is  aseertod  bj  Mr.  H.  Holbing  (P.  JC 
Tr.f  vol.  xviii.  249)  to  have  the  power  of  covering  the  cidor  of  iodoform. 
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lODUM.  U.S.,  Br.    Iodine. 

I;  126«e«  (LODtte.)  I;  126*8. 

"  A  Don-nMtaUio  elemeat,  obtiuaed  from  the  ashes  of  sea-weeds  and  from  miDeral 
Iodides  and  iodales."  Br. 

ladiBiiia,  U.  &  1870 ;  lode,  JV./  Jod,  G.;  IodiB%  Tu,  Sp. 

The  Iodine  of  the  U.  S.  and  Br.  PbarmacopfBias  is  considered  as  pore ;  and  in 
both,  the  tests  are  given  by  which  its  pnrity  may  be  determined.  '<  Iodine  should 
be  pnserved  in  glass-stoppered  bottles,  in  a  oool  place.**  U.  & 

Iodine  is  a  noiMnetallio  element,  discovered  in  1812  by  Coortois,  a  soda  mann- 
ftMtnrer  of  Paris.  It  exists  in  certain  marine  yegetables,  particularly  the  fnci  or 
eoomon  sea-weeds,  which  have  lon^  been  its  most  abundant  natural  souroe.  It  has 
been  deteetad  in  some  fresh-water  pknts,  among  which  are  the  water-cress,  brook- 
lime,  and  fine-leaved  water-hemlock ;  also  in  the  ashes  of  tobacco,  and  of  Honduras 
sarsapariUa.  (CAo/m.)  It  has  been  found  in  the  beet-root  of  the  grand-duchy  of 
Baden.  (Larngf.)  Sr.  Macadam  detected  a  trace  of  iodine  in  100  gallons  of  water 
need  for  domestic  purposes  in  Edinburgh,  in  several  of  the  domestic  animals,  and 
in  man.  He  detected  it  also  in  potatoes,  beans,  peas,  wheat,  barley,  and  oats. 
(P.  J.  IV.y  Nov.  1854,  p.  235.)  Iodine  is,  moreover,  found  in  the  animal  kingdom, 
as  in  the  sponge,  the  oyster,  various  polypi,  cod-liver  oil,  and  eggs ;  and,  in  the 
mineral  kingdom,  in  sea^water  in  minute  quantity,  in  certain  salt  springs,  as  iodide 
of  silver  in  a  rare  Mexican  mineral,  in  a  sine  ore  of  Silesia,  in  native  nitrate  of 
aodiom,  and  in  some  kinds  of  rock  salt.  It  is  now  obtained  commercially  from  one 
of  these  sources, — ^vis«,  from  the  native  sodium  nitrate,  or  Chili  saltpetre,  with  which 
it  oocnrs  as  so<Uiim  iodate.  The  production  of  the  province  of  Tarapaca  (Peru)  has 
assumed  large  dimensions  within  the  last  few  vears,  as  a  result  of  higher  prices 
establiBhed  by  a  combination  of  Scotch,  French,  and  Peruvian  producers.  The 
present  production  of  the  Chili  saltpetre-works  is  estimated  at  300,000  kilos,  an- 
nually. The  exportations  from  Iquique  in  1881  were  140,000  kilos,  and  in  1882 
205,800  kik)s. ;  Arom  AutofagasU  in  1881  4000  kilos.,  and  in  1882  5000  kilos. 
M.  Bussy  has  obtained  iodine,  in  the  proportion  of  one  part  in  five  thousand, 
from  the  coal-gas  liquor  of  the  gas-works  of  Paris.  It  was  first  discovered  in 
the  United  States  in  the  water  of  the  Confess  Spring,  at  Saratoga,  by  Dr.  Wil- 
liam Usher.  It  was  detected  in  the  Kanawha  saline  waters  by  the  late  Professor 
Emmet ;  and  it  exists  in  the  bittern  of  the  salt-works  of  Western  Pennsylvania,  in 
the  amount  of  about  eight  grains  to  the  gallon.  In  sea-weeds  the  iodine  exists  in 
the  state  probably  of  iodide  of  sodium.  In  different  countries,  sea-weeds  are  burned 
for  the  sake  of  their  ashes,  the  product  being  a  dark-colored  fused  mass  called  kdp. 
This  substance,  besides  carbonate  and  iodide  of  sodium,  contains  more  or  less  com- 
mon salt,  chloride  of  potassium,  sulphate  of  sodium,  etc.  The  deep-sea  fuel  contain 
the  most  iodine ;  and,  when  these  are  burned  at  a  low  temperature  for  fuel,  as  is  the 
case  in  the  island  of  Guernsey,  their  ashes  furnish  more  iodine  than  ordinary  kelp. 
(^Oraham,)  Aocordins  to  Dr.  Geo.  Kemp,  the  laminarian  species,  especially  Lamu 
naria  cUffitata,  L.  $aceharina,  and  L.  bvB)o§a,  which  are  deep-water  sea-weeds,  and 
contain  more  potassium  than  sodium,  are  particularly  rich  in  iodine. 

PreparatioiL  Although  most  largely  produced  in  South  America,  iodine  is  still 
obtain^  from  kelp,  and  in  Great  Britain  is  manufactured  chiefly  at  Glasgow.  The 
kelp,  which  on  an  average  contains  a  224th  part  of  iodine,  is  lixiviated  with  water, 
in  which  about  half  dissolves.  The  solution  is  concentrated  to  a  pellicle  and  allowed 
to  cool ;  whereby  nearly  all  the  salts,  except  iodide  of  sodium,  are  separated,  they 
being  less  soluble  than  the  iodide.  The  remaining  liquor,  which  is  dense  and  dark- 
colored,  is  made  very  sour  by  sulphuric  acid,  which  causes  the  evolution  of  carbonic 
acid,  sulphuretted  hydrogen,  and  sulphurous  add,  and  the  deposition  of  sulphur. 
The  liquor  is  then  introduced  into  a  leaden  still,  and  distilled  with  manganese  diox- 
ide into  a  series  of  glass  receivers,  inserted  into  one  another,  in  which  the  iodine  is 
oondensed.  In  this  process  the  iodide  of  sodium  is  decomposed,  and  the  iodine 
erolved  according  to  the  reaction  2NaI  +  2H,S0^  +  MnO,  =  MnSO^  +  Na^SO^  + 
2H,0  -|-  I,  which  leaves  as  residue  manganous  sulphate  and  sulphate  of  sodium.* 

*  Th«  methods  formerly  pnkotiaed  for  obtiiining  iodioe  from  sea-ireeds  were  Moompanied  with 
great  Iom.    A  notable  impro?ement  over  the  old  kelp  prooessef  are  the  **  ohar"  and  ''  wet"  pro- 
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The  methods  for  the  separation  of  the  iodine  from  its  combinations  in  the  mother* 
liqaors  as  practised  in  South  America,  may  be  divided  essentially  into  three  olaaaeB. 
(1.)  The  mother-liquors  after  the  crystallisation  of  the  8alt|)etre  without  further  oon- 
centration  are  treated  with  a  solution  of  sodium  sulphite  of  strength  oorteqx>iidiiig 
to  the  amount  of  iodine  present ;  the  iodine  is  liberated  according  to  the  reaction : 
2NaI0,  +  4HNaS0,  +  SO,  =  Na^SO.  +  4HNaS0,  + 1, ;  the  iodine  thus  sepa- 
rated from  the  sodium  iodate  is  filtered  through  linen  cloth,  washed,  pressed,  and 
sublimed.  (2.)  The  mother-liquors  are  treated  with  sodium  sulphite  or  bisulphite 
until  tbe  predpitated  iodine  is  conyerted  into  HI,  and  this  is  precipitated  as  ooprous 
iodide  by  a  solution  of  copper  sulphate  and  sodium  sulphite.  (3.)  The  percentage 
of  iodine  is  increased  by  fractional  evaporation 'and  ciystallintion  of  the  mother* 
liouors,  and  then,  after  adding  the  calculated  amount  of  sodium  bisulphite,  the 
iodine  is  distilled  off  from  the  acidified  liquor.  (^Diingler^ $  Pofytech,  Jaum.^  231,  p. 
376.) 

The  British  Pharmacopoeia  of  1864  purified  iodine  as  follows.  *<  Take  of  Iodine 
of  Commerce  one  ounce.  Introduce  the  Commercial  Iodine  into  a  porcelain  capsule 
of  a  circular  shape,  cover  this  as  accurately  as  possible  with  a  glass  matrass  filled 
with  cold  water,  and  apply  to  the  capsule  the  heat  of  boiling  water  fbr  twenty  min- 
utes. Let  the  matrass  be  now  removed,  and  should  colorless  acienlar  prisms  of  a 
pungent  odor  be  found  attached  to  its  bottom,  let  them  be  separated  from  it.  This 
being  done,  the  matrass  is  to  be  restored  to  its  previous  position,  and  a  gentle  and 
steady  heat  (that  of  a  gas  lamp  answers  well)  applied,  so  as  to  sublime  the  whole 
of  the  iodine.  Upon  now  allowing  the  capsule  to  cool,  and  lifting  off  the  matrass, 
the  purified  product  will  be  found  attached  to  the  bottom  of  the  latter.  When  sepa- 
rated it  should  be  immediately  enclosed  in  a  bottle  furnished  with  an  accurately 
ground  stopper." 

In  this  process,  which  is  that  of  the  former  Dublin  Pharmacopoeia,  a  short  pro- 
liminary  sublimation  by  the  heat  of  a  water-bath  is  ordered,  in  which  the  bottom  of 
a  glass  matrass  filled  with  cold  water  is  the  refrigerator.  The  object  of  this  is  to 
separate  any  iodide  of  cyanogen  that  may  happen  to  be  present.  This  impurity  is 
sometimes  present  in  considerable  amount.  Klobach  obtained  from  eighty  avoirdu- 
pois pounds  of  commercial  iodine  twelve  ounces  of  this  iodide,  which  is  in  the  pro- 
portion of  nearly  one  percent.  (Chem,  Gaz.,  April  15, 1850.)  Should  the  matrass, 
upon  its  removal,  have  attached  to  its  bottom  white  acicular  crystals,  these  will  be 
the  iodide  in  question,  and  must  be  rejected.  The  matrass  having  been  replaced^ 
heat  is  again  applied  until  the  whole  of  the  iodine  has  sublimed,  and  attaches  itsdf 
to  the  cool  bottom  of  the  matrass. 

Water  has  sometimes  been  found  in  iodine  to  the  extent  of  15  or  20  per  cent  If 
considerable,  it  is  easily  discovered  by  the  iodine  adhering  to  the  inside  of  the  bottle. 
M.  BoUey  estimates  its  amount  by  rubbing  together,  until  the  smell  of  iodine  dis- 
appears, 30  grains  of  iodine  with  about  240  of  mercury,  in  a  small  weighed  por« 
celain  dish,  using  a  small  weighed  agate  pestle.  When  complete  combination  has 
been  efiected,  the  whole  is  placed  in  a  water-bath  to  dissipate  the  water.  The  loss 
of  weight  gives  the  amount  of  water  in  the  iodine.  (6%«m.  Oaz,y  March  15, 1853, 
p.  118.)  The  presence  of  water  is  injurious  only  as  it  renders  all  the  preparations 
of  iodine  weaker  than  they  should  be.  In  the  former  Ed.  Pharmacopoeia,  directions 
were  given  to  dry  it,  by  placing  it  <*  in  a  shallow  basin  of  earthenware,  in  a  small 
confined  space  of  air,  with  ten  or  twelve  times  its  weight  of  fresh-burnt  lime,  till  it 
scarcely  adheres  to  the  inside  of  a  dry  bottle." 

Properties.  Iodine  is  described  by  the  U.  S.  Pharmacopoeia  as  "  heavy,  bluish 
black,  dry  and  friable,  rhombic  plates  of  a  metallic  lustre,  a  distinctive  odor,  a  sharp 
and  acrid  taste,  and  a  neutral  reaction.  Iodine  imparts  a  deep  brown,  slowly  evanes- 
cing stain  to  the  skin,  and  slowly  destroys  vegetable  colors.     It  is  sparin^y  sdu- 

eesMS  of  Mr.  B.  C.  O.Stanford  (Jour,  Soe,  Chem,  Ind,^  1885,  p.  518),  wMoli  show  the  following  re- 
sults when  compared  with  the  old  processes.  Kelp  proctte.  Per  cent.  ntiHted,  IS.  Kelp,  IS  tons^ 
yield  salts  9  tons  and  iodine  270  lbs.  Basidoals,  kelp  waste,  18  tons,  yalneless.  Okar  proeete. 
Per  cent.  utiliEed,  3((.  Char,  36  tons,  yield  salts  15  tons  and  iodine  600  lbs.  Beetdnals,  chaiw 
coal,  36  tons,  tar  and  ammonia.  Wet  procene.  Per  cent,  utilised,  70.  Water  extimct,  33  tona 
yield  salts  20  tons  and  Iodine  600  lbs.  Reeidaalf,  algin,  20  tons,  oellalose,  15  tons,  destine,  ete. 
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ble  in  water,  solubk  in  about  11  parts  of  alcohol  at  16^  C.  (59^  F.) ;  very  soluble 
in  ether,  disnlphide  of  carbon  and  chloroform.  It  is  slowly  rolatilixed  at  ordinary 
temperatures.  When  heated  to  114^0.  (237*2''  F.)  it  melts,  and  then  rises  in 
purple  Taper,  being  gradually  dissipated  without  leaving  a  residue.  With  gelati- 
Diieil  starch,  in  a  cold  solution,  it  produces  a  dark  blue  color."  IT,  S,  Its  sp.  gr.  is 
4-9.  It  Is  a  Tolatile  substance,  and  evaporates  even  at  common  temperatures.  Its 
vapor  has  the  sp.  gr.  8*7,  being  the  heaviest  aeriform  substance  known.  If  inhaled 
mixed  with  air,  it  excites  cough  and  irritates  the  nostrils.  When  it  comes  in  con- 
taet  with  cool  suriaoes,  it  condenses  in  brilliant  steel-gray  crystals.  Iodine  is  freely 
soluble  in  alcohol  and  ether,  but  requires  7000  times  its  weight  of  water  to  dissolve 
it.  If  water  stands  on  iodine  for  some  time,  especially  in  a  strong  light,  it  appar- 
ently  dissolves  more  iodine ;  but  the  result  depends  upon  the  formation  of  hydriodic 
add,  in  a  solution  of  which  iodine  is  more  soluble  than  in  water.  The  solution  of 
iodine  in  water  has  no  taste,  a  feeble  odor,  and  a  light  brown  color ;  in  alcohol  or 
ether,  is  nearly  black.  Its  solubility  in  water  is  very  much  increased  by  the  ad- 
dition of  certain  salts,  as  the  chloride  of  sodium,  nitrate  of  ammonium,  or  iodide  of 
potassium  ;  and  the  same  effect  is  produced,  to  some  extent,  by  tannic  acid.  Its 
solution  in  tannic  acid  is  called  iodo-tannin,  of  which  MM.  Socquet  and  Ouiller- 
mond  make  a  syrup  for  internal,  and  an  aqueous  solution  for  external  use.  For  the 
formulas,  see  the  A  and  F,  Medico- Chir.  Rev,,  1854,  p.  181.  It  is  also  soluble  in 
^yeerin,  as  ascertained  by  M.  Cap  in  1854.  According  to  Dr.  I.  Wall,  glacial 
acetic  acid  is  an  excellent  solvent  of  iodine,  at  least  equal  to  alcohol.  When  the 
add  is  heated  by  boiling  with  excess  of  iodine,  and  then  allowed  to  cool  slowly,  it 
depodts  iodine  in  beautiful  large  slender  crystals,  sometimes  half  an  inch  long,  much 
larger  and  more  abundant  than  those  formed  from  the  alkaline  solution.  (^Chem, 
Newj  May  9,  1873,  p.  233 ;  from  the  Journal  of  the  Franklin  Institute,)  In 
ehemical  characters  iodine  resembles  chlorine,  but  its  affinities  are  weaker.  It  com- 
bines with  most  of  the  non-metallic,  and  nearly  all  the  metallic  elements,  forming  a 
elasa  of  compounds  called  iodides.  Some  of  these  are  officinal,  as  the  iodides  of  iron, 
mercury,  lead,  potasdum,  and  sulphur.  It  forms  with  oxygen  one  oxide,  iodic  oxide, 
1,0.,  and  two  adds,  tW/e*  and  periodic,  and  with  hydrogen  a  gaseous  add,  called 
hyariodie  acid. 

Teitt,  0to.  Iodine,  in  most  cases,  may  be  recogniied  by  its  characteristic  purple 
vapor;  but  where  this  cannot  be  made  evident,  it  is  detected  unerringly  by  starch, 
which  produces  with  it  a  deep  blue  color.  This  test  was  discovered  by  Colin  and 
Qaultier  de  daubry,  and  is  so  delicate  that  it  will  indicate  the  presence  of  iodine 
in  450,000  times  its  weight  of  water.  In  order  that  the  test  may  succeed,  the  iodine 
must  be  free,  and  the  solutions  cold.  To  render  it  free  when  in  combination,  as  it 
always  is  in  the  animal  fluids,  a  little  nitric  add,  free  from  iodine,  must  be  added  to 
the  solution  suspected  to  contain  it.  Thus,  in  testing  urine  for  iodine,  the  secretion 
fg  mixed  with  starch,  and  acidulated  with  a  drop  or  two  of  nitric  acid ;  when,  if 
iodine  be  present,  the  color  produced  will  vary  from  a  light  purple  to  a  deep  indigo- 
blue,  according  to  the  amount  of  the  dement  present.  Sometimes,  in  mineral  waters, 
the  proportion  of  iodine  is  so  minute  that  the  starch  test,  in  connection  with  nitric 
add,  gives  a  doubtfril  coloration.  In  such  cases,  Liebig  recommends  the  addition  to 
the  water  of  a  veiy  small  quantity  of  iodate  of  potassium,  MIowed  by  a  little  starch 
and  hydrochloric  acid.  Assuming  the  iodine  to  be  present  as  hydriodic  acid,  the 
liberated  iodic  acid  sets  free  from  the  iodine  of  the  mineral  water,  and  becomes  itself 
deoxidized,  thus  increadng  the  amount  of  the  free  iodine  (HIO.  -j-  5HI  =  31,  -f- 
3H,0).  This  test  would  be  friladous,  if  iodic  add,  mixed  with  nydrochlorio  acid, 
colored  starch ;  but  this  is  not  the  case.  Still,  Liebig's  test  is  inapplicable  in  the 
presence  of  redudng  agents,  such  as  sulphurous  add,  which  would  give  rise  to  fr^ 
iodine  from  the  test  itself,  independently  of  the  presence  of  the  element  in  the  water 
tested.  (Dr.  W.  Knop.)    The  U.  S.  Pharmacopcsia  ftumishes  the  ibllowing  tests. 

^Dr.  B.  H.  Brett,  of  Liyerpool,  hu  fovnd  that  when  a  raiall  portion  of  the  alkftloids,  or  their 
iftHty  if  mixed  with  aboat  an  eqaal  portion  of  iodic  aoid  and  a  few  drops  of  water,  and  the  mixtore 
cantlj  heated,  a  Buoeeesion  of  diitinet  explosions,  attended  by  the  evolution  of  gas,  takes  place. 
Pr.  Brett  finds  that  this  phenomenon  does  not  ocoor  with  other  organic  sabstanoes,  and  suggests  it 
as  »  general  test  for  alkaloids.  (P.  J.  Tr.,  Not.  1864.) 
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'*  A  BolatioD  of  lodioe  in  chloroform  should  be  perfecdv  dear  and  liniittd  (aba.  of 
moisture).  When  shaken  with  distilled  water,  it  Bhould  not  oommonicate  to  the 
latter  more  than  a  light  brownish  tinge,  and  no  deep  brown  color  (aba.  of  chloride 
of  iodine).  If  the  ioaine  be  removed  from  this  dilute  aqueous  soluUon  bj  agitation 
with  disulphide  of  oarbon,  and,  afler  the  separation  of  the  latter,  some  mlnie  solu- 
tion of  ferrous  sulphate  with  a  traoe  of  ferrio  chloride  be  added,  finally  solution  of 
soda,  and  the  whole  supersaturated  with  hydrochloric  acid,  do  blue  precipitate 
should  make  its  appearance  (aba.  of  cyanide  of  iodine).  If  Iodine  be  diasdYed  in 
sulphurous  acid,  the  solution  strongly  supersaturated  with  ammonia,  and  oompletely 
precipitated  by  nitrate  of  silver,  the  filtrate,  on  b^ng  supersatunted  with  nitric 
acid,  should  not  at  once  become  more  than  faintly  cloudy  (aba.  of  more  than  tjraoQS 
of  chlorine  or  bromine).  If  0*633  Qm.  of  Iodine,  with  1  Gm.  of  iodide  of  potas- 
sium, be  dissolved  in  25  G.c.  of  water,  it  should  require  50  C.c  of  the  Yolumetrie 
solution  of  hyposulphite  of  sodium  to  fully  decolorize  the  liquid  (oorrespoDding  to 
100  per  cent,  of  absohite  Iodine)."  U.  &  The  British  Pharmacopoeia  states  that 
«  12*7  grains,  dissolved  in  an  ounce  [fluidounce]  of  water  containing  15  grains  of 
iodide  of  potassium,  require  for  complete  discoloration  1000  grain-measurea  of  the 
volnmetric  solution  of  hyposulphite  of  sodiumJ"  M.  Carey  Lea  propoeea  chromic 
acid  as  a  substitute  for  che  nitric,  for  the  liberation  of  iodine,  as  a  more  delicate  test 
It  may  be  most  conveniently  applied  by  first  adding  starch  to  the  liquid  to  be  tested, 
and  then  a  little  dilute  solution  of  bichromate  of  potassium,  enough  to  cause  a  pak 
yellow  color,  followed  by  a  few  drops  of  hydrochloric  acid.  (Am,  Joum,  of  SeL  and 
ArUy  zlii.  109.)  Another  test  for  iodine,  proposed  by  M.  Rabourdin,  is  chlorofonii, 
by  the  use  of  which  he  supposes  that  the  element  may  be  not  only  detected  in 
organic  substances,  but  approximately  estimated.  Thua,  if  150  grains  of  a  solution, 
containing  one  part  in  one  hundred  thousand  of  iodide  of  potassium,  bo  treated  with 
2  drops  of  nitric  and  15  or  20  of  sulphuric  acid,  and  afterwards  shaken  with  15 
grains  of  chloroform,  the  latter  acauires  a  distinct  violet  tint.  M.  Rabourdin  applies 
bis  test  to  the  detection  of  iodine  in  the  several  varieties  of  cod-liver  oil.  For  thia 
purpose  he  incinerates,  in  an  iron  spoon,  50  parts  of  the  specimen  of  oil  with  5  of 
pure  caustic  potassa,  dissolved  in  15  of  water,  and  exhausts  the  cinder  with  the 
smallest  possible  quantity  of  water.  The  solution  is  filtered,  acidulated  with  nitiie 
and  sulphuric  acids,  and  agitated  with  4  parts  of  chloroform.  Afler  a  time  the 
chloroform  subsides,  of  a  violet  color  more  or  less  deep  according  to  the  proportion 
of  iodine  present.  M.  Lassaigne  considers  the  starch  test  more  delicate  than  thai 
of  chloroform.  For  deteotinp;  iodine  in  the  iodides  of  the  metals  of  the  alkalies,  he 
considers  bichloride  of  palladium  as  extremely  delicate,  producing  brownish  flocks 
of  biniodide  of  palladium.  According  to  M.  Moride,  bentin  is  a  good  test  for  free 
iodine,  which  it  readily  dissolves,  forming  a  solution  of  a  bright  red  color,  deepa 
in  proportion  to  the  amount  of  iodine  taken  up.  As  benrin  does  not  dissolve  ohlonne 
or  bromine,  it  furnishes  the  means  of  separating  iodine  from  these  elements.  Mr.  D. 
S.  Price  has  pointed  out  the  nitrites  as  exceedingly  sensidve  tests  of  iodine,  eom* 
bined  as  an  iodide.  The  suspected  liquid  is  mixed  with  starch  paste,  acidulated  with 
hydrochloric  acid,  and  treated  with  solution  of  nitrite  of  potaauum.  Hie  iodine  if 
set  free,  and  a  blue  color  appears,  more  or  less  deep,  according  to  the  proportion  <tf 
iodine  present.  By  this  test,  iodine  may  be  detected  in  an  aqueous  solution  con- 
taining only  one  in  400,000  parts.  A  similar  test  had  been  previously  proposed 
by  M.  Orange. 

It  has  been  long  known  that,  when  a  mixture  of  iodine  and  atan^  in  water  is 
subjected  to  heat,  the  blue  color  disappears,  and,  if  the  heat  be  not  too  long  oon- 
tinned,  so  as  to  volatilise  the  iodine,  or  convert  it  into  hydriodio  acid,  the  color  will 
return  on  the  cooling  of  the  liquid.  Various  explanations  have  been  given  of  this 
curious  fact  by  Personne  and  others,  but  none  quite  satisfactory,  untu  that  by  H. 
Magnes  Lahens,  which  he  supports  by  experiment,  that  during  the  continuance  of  the 
heat  the  particles  of  starch  and  iodine  separate,  to  unite  again  on  refrigeration. 
(Joum,  de  Pharm,^  4e  e6r.,  iii.  405.) 

Adutterations.  Iodine  is  said  to  be  occanonally  adulterated  with  mineral  coal, 
charcoal,  plumbago,  and  black  oxide  of  manganese.    These  are  eadty  detected  Iv 
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thdr  fixed  nature,  while  pure  iodine  is  wholly  volatHised  bj  heat.  Htf berger  found 
Bative  sulphide  of  antimony  in  one  sample,  and  plumbago  in  another ;  and  Righint 
has  detected  as  much  as  25  per  cent  of  ohloride  of  calcium.  The  presence  of  iodide 
of  cyanogen  and  of  water  has  already  been  referred  to,  and  the  modes  of  detecting 
and  separating  them  pointed  out  (See  page  806.)  Besides  the  test  ^yen  at  page 
806,  the  British  Pharmacopoeia  directs  that  officinal  iodine  should  be  soluble  in  al- 
oohol,  ether,  and  a  solution  of  iodide  of  potassium,  and  should  sublime  without 
remdue,  and  that  the  part  which  first  comes  over  should  contain  no  colorless  prisms 
of  a  pungent  odor. 

Medieal  Properties.  Iodine  was  first  employed  as  a  medicine  in  1819,  by  Dr. 
Cotndet,  Sr.,  of  Geneva.  It  operates  as  a  general  excitant  of  the  vital  actions, 
especially  of  the  absorbent  and  glandular  systems.  Its  effects  are  varied  by  its  de- 
gree of  concentration,  state  of  combination,  dose,  etc. ;  and  hence,  under  difierent 
circumstances,  it  may  prove  corrosive,  irritant,  or  simply  alterative.  It  is  absorbed 
into  the  circulation,  and  may  be  found  in  all  the  secretions,  but  is  chiefly  eliminated 
by  the  kidneys,  not,  howefver,  uncombined,  but  in  the  state  of  hydriodic  acid  or  an 
iodide.  Gantu  detected  it  not  only  in  the  urine  and  saliva,  but  also  in  the  sweat, 
milk,  and  blood.  According  to  ur.  John  C.  Dalton,  Jr.,  of  New  York,  iodine, 
taken  in  a  single  moderate  dose,  appears  in  the  urine  in  thirty  minutes,  and  may  be 
detected  for  nearly  twenty-four  hours.  In  two  oases  in  which  large  doses  of  iodide 
of  potassium  had  been  taken  for  six  or  eight  weeks,  and  the  medicine  intermitted, 
all  trace  of  iodine  disappeared  from  the  urine  in  eighty-four  hours. 

The  tonic  operation  of  iodine  is  evinced  by  its  increasing  the  appetite,  which  is 
a  frequent  effect  of  its  use.  Salivation  is  occasionally  caused  by  it,  and  sometimes 
soreness  of  the  mouth  only.  In  some  cases,  pustular  eruptions  and  corysa  have  been 
produced ;  especially  when  the  remedy  has  been  given  in  the  form  of  iodide  of  po- 
tassium. In  an  overdose  it  acts  as  an  irritant  poison.  Doses  of  two  drachms,  (7'8 
Gm.)  administered  to  dogs,  have  produced  irritation  of  the  stomach,  and  death  in 
seven  days ;  and  the  stomach  was  found  studded  with  numerous  little  ulcers  of  a 
yellow  color.  From  four  to  six  grains  (0*26  to  0-4  Gm.)  in  man,  cause  a  sense  of 
constriction  in  the  throat,  sickness  and  pain  at  the  stomach,  and  at  length  vomiting 
and  colic.  Even  in  medicinal  doses,  it  sometimes  causes  alarming  symptoms ;  such 
as  fever,  restlessness,  disturbed  sleep,  palpitations,  excessive  thirst,  acute  pain  in  the 
stomach,  vomiting  and  purging,  violent  cramps,  frequent  pulse,  and,  finally,  pro* 
gressive  emaciation,  if  the  medicine  be  not  laid  aside.  Such  violent  symptoms  are, 
however,  very  rare,  but  where  iodine  or  iodide  of  potassium  is  given  freely  a  mild 
iodwn  is  not  unfrequent  It  is  usually  characteriBed  by  pain  or  heaviness  in  the 
region  of  the  fh>ntal  sinuses,  with  or  without  coiysa ;  in  some  instances  soreness  of 
the  mucous  membrane  of  the  mouth  and  throat,  or  a  mild  ptyalism,  is  the  promi- 
nent symptom ;  or  a  papular  eruption  may  be  the  first  manifestation  of  the  consti- 
tutional action  of  the  remedy. 

Testimony  is  not  wanting  to  the  effect,  that  a  long  course  of  the  remedy  has  in 
some  instances  occasioned  absorption  of  the  mammae  and  wasting  of  the  testicles, 
but  such  result  is  extremely  rare.  Dr.  Lebert,  who  has  practised  both  in  Switser- 
land  and  France,  states  that,  under  his  observation,  the  accidents  produced  by  iodine, 
with  scarcely  an  exception,  were  in  those  cases  of  goitre  in  which  the  remedy  acted 
rapidly  in  removing  the  tumor ;  while  in  scrofulous,  tuberculous,  and  syphilitic  pa- 
tients, free  from  goitre,  though  the  medicine  was  given  in  considerable  doses,  no 
injury  to  the  system  ensued.  He  supposes  that  the  bad  effects,  in  the  goitre  cases, 
arose  from  the  too  prompt  absorption  of  the  abnormal  material  of  the  tumor,  which, 
entering  the  circulation  in  the  course  of  its  elimination,  produced  the  poisonous 
effect,  and  not  from  the  iodine  itself.  {Ann.  de  ThSrap.y  1855,  p.  228.) 

Iodine  has  been  principally  employed  in  diseases  of  the  absorbent  and  glandular 
ffj^stems.  It  has  been  used  with  success  in  ascites,  especially  when  connected  with 
cuseased  liver.  It  acts  most  efficiently  immediately  after  tapping.  In  glandular 
enlargements  and  morbid  growths,  it  has  proved  more  efficacious  than  in  any  other 
class  of  diseases,  and  instances  of  its  suocessful  use  in  cases  of  ovarian  tumor  have 
even  been  reported.     Dr.  Coindet  discovered  its  extraordinary  power  in  curing 
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goitre  ;*  and  it  has  been  naed  with  more  or  less  advanti^  in  enlargements  and  in- 
dnnitions  of  the  liver,  spleen,  mammae,  testes,  and  uterus.  In  hepatic  affections  of 
this  kind,  where  mercury  has  failed  or  is  inadmiasible,  iodine  is  our  best  resouroe, 
Dr.  Morell  Mackensie  reports  very  favorably  of  the  effects  of  iodine  injected  hypo- 
dermioally  into  the  thyroid.  {Am,  Joum.  of  Med,  Sci,,  Oct.  1873,  p.  553.)  In 
chronic  diseases  of  the  uterus,  with  induration  and  enlargement,  and  in  hard  tumors  of 
the  cervix  and  indurated  puokerings  of  the  edges  of  the  os  tineas,  iodine  has  oocanon- 
ally  effected  cures,  administered  internally,  and  rubbed  into  the  cervix,  in  the  form  of 
ointment,  for  ten  or  twelve  minutes  every  night  In  the  form  of  iodide  of  potassium, 
in  tertian  syphilb,  mercurial  cachexy,  and  the  poisonous  effects  of  lead,  it  is  one  of 
our  best  remedies.  It  is  habitually  employed  in  scaly  skin  affections,  and  in  chronic 
rheumatism. 

But  it  is  in  scrofulous  diseases  that  the  most  striking  results  have  been  obtained 
by  the  use  of  iodine.  Dr.  Coindet  first  directed  attention  to  its  effects  in  scrofula, 
and  Dr.  Manson  reported  a  number  of  cases  of  this  affection,  in  a  large  proportion 
of  which  the  disease  was  either  cured  or  ameliorated.  We  are  indebted,  however, 
to  Dr.  Lugol  for  the  most  extended  early  researches  in  relation  to  the  use  of  iodine 
in  scrofula.  This  physician  began  his  trials  in  the  Hospital  Saint  Louis,  in  1827, 
and  published  his  results  in  1829, 1830,  and  1831.  The  scrofulous  affections  cured 
by  Dr.  Lugol  bv  the  iodide  treatment  were  glandular  tubercles,  ophthalmia,  osasna, 
lupus,  and  fistulous  and  carious  ulcers.  Since  the  publication  of  the  three  memoin 
of  Lugol,  the  use  of  iodine  in  scrofulous  affections  has  become  univenal. 

The  most  eligible  form  of  iodine  for  internal  administration  is  its  solution  fat 
water,  aided  by  iodide  of  potassium.  (See  Liquor  lodi  Oomposihu,')  The  solutions 
employed  by  Dr.  Lugol  contained  one  part  of  iodine,  and  two  of  iodide  of  potas- 
sium ;  and  the  doses  given  by  him  were  equivalent  to  half  a  grain  (0*03  6m.)  of 
iodine  daily  for  the  first  fortnight,  three-quarters  of  a  grain  (0*05  Qm.)  daily  for 
the  second  and  third  fortnights,  one  grain  (0*065  G-m.)  daily  during  the  fourth  and 
fifth,  and,  in  some  cases,  a  grain  and  a  quarter  (0*081  6m.)  daily  for  the  remainder 
of  the  treatment ;  always  largely  diluteo.  The  tincture  of  iodine  is  not  eligible  for 
internal  use;  for,  when  freshly  prepared,  the  iodine  is  precipitated  from  it  by  dilution 
with  water ;  and,  as  a  conseauence,  the  irritating  solid  iodine  will  come  in  contact 
with  the  stomach  when  the  dose  is  swallowed.  The  same  objection  is  not  applicable 
to  the  compound  tincture,  or  to  the  simple  tincture  after  having  been  long  kept 

A  mode  of  safely  bringing  and  maintaining  the  system  under  the  influence  of 
iodine,  proposed  by  M.  Boinet,  and  called  by  him  iodic  aUmentcUionj  is  to  mix  the 
medicine  with  the  food,  as  with  bread  and  other  farinaceous  substances,  so  that  the 

Eatient  may  take  daily  a  due  quantity,  which,  with  this  mode  of  administration,  may 
e  large,  if  desirable,  without  inconvenience.  (See  Amylum  lodatum.^f 

*  M.  €hatin,  finding,  aooording  to  his  obtenrationi,  a  grwit  Tariation  in  the  amount  of  iodine  ta 
the  air,  water,  and  soil  of  different  looalities,  has  founded  on  this  supposed  faot  an  explanation  of 
the  preralenoe  of  goitre  and  eretinism  in  some  places,  and  their  absenoe  in  others.  Thna,  in  eeitaia 
parts  of  Franoe,  near  Paris,  which  he  calls  the  Paris  sone,  the  amount  of  iodine  thus  distrihntsd 
is  oomparativoly  large,  and  goitre  and  cretinism  are  unknown ;  while,  in  the  Alpine  TaHeys,  wliers 
only  one-tenth  the  amount  of  iodine  is  found,  these  affections  are  endemic.  These  oondnsions  an 
oontrererted  by  M.  Lohmeyer,  of  O^Sttingen,  and  M.  Kletsinsky,  of  Vienna,  who  fiuled  to  detect 
iodine  in  the  air  of  those  cities  the  inhabitants  of  which  are  free  from  goitre. 

t  lodiaed  Oil,  The  following  is  the  original  process  of  M.  Personne.  Five  parts  of  iodine  an 
mixed  with  a  thousand  of  almond  oil,  and  the  mixture  is  subjected  to  a  Jet  of  steam,  until  deeolor- 
ised.  Tile  same  operation  is  repeated  with  five  additional  parts  of  iodine.  The  oil  is  then  washed 
with  a  weak  alkaline  solution,  to  remove  the  hTdriodie  acid,  developed  in  the  proeesiB.  By  this 
mode  of  proceeding,  it  may  be  presumed  that  the  iodine  is  intimately  united  with  the  oU,  along 
with  which  it  woald  find  an  easy  entrance  into  the  system ;  and  that,  while  about  lialf  of  the  iodine 
is  lost  as  hydriodio  acid,  the  nmainder  takes  the  place  of  the  hydrogen  eliminated  ttom  the  ciL 
In  1861,  the  French  Academy  appointed  MM.  Guioourt,  Soubeiran,  Qibert,  and  Rieord,  to  report 
upon  the  therapeutic  value  of  a  aeflnite  combination  of  iodine  and  oil.  The  reporter  (Ouibeart) 
approved «f  lUU  Personne's  process;  and  MM.  Oibert  and  Rioord  reported  favorably  of  the  thera- 
pentic  eifeeta  of  the  preparation.  M.  Personne's  iodised  oil  diffen  little  in  appearance  and  taste 
from  almond  oil,  and  is  easily  taken  alone  or  in  emulsion.  The  dose  is  two  flnidonnees  (Sa  Ca) 
daily,  which  may  be  increased  to  three  fluidonnoes  (90  Cc)  or  more.  {Awi,  Joum,  of  Mod.  Seup 
xxiii.  M,) 

M.  Berths  and  M.  Lepage  hare  objected  to  M.  Personne's  iodised  oil,  that  It  Is  of  variable  iodine 
vtrength^-and  that  it  is  liable  to  become  randd,  in  oonsequenoe  of  the  use  of  steam  in  its  prepan- 
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Acoording  to  H.  Hutet,  one  grain  of  iodine  is  deprived  entirely  of  taste  and  smell 
bj  one  teaspoonfnl  of  a  strong  infusion  of  ooffee.  (P.  J.  IV.,  Deo.  1870.) 

The  external  treatment  by  iodine  may  be  divided  into  general  and  topical.  By 
itB  nse  in  this  way  it  does  not  create  a  mere  local  effect,  but,  by  its  absorption,  pro- 
dnoes  its  pecoliar  oonstitational  impression.  The  external  treatment,  when  general, 
consists  in  the  use  of  the  iodine  hath.  This  for  adults  should  contain  from  two  to 
fbnr  drachms  of  iodine,  with  double  that  quantity  of  iodide  of  potassinm,  dissolved 
in  water,  in  a  wooden  bath-tub ;  the  proportion  of  the  water  being  about  a  gallon 
for  every  three  grains  of  iodine  employed.  The  quantity  of  in^^ients  for  the 
baths  of  children  is  one-third  as  much  as  for  adults,  but  dissolved  in  about  the  same 
proportional  quantity  of  water.  The  quantity  of  iodine  and  iodide  for  a  bath  having 
been  determined  upon,  it  is  best  to  dissolve  them  in  a  small  quantity  of  water  (half 
a  pint,  for  example)  before  they  are  added  to  the  water  of  the  bath ;  as  this  mode 
of  proceeding  facilitates  their  thorough  diffusion.  The  iodine  baths,  which  may  be 
directed  three  or  four  times  a  week,  usually  produce  a  slight  rubefacient  effect,  but 
occasionally  a  stronger  impression,  causing  the  epidermis  to  peel  off,  particularly  of 
the  arms  and  legs.  The  skin  at  the  same  time  acquires  a  deep  yellow  tinge,  which 
Qsoally  disappears  in  the  interval  between  the  baths. 

The  topical  application  of  iodine  is  made  by  means  of  several  officinal  preparations. 
(See  Unguentum  lodi  and  Tbictwra  lodi,)  Besides  these,  several  others  have 
been  employed  topically.  LngoFs  iodine  lotion  consists  of  fVom  two  to  four  grains 
of  iodine,  and  double  that  quantity  of  iodide  of  potassinm,  dissolved  in  a  pint  of 
water.  It  is  used  as  a  wash  or  injection  in  scrofulous  ophthalmia,  ossBua,  and 
fistulous  ulcers.  His  ruhe/acieni  iodine  tolution  is  formed  by  dissolving  half  an 
ounce  of  iodine  and  an  ounce  of  iodide  of  potassium  in  six  fluidounces  of  water. 
This  is  useful  for  exciting  scrofulous  ulcers,  for  touching  the  eyelids,  and  as  an  ap- 
plication to  recent  scrofulous  cicatrices,  to  render  them  smooth.  The  rubefacient 
solution,  added  to  warm  water  in  the  proportion  of  about  a  fluidrachm  to  the  gal- 
lon, makes  a  convenient  local  bath  for  the  arms,  legs,  feet,  or  hands ;  and,  mixed 
with  linseed  meal  or  some  similar  substance,  it  forms  a  cataplasm  useful  in  certain 
eruptions,  especially  where  the  object  is  to  promote  the  falling  off  of  scabs.  Ex< 
temal  applications  of  iodine  have  been  recommended  for  the  removal  even  of  inter- 
nal plastic  exudations,  as  to  the  side,  for  example,  in  protracted  pleurisy.  The  rube- 
laeient  preparation  of  iodine  at  present  most  commonly  employed  is  the  tincture. 
(See  l^inctura  lodi,)  The  preparation  called  iodine  paint  is  a  tincture  twice  as 
strong  as  the  officinal  tincture,  and  is  made  by  dissolving  a  drachm  of  iodine  in  a 
fluidounce  of  alcohol,  and  allowing  the  solution  to  stand  in  a  glass-stoppered  bottle 
for  several  months  before  it  is  used,  when  it  will  become  thick  and  syrupy.  It  is 
api^ied  with  a  glass  or  a  camers-hair  brush,  in  one  or  more  coatings,  according  to 
the  degree  of  effect  denred.  Iodine  paint  is  used  as  a  counter-irritant,  with  advan- 
tage, in  pains  of  the  chest ;  in  aphonia,  applied  to  the  front  of  the  throat ;  in  chronic 
pleuritic  effusion,  or  consolidated  lung,  applied  extensively  opposite  to  the  diseased 
part ;  in  periostitis,  whether  syphilitic,  strumous,  or  the  result  of  injury ;  in  in- 
flammation of  the  joints ;  in  serous  effusion  into  bursaa ;  and  in  the  cicatrices  of 

tion.  M.  B«rth€  makefl  an  iodised  oil,  which  he  Alleges  to  be  free  from  these  objections,  by  heating, 
to  about  ITC**,  five  parts  of  iodine  with  a  thonsand  parts  of  almond  oil,  in  a  water-bath,  until  de- 
ooloration  shall  have  taken  place.  The  resulting  oil  is  colorless,  perfectly  transparent,  without 
odor  or  ranoidity,  not  acted  on  by  starch,  and  of  a  constant  composition.  To  shorten  the  time  in 
preparing  the  oil,  M.  Lepage  dissolves  the  iodine  in  three  times  its  weight  of  ether,  before  adding 
It  to  the  oil,  and  briskly  shakes  the  mixture  for  eight  or  ten  minutes.  The  preparation  is  then 
beated  in  a  water-bath,  to  decolorise  it  and  driTC  off  the  ether.  M.  Hugounenq  objects  to  this  pro- 
ocM  that,  if  the  oil  be  completely  deprived  of  the  odor  of  ether,  the  heating  muft  be  continued  for 
■eversl  hours.  Be  also  objects  to  any  process  which  zequires  the  continued  application  of  heat,  as 
rendering  the  oil  liable  to  become  quicKly  rancid.  His  plan  is  to  rub  up  the  iodine,  for  five  or  six 
minates,  in  a  porcelain  mortar,  with  a  small  portion  of  the  oil,  and  then  gradually  to  add  the  re- 
mainder. A  red  limpid  Hqnor  is  obtained,  which  may  be  completely  decolorised  by  exposure  fbr 
fifteen  minutes  to  the  sun's  rays.  Iodised  oil,  thus  prepared,  has  the  odor  and  taste  of  almond  oil, 
is  not  more  liable  to  become  rancid  than  the  pure  oil,  and  is  free  from  hydriodic  acid.  {Joum,  de 
Pharm,,  Mars,  1866.)  From  the  above  statements  it  is  not  easy  to  determine  which  is  the  best 
method  of  preparing  iodised  oil;  bat  the  preparation  may  be  made  with  good  olive  oil,  instead  of 
tbe  mam  expensive  almond  oil. 
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bnrna.  When  tbus  nsed,  it  most  be  borne  in  mind  ihat  the  iodine  acts  also  by  being 
absorbed.  Another  yaluable  application  of  it  is  for  the  remoTal  of  cutaneous  nsevL 
LngoFs  caustic  iodine  solution  is  made  of  iodine  and  iodide  of  potassium,  each,  an 
ounce,  dissolved  in  two  flaidonnces  of  water.  This  is  used  to  destroy  soft  and  fun* 
gous  granulations,  and  has  been  employed  with  decided  benefit  in  lupus.  The  Lini' 
ment  of  Iodine  of  the  British  Pharmacopoeia  is  intermediate  in  strength  between  the 
two  solutions  last  mentioned.  (See  Linimentum  lodi.)  Another  caustic  solntioa  of 
iodine,  under  the  name  of  iodized  glycerin^  is  made  by  dtssoWing  one  part  of  iodide 
of  potassium  in  two  parts  of  glycerin,  and  adding  the  solution  to  one  part  of  iodine, 
which  it  completely  dissolves.  Dr.  Max  Richter,  of  Yienna,  to  whom  the  credit 
belongs  of  having  introduced  into  practice  the  solution  of  iodine  in  glyoerin,  found 
this  caustic  particularly  useful  in  lupus,  non- vascular  goitre,  and  scrofulous  and 
constitutional  syphilitic  ulcers.  The  solution  is  applied  by  means  of  a  hair-pencil 
to  the  diseased  surface,  which  must  then  be  covered  with  gutta-percha  paper,  fixed 
at  the  edges  by  strips  of  adhesive  plaster,  in  order  to  prevent  the  evaporation  of 
the  iodine.  The  application  produces  burning  pain,  which  rarely  lasts  for  mora  than 
two  hours.  The  dressing  is  removed  in  twenty-four  hours,  and  pledgets  dipped  in  cold 
water  applied.  Thb  iodine  caustic  is  too  strong  for  ordinary  lo(»d  use.  A  weaker  solu* 
tion  is  recommended  by  Dr.  Ssukits,  formed  of  one  part  of  iodine  to  fiye  of  glycerin, 
for  application  to  the  neck,  female  breast,  abdomen,  etc.  After  four  or  five  paiat- 
ings  it  causes  excoriation,  which  requires  its  discontinuance,  and  the  use  of  cold 
applications.  A  mode  of  applying  iodine  locally  has  been  suggested  by  Dr.  R. 
Greenhalgh,  of  London,  which  consists  in  thoroughly  impregnating  raw  cotton  with 
a  solution  in  glycerin  of  iodide  of  potassium  and  of  iodine,  in  the  proportion  of  two 
ounces  of  the  former  and  one  ounce  of  the  latter  to  eight  ounces  of  the  menstruum, 
and  then  drying  the  ^^iodissed  cotton."  It  is  intended  for  application  to  the  cervix 
or  OS  uteri,  which  is  effected  through  a  speculum.  {Lancet,  May  26, 1866,  p.  582.) 
Mehn's  method  of  making  iodised  cotton  is  as  follows.  Finely  divided  iodine  (5 
to  10  parts)  is  sprinkled  between  layers  of  loose  cotton  (100  parts)  introduced  into 
a  tall  glass  vessel,  and  the  latter  placed  horiflontally  on  a  water  or  sand-bath.  As  soon 
as  vapors  of  iodine  are  seen  to  rise,  and  the  air  has  been  expelled  from  the  Yessd,  the 
latter  is  tightly  stoppered.  On  continuing  to  apply  a  moderate  and  uniform  heat, 
the  iodine  vapors  penetrate  the  cotton,  and  color  it  yellow.  After  about  two  hours, 
the  cotton  will  have  assumed  the  color  of  burnt  coffee,  and  the  operation  is  finished. 
Cotton  iodized  in  other  ways,  as  by  immersion  in  concentrated  solutions  of  iodine 
in  ether  or  carbon  disulphide,  retains  merely  traces  of  iodine.  (iV.  R.,  April,  1867.) 

Iodine  is  used  by  injection  into  various  cavities.  It  has  been  employed  in  this 
way  for  the  cure  or  relief  of  hydrocephalus,  pleuritic  effusion,  hydroperieardium, 
ascites,  ovarian  dropsy,  hernia,  hydrocele,  spina  bifida,  dropsy  of  the  joints,  large 
cystic  bronchocele,  and  chronic  abscesses.  The  discussion  of  the  indications  for  the 
use  of  the  injections  in  these  cases,  and  of  the  precautions  and  the  methods  to  be 
adopted,  belongs  rather  to  treatises  upon  the  practice  of  medicine  and  surgery  than 
to  a  woik  like  the  present   To  such  treatises,  therefore,  the  reader  is  referred. 

Enemata  containing  iodine  have  been  used,  by  several  practitioners,  in  the  chronic 
dysentery  and  diarrhoea  of  both  adults  and  children,  with  decided  benefit,  a  promi- 
nent effect  being  the  relief  of  tenesmus.  They  are  supposed  to  act  locally  on  ulcers 
in  the  colon  and  rectum,  and  generally  by  absorption.  The  injection  should  be  made 
of  LugoFs  solution,  one  to  ten  fluidrachms  in  one  or  two  quarts  of  water.  It  should 
be  preceded  by  an  emollient  enema  to  empty  the  intestine,  and  should  be  repeated  onoe 
or  twice  daily,  gradually  increasing  its  strength.  If  the  pain  be  severe,  a  laudanum 
injection  will  bring  immediate  relief. 

Iodine,  in  the  state  of  vapor,  has  been  employed  by  inhalation ;  and  the  experi- 
ments, as  yet  tried,  have  been  in  the  treatment  chiefly  of  phthisiB  and  chronic  bron- 
chitis. Although  veiT  extraordinary  results  were  claimed  for  the  method,  yet  it  has 
entirely  failed  to  fulnl  expectations,  and  is  at  present  very  rarely  piactned.  For 
details  as  to  methods,  the  reader  is  referred  to  the  14th  edition  U.  S.  D.* 

*  M.  Banrdre  has  proposed  the  ase,  for  inhalations,  of  iodined  eampkar,  whith  is  to  be  takwi 
like  snuff.    This  is  prepared  by  putting  powdered  camphor  in  a  sBoff-boz,  with  a  hnndradth  part 
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Iodine  or  in  iodide  should  not  be  {fiveo  in  solation  with  an  alkaloid,  as  it  forma 
ioeolnble  oomponndB,  and  in  Philadelphia  death  hu  been  produoed  by  the  iodide  of 
atrjobniDe  which  had  oryatalliied  oat  of  a  mixture.  It  baa  even  beeo  Buggeat«d  by 
Mr.  R.  F.  Fairthonw  (A.  J.  P.,  1866)  and  Dr.  H.  W.  Fuller  (iancrf,  March  21, 
18fi8,  p.  373)  as  an  aDtidot«  to  alkaloida ;  but  the  insoluble  compounds  of  these 
sabstancea  would  by  no  means  be  inert  in  the  stomach. 

In  oases  of  poisoning  by  iodine,  the  stomaob  must  be  first  evacuated,  and  after- 
wards drinks  administered  oonlaining  an  amylaoeous  substance,  sucli  as  floor,  ataroh, 
or  arrow- root. 

IPECACUANHA.  U.S.,  Br.    Jpeeaa. 
(lp-T-cio-6-X)i'H4.) 
"  Tbe  root  of  Cepbaglis  Ipeoaouaiiha.  A.  Richard.     (Nat.  Ord.  Rubiaoen,  Cof- 
fea.)"   U.  S.     "  The  dried  root  of  CepfaaSlis  Ipecaonanha."  Br. 

B>dix  Ipaoamunha,  A  0.;  IpMM;  BaiiiiMbriull(iBn*,IpMMaaDha, /'r.y  Rghnrnriel,  Bnoh- 
>Dn«],  IpMaeoauhm,  O-i  IpeiiutaaBa,  It.,  Sp. 

The  term  ipecacuanhot  derived  from  the  language  of  tbe  aborig^ee  of  Brazil,  has 
been  applied  to  various  emetic  roots  of  South  Ameiioan  origin.*  The  U.  S.  and 
British  Phannaoopceiaa  reoogniae  only  that 
of  C^haMlU  Ipecacuanha  ;  and  no  Other  is 
known  by  the  name  in  the  shops  of  this 
eonatrj.  OorchtefaUention  will,  therefore, 
be  confined  to  this  root,  and  the  plant  which 
nelds  it;  but,  as  others  are  employed  in 
South  America,  are  oocasionally  exported, 
and  may  possibly  reach  our  markets  mingled 
with  tbe  getiaiae  drog,  we  shall,  in  a  note, 
give  ■  succinct  account  of  those  which  have 
attracted  most  attention. 

The  botanical  character  of  the  ipecacu- 
anha plant  was  long  uoknown.  Pison  and 
Han^ray,  who  were  the  first  to  treat  of  this 
.  medif^ne,  in  their  work  on  the  Natural  His- 
tory of  Brazil,  published  at  Amsterdam, 

1648,    described    in    general    terms    two  ipmnunii*,  tnnm™.  «etioii. 

I^nts  ;  one  producing  a  whitish  root,  diBtingnished  hj  the  name  of  whiu  ipecacu- 
anha, the  other,  a  brown  root,  which  answers  in  their  description  precisely  to  the 
officinal  drug.  But  their  account  was  not  Bufficiently  definite  to  enable  botanists  to 
decide  upon  the  character  of  the  plants.  The  medicine  was  generally  thought  to  be 
derived  from  a  species  of  Viola,  which  Linnseos  designated  as  V.  Ipeeaeuanha. 
Opinion  afterwards  turned  in  favor  of  a  plant,  sent  to  Idnnseus  by  Mntis  from  New 
Granada,  aa  affording  the  ipecacuanha  of  that  country  and  of  Peru.  This  was 
described  in  the  Svpplemenium  of  the  younger  Liunieas,  1781,  under  the  name 
of  I^iAotria  emeliea,  and  was  long  erroneously  conudered  as  the  source  of  the  true 
ipecacuanha.  Br.  Oomea,  of  IJsbon,  was  the  first  who  accurately  described  and 
^jured  tfae  genuine  plant,  which  be  bad  Been  in  Brazil,  and  specimens  of  which  he 

ia  Imlk  of  lodina,  oDnt^ned  In  ■  miulln  bag.  In  the  eoam  of  a  faw  boon,  th«  rabRanora,  by 
niinaiiiiMl  ilukkiDg.  nnite,  forming  k  powdar  leaembllng  lodina  in  oolor.  Tba  diBloultj  in  prao- 
ttiing  ordinarj  iodine  inhilatiou  depandi  ohiafl;  oo  the  irritation  saaml  by  tba  Taper,  vbiob  ai- 
dta*  eoDgh  and  fatigan  tba  patiaaL  AooordiDg  to  H.  Barrtre,  tbii  Inconvenience  li  ooidad  by 
tlM  me  <^  tbe  iodiied  ctunpbor.  A  plneb  of  it  piodaeei  laening  and  aome  Rnuting  in  the  uoi- 
tnla;  bat  wben  tba  Taper  raaohea  tbe  Innga,  It  obiihi  a  refmhing  aanaatlon,  wbiob  indnoai  tba 
patiant  to  draw  a  long  and  deep  breatb.  [Ann.  dt  Thtrap.,  185£,  p.  232.)  H.  HdM  reoommandi 
tbe  inbalatioD  of  bjdriodio  etber  '      ~   "         -  ■•    • 


t,  tban  upljing  oTar  thii  aaTaral 

lajera  oi  iini  in  wnien  trom  one  m  iohj  Kraina  pi  luaina  d^tc  oaen  folded,  and  ooTaring  tba  wbole 
with  oilad  lilk  and  tin  foil,  Munred  bj  a  bandage,  ao  a>  lo  preTant  tba  eaoape  of  the  iodina,  wbioh 


CipbaeUi,  whlah  li  geneially  called  jwayo,  (/sw-a.  dt  Ptuirm.,  3a  (te.,  STl.  31.) 
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took  with  him  to  Portngal ;  but  Brotero,  professor  of  botany  at  Goimbra,  witL  whom 
he  had  left  Bpecimeos,  having  drawn  up  a  description,  and  inserted  it  with  a  figure 
in  the  Linnaoan  Transactions  without  acknowledgment,  enjoyed  for  a  time  the  credit 
due  to  his  countryman.  In  the  paper  of  Brotero  the  plant  is  named  CaUicocca  fye- 
cacuanha  ;  but  the  term  CaUicocca,  having  been  applied  by  Schreber,  without  suf- 
ficient reason,  to  the  genus  already  established  and  named,  has  been  univeraaUy  aban- 
doned for  the  CepKaMliH  of  Swartz,  though  this  also,  it  appean,  is  a  usurpation  upon 
the  previous  rif^hts  of  Aublet. 

Gen,  Ch.  Flovoers  in  an  involucred  head.  Corolla  tubular.  Stigma  two-parted. 
Berry  two-seeded.    Receptacle  chaffy.  WiUd. 

Cepha£li»  Ipecacuanha,  Richard,  Hist.  Ipecac,  p.  21,  t  i. ;  Martins,  Spec  Mat. 
Med,  BrazU,  t.  i.  p.  4 ;  Oa-tis't  Bot.  Mag,,  N.  S.,  vol.  zvii.  pi.  4C83,  1844.— 
CaUicocca  Ipecacumiha,  Brotero,  Linn,  Trans,  vi.  137.  This  is  a  small  ahmbby 
plant,  with  a  root  from  four  to  six  inches  long,  about  as  thick  as  a  goose-quill,  marked 
with  annular  rugaB,  simple  or  somewhat  branched,desoending  obliquely  into  the  ground, 
and  here  and  there  sending  forth  slender  fibrils.  The  stem  is  two  or  three  feet  long, 
but,  being  partly  under  ground,  and  often  procumbent  at  the  base,  usually  rises  less 
than  a  foot  in  height  It  is  slender ;  in  the  lower  portion  leafless,  smooth,  brown  or 
ash-colored,  and  knotted,  with  radicles  frequently  proceeding  from  the  knots;  near 
the  summit,  pubescent,  green,  and  furnished  with  leaves  seldom  exceeding  six  in 
number.  These  are  opposite,  petiolate,  oblong-obovate,  acute,  entire,  from  three  to 
four  inches  long,  from  one  to  two  broad,  obscurely  green  and  somewhat  rough  on 
their  upper  surface,  pale,  downy,  and  veined  on  the  under.  At  the  insertion  of  eadi 
pair  of  leaves  are  deciduous  stipules,  embracing  the  stem,  membranous  at  the  base, 
aad  separated  above  into  numerous  bristle-like  divisions.  The  flowers  are  very  small, 
white,  and  collected  to  the  number  of  eight,  twelve,  or  more,  each  aooompanied  with 
a  green  bract,  into  a  semi-globular  head,  supported  upon  a  round,  solitary,  axiUaiy 
footstalk,  and  embraced  by  a  monophyllous  involucre,  deeply  divided  into  four, 
sometimes  five  or  six  obovate,  pointed  segments.  The  fruit  is  an  ovate,  obtuse 
berry,  which  is  at  first  purple,  but  becomes  almost  black  when  ripe,  and  contains 
two  small  plano-convex  seeds. 

The  plant  is  a  native  of  Brazil,  flourishing  over  a  very  wide  extent  of  territory 
in  moist,  thick,  and  shady  woods,  and  abounding  most  within  the  limits  of  the 
eighth  and  twentieth  degrees  of  south  latitude.  According  to  Humboldt,  it  grows 
also  in  New  Oranada.  It  flowers  in  January  and  February,  and  ripens  its  fbut  in 
May.  The  root  is  active  in  all  seasons,  but,  as  it  has  to  be  dried  rapidly,  collection 
during  the  rainy  season  is  relaxed.  The  native  collector,  or  poayero,  seizes  all  the 
stems  of  a  dump,  loosens  them  by  a  zigzag  motion,  and  then,  thrusting  a  pointed 
stick  under  the  roots,  tears  up  the  whole  mass.  The  roots,  freed  firom  &t  by  shak- 
ing, are  then  dried.  The  amount  gathered  daily  varies  from  8  to  30  pounds,  accord- 
ing to  skill  and  locality.  Extirpation  does  not  take  place,  because,  as  shown  by  the 
Edinburgh  gardeners  McNab  and  Lindsay,  a  very  small  fragment  of  the  rooty  or  even 
a  petiole  of  a  leaf,  will  rapidly  produce  a  new  plant.  Weddell,  indeed,  many  years 
since,  stated  that  the  remains  of  the  root,  often  purposely  left  in  the  ground,  serve 
the  purpose  of  propagation,  each  fragment  giving  rise  to  a  new  plant.  Ipecacuanha 
of  commerce  comes  chiefly  from  the  interior  province  of  Matto-Grosso,  upon  the 
upper  waters  of  the  Paraguay,  although  some  is  said  to  be  gathered  near  Philadel- 
phia, north  of  Bio  Janeiro.*  The  chief  places  of  export  are  Bio  Janeiro,  Bahia, 
and  Pernambuco.     It  is  brought  to  the  United  States  in  large  bags  or  bales. 

Fropartiei.  Genuine  ipecacuanha  is  in  pieces  two  or  three  lines  thick,  variously 
bent  and  contorted,  simple  or  branched,  consisting  of  an  interior  slender,  light  straw* 
colored,  ligneous  cord,  with  a  thick,  brittle,  brownish,  finely  wrinkled,  cortical  cover- 
ing, which  presents  on  its  surface  a  succession  of  circular,  unequal,  prominent  ringi 
or  rugae,  separated  by  very  narrow  fissures,  frequently  extending  nearly  down  to  the 
central  fibre.    Thu  appearance  of  the  surface  has  given  rise  to  the  term  cameU  or 

*  Strenuoui  efforts  hare  been  made  by  the  Britiih  aathoiitiei  to  ettablish  the  evlttratioii  of  Ipe- 
eaooAnha  In  India.  Some  thoasands  of  plants  have  been  grown,  under  very  rarylng  oondition^ 
but,  aocording  to  latest  reports,  the  indioations  of  praotioal  suooess  were  not  very  eBOOwaaiag. 
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ann/ttiated,  by  which  the  trae  ipeoacaanba  is  designated  by  French  pharmaoeatbts. 
The  cortex  is  hard,  homy,  and  semi-transparent,  breaks  with  a  resinous  fraotur-e. 
and  easily  separates  from  the  tongher  ligneous  fibre,  which  possesses  the  medicinal 
virtues  of  the  root  in  a  much  inferior  degree.  On  microsoopio  examination  the  very 
thick  bark  is  seen  to  be  formed  of  uniform  parenchymatous  cells,  without  traces  of 
the  medullary  rays,  which  are  very  distinct  m  the  woody  central  cylinder.  Attached 
to  the  root  is  frequently  a  smoother  and  more  slender  portion,  which  is  the  base 
of  the  stem,  and  should  be  separated  before  pulverisation.  Pereira  has  met,  in  the 
English  market,  with  distinct  bales  composed  of  these  fragments  of  stems,  with 
occasionally  portions  of  the  root  attached.  Much  stress  has  been  laid  upon  the 
color  of  the  external  surface  of  the  ipecacuanha  root ;  and  diversity  in  this  respect 
haa  even  led  to  the  formation  of  distinct  varieties.  Thus,  the  epidermis  is  some- 
times deep  brown,  or  even  blackish,  sometimes  reddish  brown  or  reddish  gray,  and 
sometimes  light  gray  or  ash-colored.  Hence  the  distinction  into  hroum,  red,  and 
^oy  ipecaeuanhck.  But  these  are  all  derived  from  the  same  plant,  are  essentially 
the  same  in  properties  and  composition,  and  probably  differ  only  in  consequence  of 
difference  in  age,  place  of  growth,  or  mode  of  desiccation.  The  colors  are  often  so 
intermingled  that  it  would  be  impossible  to  decide  in  which  variety  a  particular 
specimen  should  be  placed.  The  hroumha  the  most  abundant  in  the  packages 
brought  to  our  market  The  red^  besides  the  color  of  its  epidermb,  presents  a  rosy 
tint  when  broken,  and  is  said  to  be  somewhat  more  bitter  than  the  preceding  variety. 
The  gray  is  much  lighter-colored  externally,  usually  rather  larger,  with  less  promi- 
nent ring?  and  wider  furrows,  and  is  still  more  decidedly  bitter.  Many  years  ago 
there  was  imported  from  Garaccas  into  the  United  States  a  large  gray  ipecacuanha 
with  badly-marked  rings.  This  variety  disappeared  for  a  time,  but  is  probably 
the  Chlombtan  or  Garthctgena  Ijfecacuanha  of  modem  commerce,  which  is  distin- 
guished from  the  Brazilian  drug  by  being  a  little  larger,  with  less  conspicuous 
annuli  and  more  marked  medullary  rays.  According  to  Lefort,  it  contains  rather 
less  emetine  than  does  the  Braailian  ipecacuanha ;  but  this  is  not  at  all  certain. 
When  the  bark  in  either  variety  is  opaque,  with  a  dull  amylaceous  aspect,  the  root 
is  less  active.  As  the  woody  part  is  nearly  inert,  and  mucn  more  difficult  of  pul- 
verization than  the  cortical,  it  often  happens  that,  when  the  root  is  powdered,  the 
portion  last  remaining  in  the  mortar  possesses  scarcely  any  emetic  power ;  and  care 
should  be  taken  to  provide  against  any  defect  from  this  cause.  The  color  of  the 
powder  is  a  light  gravish  fawn. 

Ipecacuanha  has  little  smell  in  the  aggregate  state,  but  when  powdered  has  a 
peculiar  nauseous  odor,  which  in  some  persons  excites  violent  sneezing,  in  others 
dyspncea  resembling  an  attack  of  asthma.  The  taste  is  bitter,  acrid,  and  very  nau- 
seous. Water  and  alcohol  extract  its  virtues,  which  are  injured  by  decoction.  Its 
emetic  property  resides  in  an  alkaloid  called  emethie^  discovered  by  Pelletier  in  the 
year  1817.  The  cortical  portion  of  the  brown  ipecacuanha,  analyzed  by  this  chemist 
under  the  erroneous  name  o£  P^chotria  emetica,  yi^ded,  in  100  parts,  16  of  an 
impure  salt  of  emetine,  which  was  at  first  considered  the  pure  emetic  principle,  2  of 
an  odorous  fatty  matter,  6  of  wax,  10  of  gum,  42  of  starch,  20  of  lignin,  with  4 
parts  loss.  The  root  yields  of  the  alkaloid  less  than  1  per  cent  The  formula,  ac- 
cording to  Lefort  and  F.  WiirU  {Ann.  Ch.  Phys.,  [5]  12,  p.  277),  is  C^H^NjO^, 
while  according  to  Glenard  {Ann.  Ch.  Phys.,  \h'\  8,  p.  233)  it  is  C^HJnO^  In 
Addition  to  these  principles,  Bucholz  found  extractive,  sugar,  and  resin  ;  and  Erwin 
Willigk,  afterwards,  traces  of  a  disagreeably  smelling  volatile  oil,  phosphatic  salts, 
and  a  peculiar  acid,  ipecacaanhic  acia,  which  resembles  caffeotannic  and  quinic  acids, 
and  has  been  shown  by  Reich  (Arch.  Pharm.,  [2]  113,  p.  208)  to  be  a  glucoside 
of  the  formula  GiJSL^r  (See  A.  J.  P.,  xxiii.  352.)  Good  ipecacuanha  contains 
about  80  per  cent,  of  cortical  and  20  of  ligneous  matter. 

Attempts  have  been  made  to  adulterate  powdered  ipecacuanha  with  the  powder 
of  almonds;  but  the  fraud  is  readily  detected  by  forming  a  paste  with  a  little  water, 
and  putting  it  into  a  hot  place  for  half  an  hour,  when,  if  the  ipecacuanha  be  pure, 
only  its  own  odor  will  be  perceived,  but,  if  adulterated,  a  decided  odor  of  almonds 
will  be  noticed.  (Jfcum.  de  Pharm.,  Juin,  1874,  p.  479.)  i 
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Emetine,  when  perfectly  pure,  is  whitish,  inodoroua,  slightly  bitter,  palTemlent, 
unalterable  in  the  air,  veir  fusible,  sparingly  soluble  in  cold  water,  more  aolnble  in 
hot  water,  and  very  soluble  in  alcohol  and  chloroform,  and  in  solution  of  potassa 
and  soda,  though  less  so  in  water  of  ammonia.  It  is  readily  soluble  in  ether,  aoetio 
ether,  amylio  alcohol,  carbon  bisulphidtf,  oil  of  turpendne.  With  snlphurio,  phos- 
phoric, and  acetic  acids,  it  forms  very  soluble  and  uncrystallisable  salts;  but  Flfieki- 
ger  prepared  a  crystallized  hydrochlorate ;  and  nitric  acid  has  the  remarkable  prop- 
erty of  forming  with  it  a  nitrate,  at  first  bulky,  and  very  slightly  soluble  in  water, 
but  soon  agglutinating  into  a  brown,  pitch-like  matter,  veiy  soluble  in  water,  and 
uncrystallisable.  {Le/ort.)  According  to  Lefort,  this  insoluble  nitrate,  which  equally 
forms  by  double  decomposition  between  the  acetate  or  sulphate  of  emetine  and  nitrate 
of  potassium,  forms  the  most  distinctive  character  of  emetine.  (Joum,  de  Pharm^ 
1869,  p.  244.)  It  is  precipitated  by  gallic  and  tannic  acids  from  its  solutions,  and 
contains  nitrogen.  It  is,  however,  very  difficult  to  procure  it  in  this  state  of  purity, 
and  the  proportion  afforded  by  the  root  is  exceedingly  small.  Dr.  F.  B.  Power  has 
shown  that  an  intense  yellow  color  is  produced  when  emetine  is  brought  in  contact 
with  chlorinated  lime  and  acetic  acid.  Imfjpure  emetine  b  in  transparent  scales  of  a 
brownish  red  color,  almost  inodorous,  of  a  bitterish  acrid  taste,  deliquescent,  very 
soluble  in  water  and  alcohol,  insoluble  in  ether,  precipitated  from  its  solutions  by 
gallic  acid  and  the  acetates  of  lead,  but  not  by  tartar  emetic  or  the  salts  of  iron. 

The  taste  of  its  compounds  is  very  bitter.  When  exposed  to  light  and  air,  emetine 
soon  turns  yellow,  but  it  remains  white  when  protected  from  the  light.  On  veij 
slowly  evaporating  its  solutions  in  ether  or  alcohol,  emetine  is  deposited  in  thin  ^- 
glutinating  scales,  but  if  the  solutions  are  rapidly  evaporated,  it  is  separated  in  fine 
uniform  granules.  It  melto  at  62''  to  65""  C.  (143-6''  to  149"^  F.),  has  a  stroi^ 
alkaline  reaction,  and  is  neutralised  by  acids  forming  salts,  which  on  evaporation  m 
vacuo  form  brilliant,  colorless,  irregular  ciystals.  Various  methods  of  preparing 
emetine  will  be  found  in  U.  S.  B.,  14th  edition,  but  Podwyssotcki's  process  is  proba- 
bly the  best  for  obtaining  it.  He  recommends  to  treat  the  powdered  ipecacoanha 
first  with  ether  and  then  with  petroleum  bensin,  in  order  to  remove  the  liquid  oil, 
the  white  fatty  or  waxy  matter,  and  those  coloring  matters  which  are  soluble  in  the 
solvents  named,  then  extract  the  powdered  root  two  or  three  times  successively,  at  a 
moderate  heat,  with  85  per  cent,  alcohol,  without  adding  any  add ;  evaporate  the 
mixed  tinctures  to  a  syrupy  consistence,  add  after  cooling  a  very  concentntod  sdn- 
tion  of  as  much  ferric  chloride  as  corresponds  to  from  10  to  13  per  cent  of  the 
weight  of  the  powdered  ipecac  used,  mix  the  mass  well,  add  sodium  oai:bonafte  in 
excess,  boil  the  mass  in  a  flask,  on  a  water-bath,  with  successive  small  portions  of 
petroleum  benain  (in  which  the  emetine  dissolves),  shaking  frequently,  and  eontinue 
to  use  fresh  portions  of  the  menstruum  until  no  more  emetine  goes  into  solution ;  the 
filtered  benain  solutions  are  mixed,  and,  if  concentrated,  the  mixture  is  allowed  to 
stand  for  twelve  hours  in  a  very  cool  place,  when  almost  all  of  the  emetine  will  sqia- 
rate  pure  as  a  white  precipitate.  If,  however,  the  mixture  is  not  very  oonoratnted, 
atmospheric  air  is  blown  through  it  for  some  time,  when  pure  emetine  will  separate 
in  white  fiakes.  By  concentrating  or  evaporating  the  benain  solution,  howevor  slowly, 
pure  white  emetine  is  nener  obtained.  The  emetine  should  be  collected  quickly  on  a 
filter  and  dried  over  sulphuric  acid.  {A,  J.  P.,  April,  1880.)* 

*  NoH-oFPioiKAL  Ipioaouaiihas.  WImb  ipaoMVMiha  began  to  be  pepalar  io  Barope^  th«  note 
of  seyeral  other  plants  were  imported  uid  oonfounded  with  the  genune;  umI  the  name  eaae  at 
length  to  be  applied  to  almost  all  emetic  roots  derived  from  America.  Several  of  these  are  still 
ooeasionally  met  with,  and  retain  the  name  originally  given  to  them.  The  two  most  worthy  of 
notice  are  the  ipeoaoaanha  of  Oolombia  and  Peru,  and  the  white  ipeoaamBh*  ef  BruiL  On 
each  of  these  we  shall  offer  a  few  remarks. 

1.  Peruvian  Ipeeaeuanha.  Striated  Ipeeacuariha,  Black  IpwaewinluM,  This  is  the  root  of  iW- 
ehotria  emetica,  a  plant  belonging  to  the  Rubiaoess.  A  deaoriptlon  of  it,  sent  by  Matia,  was  pab- 
lished  by  Linnttos,  the  y<vinger,  in  his  Snppiement  It  has  since  been  described  in  tba  Hani, 
jEquin,  of  Hum.  and  Bonpl.;  and  has  been  flsured  bv  A.  mehard  in  his  History  of  the  Ipeoaen- 
anhas,  and  by  Hayne  in  the  eighth  volume  of  his  Medical  Botany  published  at  Beriin.  It  is  a 
small  shmby  with  a  stem  twelve  or  eighteen  inches  high,  simple,  erect,  roand,  slightly  pnbesesat, 
and  furnished  with  opposite,  oblong-lanceolate,  pointed  leaves,  narrowed  at  their  basa  into  a  short 
petiole,  and  accompanied  with  pointed  stipules.  The  flowers  are  small,  white,  and  sapportad  in  — ^ 
•lusters  towards  the  end  of  an  axillary  peduncle*    The  plant  flourishes  in  Peru  and  Cbknnbii^ 
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ProfesBor  Fliidciger  (PAarm.  Zeiiunffy  1886,  p.  30)  gives  a  prooeBS  for  assaying 
ipecaoaanhay  which  consists  in  exhausting  10  to  15  grammes  of  the  drag  in  very  fine 

and  waa  seen  bj  Hnmboldt  and  Bonpland  growing  Id  abandanoe  near  the  river  Magdalena.  Tha 
dried  root  ia  said  to  have  been  exported  from  Carthagena.  It  is  cjlindrieal,  somewhat  thicker  than 
the  root  of  the  Cephae'lis,  osoally  simple,  but  sometimes  branched,  not  much  contorted,  wrinkled 
longitadinally,  presenting  here  and  there  deep  circular  intersections,  but  without  the  annular  rugn 
of  Ute  true  ipecacuanha.  The  longitudinal  direction  of  the  wrinkles  has  given  it  the  name  of  ttriated 
ipecacuanha.  It  consists  of  an  internal  woody  eord,  and  an  external  cortical  portion ;  but  the  former 
is  usually  larger  in  proportion  to  the  latter  than  in  the  root  of  the  Gephafe'lis.  The  bark  is  soft  and 
easily  cut  with  a  knife,  and  when  broken  exhibits  a  brown,  slightly  resinous  fracture.  The  epidermis 
ia  of  a  dull  reddish  gray  eolor,  whi<rii  darkens  with  age  and  exposure,  and  ultimately  becomes  almost 
black.  Hence  the  root  has  sometimes  been  called  black  ipccacttaHha.  The  ligneous  portion  is  yel- 
lowish, and  perforated  with  numerous  small  holes  visible  by  the  miorosoope.  Peruvian  ipecacuanha 
ia  nearly  inodorous,  and  has  aflat  taste,  neither  bitter  nor  acrid.  From  100  parts  Pelletier  obtained 
9  of  impure  emetine,  12  of  &tty  matter,  with  an  abandanoe  of  staroh,  beaideB  gum  and  lignin.  The 
dose,  aa  an  emetic^  is  from  two  scruples  to  a  draohm. 

2.  White  Ipecacuanha,  Amylaeeoua  Ipecacuanha,  UndiUated  Ipecacuanha,  This  variety  ia 
produced  by  different  speciee  oi  Richardaonia,  the  Riehardia  of  LinnsBUS.  R.  ecahraf  or  R.  Bra- 
itUieneie  of  Gk>mei,  and  R.  emetiea  are  especially  indicated  by  Martius.  For  the  root  usually  called 
«eAt(e  ipecacuanha,  Guibonrt  baa  proposed  the  name  of  undulated  ipecacuanha,  derived  from  the 
peculiar  character  of  the  surface,  which  presents  indentations  or  ooncavities  on  one  side,  corre- 
sponding with  prominencee  or  convexities  on  the  other,  so  as  to  give  a  wavy  appearance  to  the 
root.  It  differs  little  in  sise  from  the  genuine;  is  of  a  whitish  gray  color  externally ;  and,  when 
broken,  presents  a  dull  white  farinaceous  fraotnrs,  offering  by  the  light  of  the  sun  shining  points, 
which  are  nothing  more  than  small  grains  of  feoula.  Like  the  other  varieties,  it  has  a  wood^  oen-> 
tre.  It  is  inodorous  and  insipia,  and  contains,  according  to  Pelletier,  a  very  large  proportion  ot 
starch,  with  only  6  per  cent,  of  impure  emetine,  and  2  of  fatty  matter.  Bichard  found  only  3*5 
parts  of  emetine  in  the  hundred.    It  is  said  to  be  sometimes  mixed  with  the  genuine  ipecacuanha. 

According  to  Martina,  different  species  of  lonidium  (  Viola,  Linn.)  also  produce  what  is  called 
vhite  ipecacuanha.  The  roots  of  all  the  species  of  lonidium  possess  emetic  or  purgative  properties. 
The  root  of  /.  ipecacuanha  is  described  by  Quibourt  as  being  six  or  seven  incnes  long,  as  tnick  as 
a  quill,  somewhat  tortuous,  and  exhibiting  at  the  point  of  flexion  semicircular  flssures,  which  give 
it  some  resemblance  to  the  root  of  the  Cephaelis.  It  is  often  bifurcated  at  both  extremities,  and 
terminates  at  the  top  in  a  great  number  of  small  ligneous  stalks.  It  is  wrinkled  longitudinally, 
and  of  a  light  yellowish  gray  color.  The  bark  is  thin,  and  the  interior  ligneous  portion  very  thick. 
The  root  has  little  taste  or  smell.  According  to  Pelletier,  100  JPi^rts  contain  5  of  an  emetic  sub- 
stance, 36  of  gum,  1  of  nitrogenous  matter,  and  37  of  lignin.  (ffiet,  ahrigU  dee  Droguet  HmpUe^ 
\,  514.) 

The  root  of  a  species  of  lonidium  growing  in  Quito  has  attracted  some  attention  as  a  remedy  in 
elephantiasis,  under  the  South  American  name  of  cmchunehuUi,  The  plant  received  from  Dr. 
Bancroft  the  name  of  /.  Marcueci ;  but  Sir  W.  Hooker  found  the  specimen,  received  from  Dr. 
Bancroft,  to  be  the  /.  parviAorum  of  Ventenat.  Lindley  thinks  a  specimen  he  received  under  the 
same  name  from  Quito,  to  be  the  /.  microphyUum  of  Humboldt.  If  useful  in  elephantiasis,  it  is  so 
probably  by  its  emeto-purgative  action.  (See  A,  J,  P,,  vii.  186.) 

The  reader  is  referred  to  a  paper  on  Ipecacuanha  by  the  late  R.  B.  Griffith,  M.D.,  in  the  Joum, 
of  the  Phila,  Coll,  of  Phann,  (iii.  181),  for  a  more  extended  account  of  the  rooU  which  have  beea 
used  under  that  name. 

M.  Planchon  {Joum,  de  Pharm,,  Dec.  1872)  finds  that  there  are  two  distinct  striated  ipecacu- 
aahaa,  the  larger  and  the  Ueeer,  of  which  the  first  is  the  product  of  Peyehotria  emetiea,  the  second 
being  of  unknown  origin. 

1.  Larger  striated  ipecacuanha.  This  presents  itself  in  rather  long  fragments,  sometimes  0  or  10 
centimetres  (3  or  4  inches),  with  a  thickness  of  from  5  to  9  millimetres  (}  to  i  of  an  inch).  The 
pieces  are  for  the  most  part  almost  straight,  sometimee  sinuous,  more  rarely  tortuous.  At  distant 
intervals  they  are  marked  by  contractions,  or  simply  circular  furrows.  Their  whole  surface  is 
largely  striated  longitudinally.  At  their  upper  part  are  often  attached  one  or  more  remaining  por- 
tions of  the  stem,  distinguished  from  the  root  by  their  much  smoother  surface.  Their  color  is  a 
grayish  brown,  tending  sometimes  to  reddish  brown.  Like  other  ipecacuanhas,  they  have  an  outer 
cortical  and  central  ligneous  portion.  The  former  ia  soft,  so  that  it  may  even  be  penetrated  by 
the  nail.  It  has  a  homy  aspect,  and  a  variable  eolor,  passing  from  whitish,  by  shades  of  rose, 
violaceous,  and  blackish  violet.  Its  thickness  is  at  least  two-thirds  of  the  root,  and  becomes  still 
greater  when  this  is  immersed  in  water.  The  central  part  is  yellowish  white.  The  root  has  little 
odor,  and  a  taste  scarcely  nauseous,  sometimes  flat,  and  oflen  sweetish.  As  to  the  microscopio 
characters,  the  most  striking  is  probablv  the  total  absence  of  the  starch  granules,  and  the  relatively 
very  small  diameter  of  the  vessels  in  the  central  part.  Chemically  this  variety  is  characterized  by 
the  presence  of  a  principle  capable  of  reducing  toe  cnpro-potaasic  reagent.  It  is  so  abundant  in 
the  cortical  part,  that  a  simple  digestion  in  water  gives  a  liquid  with  strong  reducing  powers,  but 
without  devmting  action  on  polarized  light  The  larger  striated  ipecacuanha  comes  from  Colombia. 

2.  Leeeer  striated  ipecacuanha.  This  is  In  very  short  fragments,  2  or  8  centimetres  at  most 
long,  and  2  or  3  millimetres  in  thickness ;  some  nearly  cylindrical,  others  narrowly  fusiform ;  others 
again  formed  of  roundish  or  pyriform  segments,  somewhat  thicker  than  the  preceding,  pl^ed  end 
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powder  with  boiling  ohloroform,  to  whioh  a  drop  of  solutioo  of  ammonia  has  been 
added ;  the  extraction  is  continued  until  the  chloroform  passing  throogh  shows  no 
sign  of  alkaloid  when  treated  with  acidulated  water.  Upon  distilling  off  the  chlo- 
roform, the  emetine  is  left  in  a  very  pure  condition,  and  may  be  dried  at  100^  C. 
and  weighed,  or  perhaps  more  conyenientlj  titrated  with  Mayer's  reagent  He 
found  the  average  quantity  of  emetine  in  ipecacuanha  root  not  to  exceed  1  per  cent. 
{F.  J,  Tr.^  1886,  643.)  H.  W.  Jones  approves  of  this  method,  and  modifies  it  by 
treating  the  residue  from  the  chloroformio  solution  with  water  and  dilute  sulphuric 
acid,  filtering,  and  recovering  the  alkaloid  by  means  of  chloroform  and  ammonia. 
(P,  J,  Tr,<t  1886,  p.  277.)  For  other  methods  see  a  paper  by  Dr.  A.  B.  Lyons,  A. 
J.  P.,  1885,  pp.  631,  642. 

Medical  Properties  and  IFses.  Ipecacuanha  b  in  large  doses  emetic,  in  smaller 
doses  diaphoretic  and  expectorant,  and  in  still  smaller,  stimulant  to  the  stomach,  ex- 
citing appetite  and  facilitating  digestion.  In  quantities  not  quite  sufficient  to  vomit, 
it  produces  nausea,  and  frequently  acts  on  the  boweb.  As  an  emetic,  it  is  mild  but 
tolerably  certain,  and,  being  free  from  corrosive  or  narcotic  properties  and  usually 
thrown  from  the  stomach  by  one  or  two  efforts,  never  produces  dangerous  effects. 
It  was  employed  as  an  emetic  by  the  natives  of  Brazil  when  that  country  was  first 
settled  by  the  Portuguese ;  but,  though  described  in  the  work  of  Pison,  it  was  not 
known  in  Europe  till  1672,  and  did  not  come  into  use  till  some  years  afterwards. 
John  Helvetius,  grandfather  of  the  famous  author  of  that  name,  having  been  aaso^ 
ciated  with  a  merchant  who  had  imported  a  large  quantity  of  ipecacuanha  into  Paris, 
employed  it  as  a  secret  remedy,  and  with  so  much  success  in  dysentery  and  oihet 
bowel  affections,  that  general  attention  was  drawn  to  it ;  and  the  fortunate  physician 
received  from  Louis  XIY.  a  large  sum  of  money  and  public  honors  on  the  con- 
dition that  he  should  make  it  public. 

As  an  emetic  it  is  peculiarly  adapted,  by  its  mildness  and  efficiency,  to  cases  in 
which  the  object  is  merely  to  evacuate  the  stomach,  or  where  a  gentle  impression  only 
is  desired ;  and,  in  most  other  cases  in  which  emetics  are  indicated,  it  may  be  advan- 
tageously combined  with  the  more  energetic  medicines,  which  it  renders  safer  by 
insuring  their  discharge.  It  is  especially  useful  where  narcotic  poisons  have  been 
swallowed ;  as,  under  Uiese  circumstances,  it  may  be  given  in  almost  indefinite  doses, 
with  little  comparative  risk  of  injury.  In  tropical  or  typhoid  dysentery  it  ]a  of 
very  great  value.  As  a  nauseating  remedy  it  is  used  in  asthma,  hooping-cough,  and 
the  hemorrhages ;  as  a  diaphoretic  combined  with  opium,  in  numerous  diseases.  (See 
PulvU  Ipecacuanhas  et  6^V.)  Its  expectorant  properties  render  it  useful  in  catar- 
rhal and  other  pulmonary  affections.  It  has  been  given,  also,  with  supposed  ad- 
vantage, in  very  minute  doses,  in  dyspepsia,  and  in  chronic  disease  of  the  gastro- 
intestinal mucous  membrane,  and  as  an  antemetic  It  has  been  found  especially 
useful  in  winter  coughs  and  asthmatic  catarrh,  inhaled  in  the  form  of  spray;  the 
wine  of  ipecacuanha  being  the  preparation  used.* 

Ipecacuanha  is  most  conveniently  administered,  as  an  emetic,  in  the  form  of 
powder  suspended  in  water.  The  dose  is  about  twenty  grains  (1*3  Gm.),  repeated, 
if  necessary,  at  intervals  of  twenty  minutes  till  it  operates.  In  some  persons  much 
smaller  quantities  prove  emetic,  and  we  have  known  an  individual  who  was  gener- 
ally vomited  by  the  fraction  of  a  grain.  The  operation  may  be  facilitated,  and  ren- 
dered milder,  by  draughts  of  warm  water,  or  warm  chamomile  tea.  An  in^ion  in 
boiling  water,  in  the  proportion  of  two  drachms  to  six  fluidounces,  may  be  given 
in  the  dose  of  a  fluidounce  repeated  as  in  the  former  case.  For  the  production  of 
nausea,  the  dose  in  substance  may  be  two  grains  (0*13  Gm.),  repeated  more  or  leas 

diitinguishing  oharaoten  of  this  variety.    It  oontains  a  larger  proportion  of  emetiiie  tli>^n  the  pre- 
ceding,  yielding,  according  to  the  analyiia  of  Pelletier,  9  per  cent. 

The  commercial  variety  of  ipecacuanha  examined  by  Mr.  Attfleld,  of  London,  whioh  had  been 
sent  to  London  from  Bogota,  and  was  no  doubt  tbe  root  of  Pt^chotria  emetiea,  was  probably  iden- 
tical with  the  larger  variety  of  M.  Planchon,  although  its  highly  elastic  quality,  which  induced  Mr. 
Attfleld  to  give  it  the  distinctive  name  of  tlattie  ttriat^d  ipecacuanha,  had  not  been  given  as  a  prop- 
erty of  the  larger  striated  by  Planehon.  In  iU  venr  smaU  yield  of  emetine,  only  275  per  cenU  it 
corresponds  with  the  large  variety.  ^      j      #    P«  ««*.,  ■• 

•  Sidney  Ringer,  M.D.,  and  Wm.  MurreU.    The  Lancet,  Sept.  5,  1874,  p.  828. 
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frequeotly  aooording  to  oiroumstanoes.  As  a  diaphoretic  it  may  be  given  in  the 
quantity  of  a  grain  (0*065  Om.) ;  as  an  alterative,  in  diseases  of  the  stomach  and 
bowels,  in  that  of  a  quarter  or  half  a  grain  (0"016-0-03  Om.)  two  or  three  times  a  day. 

Bmetine  hab  been  used,  but  its  operation  on  the  stomach  is  more  violent  and  oon- 
tinned  than  that  of  ipecacuanha ;  and,  if  given  in  overdoses,  it  may  produce  dangw- 
ous  and  even  fatal  consequences.  The  dose  of  impure  emetine  is  about  a  grain 
(0-065  Om.),  of  the  pure  not  more  than  an  eighth  (0*008  Gm.)  of  a  grain,  repeated 
at  proper  intervals  tUl  it  vomits.  In  proportional  doses,  it  may  be  applied  to  the 
other  purposes  for  which  ipecacuanha  is  used.  It  will  excite  vomiting  when  applied 
to  a  blistered  surface  after  the  removal  of  the  cuticle. 

An  ointment,  made  with  one  part  of  the  powder,  one  of  olive  oil,  and  two  of 
lard,  rubbed  once  or  twice  a  day  for  a  few  minutes  upon  the  skin,  produces  a  copious 
and  very  permanent  eruption,  but  is  at  present  only  very  rarely  employed  as  a  counter- 
irritant. 

Off.  Prep,  Eztractum  Ipecaouanhsd  Fluidum ;  Pulvis  Ipecacuanhas  et  Opii; 
Trochisci  Morphinse  et  Ipecacuanhas. 

Off.  Prep.  Br.  Pilula  Gonii  Composita ;  Pilula  Ipecacuanha  cum  Sdlla ;  Pulvis 
Ipecacuanhse  Gompositus ;  Trochisci  Ipecacuanhas ;  Trochisci  Morphinas  et  Ipecac- 
uanhas ;  Yinum  Ipecacuanhas. 

IRIS.  U.  8.    Iris.    [Blue  Flag.'] 

(i'Bfe.) 
The  rhizome  and  rootlets  of  Iris  versicolor.  Linn^.   {NtU.  Ord.  Iridaceas.)*'  U.  S. 

Rhixome  d'Iris  yari^,  Glaleul  bleu,  Fr,;  Versohiedenfarbige  Sohwertlilie,  0. 

Gen.  Ck.  Corolla  six-parted  \  the  alternate  segments  reflected.  Stigmas  petal- 
shaped.  WiUd. 

In  all  the  species  belonging  to  this  genus,  so  far  as  examined,  the  roots  are  more 
or  less  acrid,  and  possessed  of  cathartic  and  emetic  properties.  In  Europe,  Iris  feed' 
dusimaj  J.  Florentina^  I.  Germanica^  I.  pseudo-acoruSy  and  /.  ttdterosa  have  at 
various  times  been  admitted  into  use,  and  the  unpeeled  roots  of  /.  Germanica  are 
still  sold  in  the  Indian  bazaars  under  the  name  of  Irieia.  Florentine  Iris  is  of 
sufficient  importance  to  demand  careful  consideration.*!' 

^  Iru  Ftorentina.  U. 8.* Sooondary  List,  1870.  {Bkitmma  Iriditf  P.O.;  Eadix  IridU  Florets 
ttHMf  Radix  lrto9 ;  Orrit  Root,  IrU  de  Florence,  Fr.;  FlorettUnieehe  VioUnvnurael,  VeiUhen- 
vmnel,  0.;  Ireoe,  It.;  Liro  Florentina,  Sp.)  The  root  (rhisome)  of  the  Florentine  Iris  is  perennial, 
horisontaly  fleshy,  fibroas,  and  oovered  with  a  brown  epidermis.  The  leaves,  which  spring  directly 
from  the  root,  are  sword-shaped,  pointed,  nenred,  and  shorter  than  the  stem,  which  rises  from  the 
midst  of  them  more  than  a  foot  in  height,  roand,  smooth,  Jointed,  and  bearing  commonly  two 
large  white  or  bluish  white  terminal  flowers.  The  calyx  is  a  spathe  with  two  valves.  The  corolla 
divides  into  six  segments  or  petals,  of  which  three  stand  erect,  and  the  remaining  three  are  bea6 
backward,  and  bearded  within  at  their  base  with  yellow-tipped  white  hairs.  The  fruit  is  a  three- 
celled  capsule,  containing  many  seeds.  This  plant  is  a  native  of  Italy  and  other  parts  of  the  south 
of  Burope,  where  it  is  also  cultivated.  The  root  is  dug  up  in  spring,  and  prepared  for  the  market 
by  the  removal  of  its  cuticle  and  fibres.  It  is  cultivated  for  commerce  chiefly  in  the  neighborhood 
of  Florenee,  and  is  exported  from  Leghorn  in  large  casks. 

Florentine  orris  is  in  pieces  of  various  form  and  sise,  often  brsnched,  usually  about  as  thick  as 
the  thumb,  knotty,  flattened,  white,  heavy,  of  a  rough  though  not  fibrous  fracture,  an  agreeable 
odor  resembling  that  of  the  violet,  and  a  bitterish,  acrid  taste.  The  acrimony  is  greater  in  the 
reeent  than  in  the  dried  root ;  but  the  peculiar  smell  is  more  decidedly  developed  in  the  latter.  The 
pieces  are  brittle  and  easily  powdered,  and  the  powder  is  of  a  dirty  white  color.  Vogel  obtained 
irom  Florentine  orris,  gum,  a  brown  extractive,  feoula,  a  bitter  and.  acrid  fixed  oil  or  soft  resin, 
a  volatile  orystalliiable  oil,  and  vegetable  fibre.  According  to  Lantlerer,  the  acrid  principle  is 
volatile,  separating  in  the  form  of  a  stearopten  from  water  distilled  from  the  root.  (Arek.  der 
Rkarm.,  Ixv.  302.)  The  solid  oil  which  is  prepared  in  Burope  from  orris  root  by  distillation  haa 
been  examined  by  Prof.  Fliickiger.  By  repeated  crystallisation  from  alcohol  and  treatment  with 
animal  charcoal,  inodorous  crystals  were  obtained,  having  the  composition  (CuH«Oi)  and  the  prop- 
erties of  myristic  acid,  whilst  the  odorous  principle  remained  in  the  mother-liquor,  so  that  oil  of 
orris  must  be  regarded  as  myristic  acid,  impregnated  with  some  volatile  oil.  The  acid  does  not 
pre-exist  in  orris  root,  and  is  probably  liberatra  from  a  fat  by  the  influence  of  steam.  {A.  J.  Pjt 
1876,  p.  411,  also  1885,  p.  133.)     According  to  Hager,  the  commercial  oil  has  the  following 

Froperties.  At  the  ordinary  temperature  it  is  a  pea-yellow  add,  resembling  basilioon  ointment 
PKar.  Oerm.)  in  color  and  consistence.  It  is  lighter  than  water,  fuses  at  38®  to  40®  C.  (100*4®  to 
104®  F.)  to  a  transparent  liquid,  and  commences  to  congeal  at  about  28®  0  (82*4®  F.).  Two 
drops  of  the  fused  oil  dissolve  in  10  or  12  drops  of  warm  stronger  alcohol,  and  the  solution 
does  not  separate  at  a  medium  temperature.    Three  drops  of  the  oil  and  20  to  25  drops  of  eoneen- 
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